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EACH MONTH! 
A Triple -Checked 
S. W. Time -Table 

Three sources triple -check the 
RADIO NEWS SHORT -WAVE 
TIME -TABLE: 
1. Monthly logs of 130 Official 
R. N. Listening Posts in 20 stra- 
tegic countries for world -wide 
S.W. reception. 
2. Daily logs by experts in our 
Central Listening Post. 
3. Monthly Official Schedules 
from the World's Leading S.W. 
Stations. 

LATEST 
EXPERIMENTS 

in 
TELEVISION 

SHORTWAVES 
ELECTRONICS 

AMATEUR 
and 

LABORATORY 
ACTIVITIES 

A Publication Devoted ta- Progress in _ Radio 
Television 
Experiments 
Engineering - 

i Measurements 

Short Waves 
DX Reception 
ßroadcasting..t 
Amatepr':=Acti:vity 

Service -Work ./ 

Electronics 
Set Building 
Operating-Data, 
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WHEN THE BANDS ARE "HOT" ON A "DEAD" BAND 

.20/en4-lynalaiie 
THAT'S THE TIME TO JUDGE A RADIO 

G -E ALL -WAVE RADIO 
MODEL M -81 $97.50 

Other models from $44.95 to $375.00 
(Prices slightly higher West, Midwest, and South) 

Subject to change without notice. 

GENERAL 

Don't attempt to judge the ability 
of an all -wave radio when reception 
is at its best -when the bands are 
"hot." Almost any receiver will per- 
form well then. It takes a test under 
adverse conditions - when short- 
wave signals are weak -on one of 
those "dead" bands to show what 
a radio really can do. That's when 
a General Electric All -wave Re- 
ceiver plainly demonstrates its true 
superiority. 
In standard broadcast reception, 
the useful sensitivity of a set is or- 
dinarily limited only by extraneous 
noise or interference picked up by 
the antenna. In short -wave recep- 
tion, however, especially below 40 
meters, set noise or "tube hiss" be- 
comes the factor which limits the 
ability of a receiver to give good 
reception on weak signals. 
General Electric All -wave Receiv- 
ers, because they are designed and 
constructed with that condition in 
mind, have extraordinary ability to 
perform well on weak short -wave 
signals. The noise level of the set 
is kept at a minimum by careful 
apportioning of amplification to 
the radio, intermediate, and audio 
frequency stages of the instrument. 
The set illustrated can be adapted 
for C.W. reception. Ask us about it. 
For full information on this adap- 
tation or the G -E All -wave Double 
Doublet Antenna System, write to 
the address below. 

ELECTRIC 
ALL -WAVE RADIO 

'MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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I WILL HELP YOU 
START A SPARE TIME OR FULL TIME 

RADIO SERVICE BUSINESS 
J. E. Smith, 

President 
National Radio 

Institute 

HERE ARE A FEW EXAMPLES 

OF THE KIND OF MONEY 

I TRAIN MY MEN TO . MAKE 

Clears $4500 in 18 Months 
"Before taking your Radio Course 

I was making $18 a week. I came 
here three years ago. In about 18 
months I made about $4500 in 
Radio. I cannot say too much for 
the wonderful help I have received 
from N. R. I." 

Noel W. Ray, 
619 Broad St., 

Gadsden, Alabama. 

Spare Time Work Pays $18 a Week 
"I only do spare time Radio work 

and average $18 a week. People 
who in good times would buy a new 
Radio, now have the old one fixed." 

Stephen J. Drapchaty, 
407 Wunderlich Avenue, 

Barberton, Ohio. 

Now Owns Own Business 
"If I had not taken your Course I would be digging ditches instead 

of running my own business. One 
week I made $75 on repairing alone, and this doesn't count sales. If a fellow wants to get into Radio, 
N. R. I. is the starting point." 

R. S. Lewis, 
Modern Radio Service, 

Pittsfield, Ill. 

You Get PRACTICAL EXPERIENCE 
with Radio Equipment I Give You 

My Course is not all theory. I'll show you how to use my special Radio equipment for conducting experi- ments and building circuits which illustrate important principles used in such woll -known sets as Westing- house, General Electric, Philco, R.C.A., Victor, Majes- tic, and others. You work out with your own hands 
many of the things you read in 
our lesson books. This 50 -5G 
method of training makes learn- 
ing at home easy, interesting, 

fascinating, intensely prac- 
tical. You learn how sets 
work, why they work, how 
to make them work. 

WITHOUT CAPITAL 
Free Book Tells How 

Mail Coupon! 
The world -wide use of Radio sets for home 
entertainment has made many opportuni- 
ties for you to have a spare time or full 
time Radio business of your own. I give 
you instructions early in your Training for 
doing 28 Radio jobs common in almost 
every neighborhood. Many N. R. I. men 
make $5, $10, $15 a week extra in spare 
time while learning. I show you how to 
install and service all types of receiving 
sets. I give you Radio equipment and in- 
structions for conducting experiments, for 
building circuits and testing equipment, 
and for making tests that will give you 
broad, practical Radio experience. Clip the 
coupon below and get my free 64 -page 
book, "Rich Rewards in Radio " -it gives 
you a full story of the success of N. R. I. students and graduates, and tells how to start a spare time or full time Radio busi- 
ness on money made in spare time while learning. 
Many N. R. I. Men Make $5, $10, 

$15 a Week Extra in Spare 
Time While Learning 

Many of the seventeen million sets now in use are less than 50% efficient. I will show you how to cash in on this condition. I will show you the plans and ideas that have enabled many others to make $5, $10, $15 a week in spare time while learning. Ford 
R. Leary, 1633 Davison Road, Flint, Mich., wrote: "My part -time earnings while tak- ing the N. R. I. Course were $651." 
Get Ready Now for a Radio 

Business of Your Own and 
for Jobs Like These 

Broadcasting stations use engineers, op- erators, station managers, and pay up to $5,000 a year. Radio manufacturers use testers, inspectors, foremen, engineers, servicemen and buyers, and pay up to $6,000 a year. Radio dealers and jobbers employ hundreds of servicemen, salesmen, managers, and pay up to $5,000 a year. Radio operators on ships enjoy life, see 

FREE: Radio Servicing Tips 
Let me PROVE that my Course is clear, easy to understand and fascinating to study. Send the coupon for a free lesson, "Trouble Shooting in D. C.. A.C., and Batter' Sets." This interest- 

ing lessons gives 132 
Ways to correct common 
Radio troubles. I am wiling to send this 
book to prove that you 
too can master Radio - 
just as thousands of 
other fellows have done. 
Many of them, without 
even a grammar school 
education, and no Radio 
or technical experience, 
have become Radio ex- 
perts and now earn two 
or three times their 
former pay. Mail the 
coupon now. 

7ad out about tht World Famous Course that Pays For Itself° 

the world, with board and lodging free, 
and get good pay besides. My book tells 
you of the opportunities in these fields, 
also in Aviation Radio, Television, Police 
Radio, Short Wave Radio, Automobile 
Radio and other new branches of this fast 
growing industry. Get it. 

I Train You at Home 
in Your Spare Time 

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

You Must Be Satisfied 
I will give you an agreement to refund 
every penny of your money if you are not 
satisfied with my Lesson and Instruction 
Service when you complete my Training. 
And I'll not only give you thorough train- 
ing in Radio principles, practical experi- 
ence in building and servicing sets, but 
also Advanced Specialized Training in the 
type of Radio work you choose. 

Get My Free Book of Facts 
Mail the coupon for "Rich Rewards in 
Radio." It's free to any ambitious fellow 
over 15 years old. It tells you about 
Radio's spare time and full time oppor- 
tunities; about my training; what others 
who have taken it are doing and making. 
Mail coupon now in 
an envelope, or paste 
it on a is post card. 

J. E. SMITH, Pres. 
Dept. 5BR 

National Radio 
Institute, 

Washington, D. C. 

'7liis Coupon is food for One 
FREE COPY OF MY NEW BOOK 

J. E. SMITH, President, 
National Radio Institute, 
Dept. 5BR, 
Washington, D. C. 
Dear Mr. Smith: Without obligation, send me the, Service 
Manual and your free book about spare time and full time 
Radio opportunities, and how I can train for them at 
home in spare time. (Please print plainly.) 

us 

su ,aua POIX 

Name Age 

Address 

City . State.... "M" 
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THIS MONTH- 

Experiments 

.`Developments 

DX 7Qception, 

Servicing 

P. e Work 

NEXT MONTH- 
The March issue will contain a 

number of new set designs, some 
simple and some more advanced, 
to supply the set builder with new 
models employing the latest de- 
velopments. 

For the amateur: We are con- 
ducting experiments in ultra- short- 
wave transmission and reception, 
and hope to have complete details 
ready for construction and opera- 
tion. 

For the experimenter: Articles 
on the many Uses for Regeneration 
and Design Work on Reactors. 

For the DX fan: The Short- 
Wave and Broadcast -Band DX 
Corners will contain up- to -the- 
minute news about New Stations, 
Time Schedules, Frequencies, etc. 
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knows more than the crowd 
GLENN 

Major Glenn, foremost British scientist, 
engaged in transmission phenomena 
research of the most precise nature at 
Cambridge University, England, tested 
47 of the world's finest all -wave re- 
ceivers. My MASTERPIECE alone with- 
stood all his tests and was adjudged 
by him to be the finest, most capable 
all -wave receiver ever produced. 

BOST\IVICK 
William C.Bostwick,consulting engineer 
at Ithaca, N. Y., associated with one 
of America's greatest universities,says, 
after having made exhaustive scientific 
and measurement tests on all -wave 
receivers, "MASTERPIECE Ill is head and 
shoulders above everything else." 

PARAMOUNT. 
Paramountsoundtechnicians,which staff 
includes some of the foremost author- 
ities on high frequency work and sound 
reproduction, selected MASTERPIECE Ill 
from the entire field for the Richard 
Arlen -Bing Crosby international DX 
contest with results that are today a 
world's record for DX reception. 

COLUMBIA 
Columbia Broadcasting system, after 
having exhaustively tested practically 
every make of all -wave receiver, 
adopted MASTERPIECE Ill for official use 
in their Chicago studios. 

BYRD 
Admiral Byrd, in collaboration with one 
of America's foremost colleges of 

engineering, tested 
many all -wave radio 
receivers and select- 
ed five MASTERPIECE 

Receivers for his ant- 
arctic expedition. 

You don't want the same kind of ordinary all- 
wave receiver that everybody else has ... you want 
the one that Science proves best. Read what some 

of the world's foremost scientific men say about 

MASTERPIECE III 

Get Everything You Expect 
or There's No Deal 

I was the first to offer a ten -day trial with money -back 
guarantee. I make that offer because I know that my 
MASTERPIECE III, under your own reception conditions, will 
out - perform anything else that you can place alongside it. 
That offer is still open and it means simply that you get 
everything you expect or there's no deal. Put MASTERPIECE 
III to every test of which you may think; ask it to do what 
one might ordinarily call "impossible ", and you'll be amazed 
at the results. If you are not satisfied, you can have your 
money back. It's just as simple as that. 

Send for My New Book r 
My new big book gives all the technical reasons 
for the superiority of MASTERPIECE Ill. A copy is 
waiting for you. The coupon on this page will 
bring it. Clip and mail it today. 

M5MURDO SILVER, INC. 
3352B N. Paulina Street Chicago, U.S.A. 

McMURDO SILVER, INC. 
3352E N. Paulina Street, Chicago, U.S.A. 

Send me full particulars and specifications of MASTERPIECE III. 

Name 

Street 

Town State 

J 
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RUSSIAN RADIO FANS 
That the people of the Soviet Union 
are interested in radio is evident 
from these two views showing 
H. G. Wells broadcasting greetings 
and a group of workers experiment- 
ing and listening in on a 2 -tube 
set- built entirely by themselves in 

their leisure hours 

More New Tubes 
NEW YORK, NEW YORK -Two new 

tubes have recently been announced. They 
are to be known as type 6A6 and 83V. 
6A6 tube is a complete Class B output tube 
similar to type 53 but with a heater rating 
of .8 ampere at 6.3 volts. Otherwise the 
characteristics are the same as for type 53. 
The power output of 10 watts is obtain- 
able with a plate voltage of 300 volts. 
Type 83V is a cathode -type, high- vacuum 
rectifier designed for full -wave circuits. 
The heater requires 1.75 amperes at 5 volts. 
The maximum plate voltage is 350 volts 
r.m.s. per plate, and the maximum current 
is 175 milliamperes. This tube is inter- 
mediate between type 80 and 5Z3. 

Can Man's Skin Act as a 
Television Machine? 

ROME -Professor Giuseppe Caligaris, of 
the Royal University of Rome, has evolved 
a theory that man's skin may be a "tele- 
vision" machine. According to latest re- 
ports he recently gave a demonstration to 
prove his theory before Italian scientists. 
It is said that the Professor, by pressing 
certain parts of a subject's body, enabled 
that subject to respond with detailed de- 
scriptions of what persons looked like who 

IN THE LABORATORY -IN 

DOTS 
and 
DASHES 11111 

Short but Interest- 
ing Items from the 
Month's Radio News 

the World Over 

were 
stone 

standing 
wall. 

Books That Talk 
NEW YORK -The development in the 

near future of "talking books," along the 
same lines as the talking motion picture, 
was predicted recently by Samuel G. Hib- 
ben of the Westinghouse Company, in an 
address before the annual convention of 
the Society of Motion Picture Engineers. 

on the opposite side of a 

THE FIELD 
Below: An experimental set -up for studying high -speed 
objects. At right: The Terrometer, used to locate buried 

treasure or minerals 

versi $y+d# IVS31a: 

1.3epartn1Q ne ri 1¢ctrlcal Eng: 

A NEW EXPERIMENT. 
The Mayors of Ramsgate and Mar- 
gate and the Senior Councilor of 
Broadstairs, England, officially and 
jointly open a new building erected 
for the group reception and redis- 
tribution of broadcasting. It will 
transmit programs to subscribers, 
equipped with loudspeakers only, 
by wire and will serve 150,000 

families 

A Real Scientific Treasure 
Finder 

SHREVEPORT, LA. -A new geophysi- 
cal device, the invention of W. M. Barret, 
now enables treasure finders to scientifically 
locate hidden metallic objects buried under 
ground. It has two handles by which it is 
carried by the observer who watches dials 
that detect hidden objects of varying elec- 
trical conductivity. A picture of the device 
is shown on the cover and also on this 
page. The new instrument contains a high - 
frequency oscillator and a sensitive detec- 
tor. It is also equipped with a rugged 
galvanometer for indicating the varying 
responses due to the presence of buried 
objects. If an electrically conductive mass 
is brought within the effective range of the 
oscillator as the person holding the ap- 
paratus walks slowly over the ground, a 
reaction is produced in the detector, which 
shifts the needle of the galvanometer. 

The "Terrometer," as the device is 
named, is admirably suited for the map- 
ping of buried masses of ore, of metallic 
piping that has been lost, of metallic chests 
or coffins, or other masses of elements or.. 
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THE TALKING HEADLIGHT 
As the Union Pacific streamlined train 
speeded through this station conver- 
sation was projected from the cab to 
the experimental apparatus set up on 
a baggage truck on the platform. The 
voice was transmitted on a beam of 
light. (Another illustration on Page 

463 of this issue) 

minerals varying in conductivity with re- 
spect to the surrounding terrain. The de- 
vice is being manufactured by the Engi- 
neering Research Corporation of this city. 

Experiments with 3/4-Meter 
Waves 

NEW YORK -Experimenting with Y4- 
meter waves, generated and received by 
tiny circuits utilizing the new "acorn" 
tubes, Edward Glaser, a well -known ama- 
teur experimenter, has recently been able 
to transmit to a distance of a number of 
miles back -and -forth between his automo- 
bile and his home laboratory. This work 
is being done in association with engineers 
of the RADIO NEWS laboratory and a com- 
plete description of the apparatus evolved 
will soon be described in this magazine. 

Talking Over a Light Beam at 
100 Mile an Hour 

ALBANY, N. Y. -When the new Union 

Pacific six -car streamlined passenger train 
left here for Schenectady recently it had 
on it a beam search -light that talked. As the train approached the station down the track there might be noticed, on a hand truck on the platform, a tripod- mounted 
concave mirror and in back of that a loudspeaker system. As the train sped 
along, there shot out from the cab an orange -red beam, aimed by an operator on the train directly at the concave mirror. 
Persons on the platform were astonished 
to hear the loudspeaker "burst into speech" 
as passengers on the train called greetings 

TESTS MICRO -WAVES 
Ed. Glaser, well -known radio ama- teur, conducts tests on the 3 -meter 
transmitter and receiver he is shown 
holding in his hands, between his 
home and his motor car. He will describe the results of his exteriments 

soon in RADIO NEWS 

RADIO PREVENTS CRASH 
A radio message to Ray W. Brown, right, while in the air in this plane told him, "Your landing gear is gone." He did not know it and the message 
probably saved him from fatal injury 

PROJECTS CATHODE IMAGES 
At left: G. T. Schmidting and his ex- 
perimental set -up involving what he 
claims is a new principle for television. 
The image on the cathode -ray tube is 
projected through a lens to a screen 

to the watching crowd along the tracks. It 
was the first time that a talking light beam 
had been used by a railroad. 

School Celebrates Twentieth 
Anniversary 

WASHINGTON, D. C.- Toward the 
end of the year 1914, a little over twenty 
years ago, four young students sat down 
to study radio under the guidance of J. E. 
Smith, first president of the then residence 
National Radio School. Soon after, the 
executive forces were supplemented by E. R. Haas, who became its first vice presi- 
dent, and the school was gradually con- 
verted into a home study school. During 
this period of twenty years or more, it has 
grown from a small two -man organization 
to one which now employs 125 trained and 
specialized educators, occupying its own 
building on Providence Street and having 
hundreds of students and graduates in 
every State of the Union, besides fourteen 
foreign countries. It has an active Alumni 
Association, numbering four thousand 
graduates. It has contributed trained men 
to all branches of the radio industry, many 
of whom now hold high positions in the 
field. Its courses today include instruc- 
tion in every branch of radio, including 
electronics, television, and the short waves. 

Radio Saves an Aviation 
Pilot's Life 

COLUMBUS, OHIO -A few minutes 
after Ray W. Brown had taken off from 

(Continued on page 522) 
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Mallory put information in this manual 
that will put money in the pockets of any 
man who wants to meet the ever- increas- 
ing requirements of the automobile radio 
industry with greater ease and greater 
profit ! Mallory created a sensation in 
the vibrator field when it created the 
famous Mallory Elkonode. Mallory 
scored again with this remarkable manual 
which marks a great advance over all 
former publications. Surely you've heard 
about it. Certainly you'll want to profit 
by it -and sending for your copy today 
is a real move in the direction of start- 
ing the new year right ! 

Think of it -28 big pages of information 
that will make every working day of 
1935 a more profitable day ! Get it -read 
it - use it ! Mail the coupon now and 
get your copy of this money - making 
manual absolutely free. 

P. R. MALLORY & CO., Incorporated 
INDIANAPOLIS, INDIANA 

Cable Address - Pelmallo 

IT FREE! 

P. R. MALLORY & GO., Incorporated 
Indianapolis, Indiana 
Gentlemen : 

As a legitimate authorized service man, I am interested in securing a copy of 

your Mallory Service and Replacement Manual which I understand is free. Please send 

this to me quickly without charge. 

Name 

Address 

My Jobber is 

(City) (State) 
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EXPER1MENTINU 
(The Editor- To You) 

Are you an experimenter? If you are a real radioman, you must answer 
"Yes," whether you are interested in experimentation as a hobby or from 
the standpoint of professional business. If it weren't for radio experiment- 
ing there would be no radio today. Read this short editorial on the subject 

THE Lure of Experimentation has been the force 
that has motivated most of the fundamental radio 
inventions that have been made since Marconi's 

earliest days. That is how he started out and that is what 
he is doing now -always experimenting! The old adage 
should read "Once an experimenter always an experi- 
menter"; and you may ask "Who is not an experimenter 
who is truly a radioman ?" You may be interested in 
radio simply as an experimental set -builder, at home. 
That does not prevent you from getting just as much of 
a thrill out of doing some original experimental work as 
the professional research engineer, working for one of 
the large companies in a huge developmental laboratory. 

No one has a "corner" on brains and if you like radio 
experimentation - "research" is another name for it -you 
have just as much chance of making a fundamental dis- 
covery as anyone else. It is true that the professional 
researcher has better "tools" at hand and possibly more 
experience, but Brains are the greatest "tools" after all. 

Radio experimentation may be your Hobby or it may 
be your Work, and still you always want to know what 
are the newest developments in radio, in which experi- 
mentation is expanding the world's knowledge. Your in- 
terests may be in Physical Research or it may be along 
the lines of Applied Electronics. It may be from an En- 
gineering standpoint, in (Continued on page 521) 

WHAT'S THIS? SOME NEW TYPE OF SUB -ATOMIC MACHINE GUN IN ACTION? 
No! It is simply L. H. Peer, of the G. E. Research Laboratories, "shooting" a beam of light ahead of the U. P. stream -lined train, for transmitting voice signals on the light to a receiver stationed far up the track. Here is exriting and modern experimentation -with a vengeance! Wouldn't you like to be in on it? 

463 
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Uses 

FOUR 
AERIALS 

A. Fenderson 
Short -wave signals, picked up by two 

or more individual aerials connected to a 
common receiver, often show different fad- 
ing effects. Great advantage is taken of 
this phenomenon by a Brooklyn, N. Y., 
radio experimenter, Charles William Bhosys, 
a 63- year -old former professor of art, for- 
merly at the International College in 
Rome. Using four aerials of different 
lengths and directions, and also four sep- 
arate grounds, Prof. Bhosys is able to 
chase an elusive station quite nimbly, and 
many times he obtains definite announce- 
ments out of signals that first appeared to 
be lost forever. All the aerial and ground 
connections are brought out to knife 
switches on the - operating table, and all 
sorts of interesting combinations can be 
arranged in a few seconds. The main 
aerial is a 156 -foot stretch of No. 10 rub- 
ber covered wire. No. 2 also uses this 
heavy conductor and is 49 feet long. The 

MULTIPLE ANTENNAS 
FOR SHORT WAVES 

fl real radio experimenter, Prof. 
C. W. Bhosys, finds that with a num- 
ber of separate aerials controlled by 
switches he can pull in short -wave 
stations he would not hear on a single 

antenna 

other two aerials, 39 and 25 feet long, re- 
spectively, are made of regular No. 12 
wire. All the antennas have Lynch type 
transposed wire feeders, running to within 
a few inches of the receiver. 

A radio fan of the old school, Prof. 
Bhosys believes in good grounds. Sacri- 
ficing beauty for the sake of science, he 
dug up his entire back yard and buried 
four 15 -foot pieces of unpainted iron pipe 
in it, in a vertical position, and packed 
them with rock salt. Every day he waters 
the earth as carefully as if he were raising 
rare plants ! That these grounds really are 
superior to the water piping in the house 
can be attested by a member of the RADIO 
NEWS staff who visited Prof. Bhosys and 
manipulated the switches himself. 

When he first tried a short -wave re- 
ceiver in the house, which is a two -story 
frame affair, the professor first thought he 
would never have any luck with foreign 
reception. The fact that he has traveled 
all over the world and reads, writes and 
talks Danish, English, French, German, 
Spanish, Portuguese, Greek, Italian and a 
little Russian also helps a lot. 

Photo -Cell Amplifier 
This highly effective, inexpensive photo- 

electric cell amplifier, employs a unique 
circuit. The resistors R3, R4, R5 and the 
plate resistance of the tube form a bridge 
arrangement as shown in Figure 2. When 
the ratio of the arms of the bridge are 
equal there will be no current flow through 
R which in this case is the relay. How- 
ever, if the resistance of the tube shown as 
Rp, should change, the bridge becomes 
unbalanced and current flows through Rp 
thence to R and R4 and back to the 
power supply. This change can take place 
when the grid bias on the 47 tube is 
varied, the effective resistance between the 
filament and the plate will change accord- 
ingly, and it will cause current to flow 
through R, (relay). 

In operation there will be a voltage de- 
veloped across R2, this voltage will be im- 
pressed on the circuit consisting of the 
photo -cell and Rl. The voltage will divide 
across these two elements according to 
their resistance. For instance, if the re- 
sistance of R1 is 5 megohms and that of 
the cell is 5 megohms then the voltage will 
divide equally between the elements. How- 
ever, the drop across R1 acts to bias the 

grid of the 47 tube in a negative direction, 
and when the resistance of the photo -cell 
changes as it will when light shines upon 
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With the 
it, there will be a greater voltage developed 
across R1 which raises the bias of the tube 
and consequently increases the plate re- 
sistance which in turn will cause current to 
flow through the relay. 

Employing a good photo -cell, I have 
been able to obtain a variation of the cur- 
rent through the relay, as high as 10 mas. 
at 10 volts. I use the type 868 tube, but 
equally good results are obtainable with 
others such as the selinium, potassium or 
magnesium type cells. 

The resistor Rl should be variable in 
order to balance the bridge circuit. This 
resistance should be kept as high as pos- 
sible. The relay was made from a tele- 
phone bell magnet and its resistance is ap- 
proximately 1400 ohms. The resistance of 
the meter is about the same as the relay. 
Where a sensitive relay is used the meter 
is necessary, so that the current can be 
adjusted to zero point. 

A two -volt or six -volt type tube may 
be used instead of the 47. A 43 type tube 
with a 25Z5 voltage doubling rectifier tube 
could be employed with equal success. 

There is no reason why the amplifier 
could not be used in sound work, pro- 
viding all resistors are thoroughly by- 
passed. 

The value of parts, for use with the type 
47 tube, age: R1, variable resistance, 10 
megohm; R2, 2,000 ohms, 10 watts; R3, 
40,000 ohms, 5 watts; R4, 10,000 ohms, 
5 watts; and R5, 5,000 ohms, 10 watts. 

ALLEN EPSTEIN, 
New York City, N. Y. 

The Care of Soldering Irons 
If a soldering iron is left connected to 

the supply line for hours at a time the tip 
generally blackens very quickly, becomes 

PLUG TO 
LIGHT 

SOCKET 

LI GI-IT 
BULB 

SWITCH 

SOLDERING IRON 

PROTECTS IRON TIP 
pitted and in a very short while it is nec- 
essary to obtain a new tip for the iron. 

The accompanying circuit' shows an ar- 
rangement to overcome this condition. The 
procedure is to connect the plug to the 
light line, close the switch S, and the iron 
is connected directly across the line so 
that it reaches a satisfactory operating 
temperature quickly. When this tempera- 
ture is reached the switch is then reopened, 
which puts the electric light in series with 
the iron, thereby reducing the voltage so 
as to maintain correct temperature with- 
out overheating, even though the power be 
left on for hours. 

The wattage of the electric light bulb 
depends upon the soldering iron. I use a 
75 -watt lamp. The switch may be almost 
any type, although it is a good idea to use 
some kind of an enclosed switch made for 
use on 110 -volt lighting circuits. Using 
this method, the tip of the iron will remain 
tinned for a long time and you can obtain 
better soldering jobs. 

NATHAN PAINE, 
Yonkers, N. Y. 
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EXPERIMENTERS 
r i 

BINDING POST 
FOR 

GROUND 
CONNECTION 

LINE CORD 
FROM SET 

PLUG -IN HERE 

Line Noise Filter 
It has been proven in many cases that 

hum is caused by an ineffectively grounded 
lighting circuit. As an example, where the 
lighting line is grounded at a point far re- 
moved from the radio set installation a 
steady hum is frequently encountered and 
is directly traceable to the power lines. 

The simplest type of line filter will in 
some cases cure this trouble and a unit of 
this kind can be quickly and easily made 
from parts generally found in any service 
man's shop. An old discarded relay box 
lends itself very nicely to the idea as it 
contains the necessary input line socket 
and the line connecting cord. Simply re- 
move the relay and install and connect the 
two -1.0 mfd. condensers, rated at 150 
volts a.c. to the plug and socket as shown 
in the drawing. Be sure to use a good 
ground, preferably a wire tightly clamped 
to a water pipe which has been previously 
scraped clean. Connect this wire to the 
ground post on the filter box. 

R. F. LAMBERT, 
Detroit, Michigan 

Unusual Books for 
Experimenters 

Industrial Electronic Tubes. Course 
Number 25; published by Westinghouse 
Electric and Manufacturing Co. This book 
is a 217 page course of study on the prin- 
ciples of electronic tubes. The instruction 
covers practically all kinds of tubes such 
as: mercury arc rectifiers, high- vacuum rec- 
tifiers and amplifiers, grid -glow tubes, and 
ignitron, various kinds of photocells, cath- 
ode -ray tubes, x -ray tubes and glow lamps. 
The fundamental properties of each tube 
is first explained and several industrial ap- 
plications are described. The text should 
be easily understood by the radio- experi- 
menter and will suggest to him many new 
possibilities. 

Manual of Experiments; Course 26. This 
is a guide to experiments to be performed 
by the student of course 25 and is de- 
signed to bring out the fundamental prin- 
ciples of electronic tubes. 

For prices or other information on these 
two books write to the above company at 
East Pittsburgh, Pa. 

Filament Transformer Provid- 
ing Eleven Different Voltages 
Herein is shown a method for utilizing a 

filament transformer to provide eleven dif- 
ferent voltages which will take care of 
practically all the tubes on the market to- 
day. Employing a transformer having but 
three secondary output windings of 1/, 2/ and 5 volts, it is possible to provide, 
by an interconnecting arrangement of these 
three voltages, eight additional voltages 
ranging from % volt up to 9 volts. 

Conducted by 
William C. Dorf 

Originally the idea was applied to a 
tube tester. However, in its present ar- 
rangement of pin -jack connections it is 
employed to supply various voltages for 
the operation of test lamps, door -bells, 
oscillators and numerous other electrical 
devices and testing equipment. 

The transformer, the voltmeter, the 
Clarostat line -voltage control, pin -jacks, 

440 V A.C. 
60 

LINE VOLTAGE 
CONTROL 

F 2 JACKS 

714 

6% 

A.C. VOLTMETER 

O -4O 

VOLTS 

TO LOAD 

PHON E 
CORD TIP 
OR PIN 
PLUGS TO 
FIT JACKS 

USED 

and tap- switches are all mounted on a 7- 
inch by 10 -inch Masonite Crestwood panel. 
By adjusting the line -voltage control in 
conjunction with the tapped primary wind- 
ing it is possible to obtain fractional inter- 
mediate values. 

If the transformer has a fourth secon- 
dary winding, this same idea can be ex- 

ARMY AMATEUR 
RADIO SYSTEM 

flt right: The new transmitter on 
Governor's Island, with Private Philip 
Poudrier, Signal Corps operator in 
charge. The call letters are W2SC 
and WLN. The illustration below 
shows the receiving desk, with re- 
ceiver, loudspeaker, transmitter, con- 

trol board, and operating keys 

tended with additional interconnecting 
points and the necessary pin -jacks to pro- 
vide increased voltage ranges. 

C. M. DELANO, 
Lincoln, Neb. 

Amateur Network 
The Second Corps Area net control sta- 

tion of the Army Amateur Radio System, 
W2SC -WLN, went on the air October 8th, 
1934, with a powerful new transmitter, and 
is now very active on the 3.5, 7, and 14 
megacycle bands. This experimental sta- 
tion is housed in a small building of its 
own in historic Fort Jay, on Governors 
Island, in New York harbor, and is op- 
erated by regular Army personnel and 
local of the A.A.R.S. The new transmitter, 
specially built by Kaltman & Romander of 
Newark, N. J., is a crystal -controlled, 
three -stage job with an output of 300 
watts. Completely self -contained, it stands 
only four feet high, a foot and a half wide 
and two feet deep. The receiver is a 
Hammarlund "Pro." The antenna is a 
half -wave Hertz about 135 feet long, with 
Zepp feed. 

Neat, simple and compact, without frills 
or fancy gadgets, W2SC -WLN is already 
making a reputation for itself as a model 
station. It signs W2SC when operated in 
the amateur bands and WLN when used 
on specially authorized Army Amateur fre- 

(Continued on page 515) 
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U.) to Build a Simple 

LLECTRONIC 
ALARM 

This simple device, made largely 
of parts from the radio scrap pile, 
has real utility as an alarm sys- 

tem, and affords considerable 
amusement as a scientific toy 

John D. Reid 
THE electronic alarm system de- 

scribed here may be used to sound 
an alarm; upon the approach of 

a person within a protected area, with 
the advent of rainfall, in case of fire, 
or, whenever such a change occurs as 
may be utilized to produce a frequency 
shift of a small magnitude, in a tuned 
circuit. Only a few parts are used in 
the device and it may be built in a few 
hours. The total cost is estimated to 
be under ten dollars, the major portion 
of which goes for a sensitive relay which 
will operate on a few milliamperes 
change in current. 

The principle of operation is as fol- 
lows. The large percentage change in a 
vacuum tube's plate current, between an 
oscillating and non -oscillating condition, 
is used to operate a relay which closes 
an alarm circuit. To accomplish this 
it is necessary to produce a change 
which will either stop or start an oscil- 
lator. 

An oscillator may be "stopped" by ab- 
sorbing sufficient power from it. The 
method used here is to couple to the 
oscillator a circuit tuned to a slightly 
lower frequency and to adjust the coup- 
ling, so that when the oscillator is then 
tuned down to this frequency, sufficient 
power will be absorbed to stop the 
oscillation. One side of the tuned cir- 
cuit used in the.oscillator is connected 
to ground. The other side is connected 
to a wire strung about the borders of a 
room (assuming we are protecting a 
room). Any person entering the room 
will increase the capacity between this 
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050. 
CONTROL 
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CIRCUIT 
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WIRE E-... 

BuzzER 
BATTERY 

RELAY 
SWITCH 

FRONT VIEW OF THE ELECTRONIC ALARM 

wire and ground, thus shifting the oscil- 
lator to a lower frequency which, in 
turn, will cause it to stop. The result- 
ing change in plate current then oper- 
ates the relay which closes the alarm 
circuit. This mode of operation is the 
more sensitive, as compared to starting 
the oscillator, because as power is ab- 
sorbed a change in plate current results 
so that, with a sensitive relay, operation 
can be obtained without entirely stop- 
ping the oscillator and therefore requir- 
ing only a very small shift in capacity. 

With the search wire connected to 
the absorption circuit and this circuit 
tuned so that it absorbs sufficient power 
to stop the oscillator, then an increase 
in capacity will detune the absorption 
circuit allowing the oscillator to start. 
This mode of operation gives greater 
stability and avoids the possibility of 
interference due to radiation of the 
oscillator. 

Figure 1 gives the schematic diagram 
of the electronic alarm circuit utilizing 
a type -30 tube. The external search 
wire is connected to either point X or 
point Y depending upon which mode of 
operation is desired. With the circuit 
constants given, the frequency of oscil- 
lation will be between ten and twenty 
megacycles but the frequency is unim- 
portant and the experimenter may sub- 
stitute any pair of like coils for L1 and 
L2, changing L3 so as to obtain oscilla- 
tion. The coupling between L1 and L2 
should be capable of rough adjustment, 
a variation in spacing of from one -half to 
two inches being sufficient. The meter 

REAR VIEW 

in the plate circuit is not essential but 
is of great value in indicating the 
strength of oscillation thus showing the 
optimum setting for the absorption cir- 
cuit. The tuning condensers may be 
varied from the sizes given, the only 
necessity being that they have a ca- 
pacity somewhat greater than that 
added to the circuit to which the search 
wire is connected, this circuit having its 
condenser set close to minmum capacity. 
Circuit stability is increased by using 
parts of like construction for each cir- 
cuit as then changes due to temperature 
and humidity will have equal effects. 
With the voltages given and a typical 
type -30 tube the oscillating current will 
be approximately 4 milliamperes and 
the non -oscillating current approxi- 
mately seven milliamperes. Thus a re- 
lay which will operate on a change of 
three milliamperes will be required. 

Figure 2 gives the schematic diagram 
of a power supply which would elimi- 
nate the batteries required in Figure 1. 
The glow tubes stabilize both plate and 
filament voltages eliminating variations 
in line voltage. Two are required as the 
current requirements exceed the regu- 
lation range of one. 

Several uses of the alarm device sug- 
gest themselves. An arrangement suit- 
able for indicating rainfall would con- 
sist of a pie -plate as the grounded elec- 
trode with a smaller disc, insulated by 
a small bakelite spacer, mounted in the 
center and connected to terminal X of 
the alarm device. The whole assembly 
is mounted on (Continued on page 515) 
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RADIO has had at its disposal for 
some time, now, practically 
everything that it needs for suc- 

cessful television transmission and re- 
ception except a good, cheap and rugged 
scanning device. Radio engineers work- 
ing on this problem have recognized that 
the lack of such a scanner is really the 
"neck of the bottle" and are concentrat- 
ing the bulk of their efforts along this 
line. A dozen important developments 
along the line are going forward in as 
many different laboratories at the pres- 
ent time, and at least one of these de- 
velopments has reached the stage at 
which it can be announced. This is the 
so-called "periodic scanner" which is the 
work of Mr. William H. Priess. This 
particular scanner differs radically from 
either the Nipkow disc or the cathode- 
ray tube, and incorporates in its design 
several novel features. 

In its essentials, this new Priess scan- 
ner consists of a small metal mirror 
which, by electro-mechanical means, is 
made to vibrate in two different planes 
simultaneously, thus reflecting a beam 
of light to all parts of a receiving 
screen. The light beam may come 
originally from an incandescent or an 
arc lamp, and may be modulated by a 
Kerr cell or other similar arrangement 
-these things have already been done. 

It is the design and operation of the 
scanner itself which is new and of the 
greatest interest. In its details, this 
scanning unit consists of a small metal 
mirror. about inch square, firmly at- 
tached to the middle of a steel wire 
about three inches long. This wire is 
mounted in a special frame, held tightly 
at both ends. and caused to twist back 
and forth slightly by means of a mag- 
netic field generated in a coil mounted 
behind the mirror, and acting upon a 
small vane attached to the back of the 
mirror. When a beam of light is 
focussed upon the mirror, this twisting 
motion causes the beam to "sweep" 
back and forth across any screen upon 
which it may be reflected. 

Simultaneously with this action, the 
entire frame which holds the wire is 
caused to tip backwards and forwards 
slightly, by a similar cOil arrangement. 

Tu e w r i e s s 

TELEVISION 
SCANNER 

A new scheme in "scanning" with a periodic 
system of vibrators in which the process is 
a continuously progressive one back and forth 

Elmore B. Lyford 

This action is relatively much slower, 
is in a direction at right angles to the 
twisting motion of the mirror, and 
causes the reflected beam to "sweep" up 
and down upon the screen to which it is 
reflected. The two actions of twisting 
and tilting happening together cause the 
beam of light to be reflected or 
"sprayed" to all parts of the receiving 
screen, in regular progressive order- 
just what is needed in television scan- 
fling. 

The frequency of the twisting motion 
is controlled by the length and stiffness 
of the steel wire on which the mirror is 
mounted, and is adjusted to be about 
5000 cycles-per-second in the models 
which Mr. Priess is now using. The 
tilting action of the frame is likewise 
controlled by the mass and stiffness of 
the assembly-just as in the case of a 
tuning fork-and is adjusted to have its 
natural period at a frequency of 24 
cycles-per-second. The scanning direc- 
tion is different from that obtained by 
the use of a Nipkow disc-straight 
across the screen, always in the same 
direction-but much like the results ob- 
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tamed by the use of a cathode-ray tube, 
i.e., back and forth across the screen 
working from top to bottom, and then 
from bottom to top. At the frequen- 
cies being used at present, there are 
10,000 lines to be divided among 24 
double frames-per-second, or a defini- 
tion of about 200 lines-per-picture 
(horizontal) . The definition-per-line 
will depend, of course, upon the effi- 
ciency of the transmitting and receiving 
devices and modulating system, but can 
be made equally as fine without any 
great technical difficulty. The net re- 
sult promised by Mr. Priess is a picture 
three feet square, with the definition 
and brilliance of the average home- 
movie projector. 

Most important of all in the design of 
this scanner, perhaps, is that the twist- 
ing motion of the wire and the tilting 
motion of the frame both come, as has 
been pointed out, at the natural periods 
of the wire and frame respectively- 
that both motions are essentially period- 
ic. Operation at these natural frequen- 
cies, rather than at some artificial 
frequency, (Continued on page 509) 

PARTS OF THE UNIT 
T,'ie variol,5 components are as follows: .1, Oscillating mirror; 2, high-speed 
torsional rod for line frequency; 3, low-speed torsional rod for frame frequency; 
4, 'variable elasticity for tuning frame frequency; 5, polarzzzng coil; 6, line ¡re- 
quency magnet; 7, frame frequency magnet; 8, 'variable elasticity for tuning frame 
f requency; 9, lock for setting line frequency; IO, lock for setting frame frequency 
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RADIO MUSIC ROOM 
(In the Style Moderni) 

Frederick Siemens 
WITH constant technical advances in 

radio, engineers have been giving 
more and more attention to im- 

provements in cabinet design. A move- 
ment is now under way to have interior 
decorators take advantage of the new cab - 
inet treatments by planning entire rooms 

in the motif of the radio cabinet design. 
Some radio receivers, although handsome 

objects, lose their eye appeal when placed 
in rooms of radically different decorative 
treatment than the cabinets. The care and 
expense of many manufacturers in turning 
out cabinets that virtually rank as works 
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RADIO MUSIC kOOM 
An artistic creation by Contempora, Inc., 
as its contribution to the recent Philco 
Exhibition, at Rockefeller Center, under 
the auspices of the National 4lliance of 

Art and Industry 

of art is tending towards the radio receiver 
being the basis of home decorative schemes. 

The movement was recently launched in 
New York for the introduction of a new 
type of radio room in American homes. 
An exhibition was held in Rockefeller Cen- 
ter, under the auspices of the Philco Radio 
& Television Corporation, to demonstrate 
the beautiful effects obtainable in a "radio 
music room." Five outstanding decorating 
firms were represented at the display with 
original model rooms providing appropriate 
atmosphere for radio entertainment. 

The exhibit was supervised by Mr. Cleon 
Throckmorton and had as sponsors the 
National Alliance of Art and Industry and 
a special committee. Participating deco- 
rators, each represented by a model radio 
room, included: L. Alavoine & Co., Inc.; 
Elsie de Wolfe, Inc.; Stair & Andrew, Inc.; 
French & Co., Inc., and Contempora, Inc. 

Sponsors of the exhibit declared that the 
display was inspired by growing recog- 
nition that, with the advancements in radio 
reception, the receiver has come to occupy 
a prominent position in homes, thereby 
demanding the attention of home owners. 

The types included in the display were 
a seaside cabana lounge, a modern musical 
room (illustrated) and three Eighteenth 
Century French and English rooms. 

At Neat 

WORI:SHOP 
for the 

SET BUILDER 
Robert Hertzberg 

THOUSANDS of radio fans experience 
keen delight in building their own 
broadcast and short -wave receivers, 

but comparatively few of them pay suffi- 
cient attention to the tools they use every 
day in pursuit of their hobby. Many people 
who think nothing of paying five dollars 
for a high -grade variable condenser or six 
dollars for a pair of plug -in coils use cheap, 
inadequate drills, pliers and wrenches for 
mounting these. Not infrequently serious 
electrical difficulties develop in anotherwise 
good circuit because of improper mechani- 
cal treatment. 

The most complicated receivers and 
transmitters can be built with the aid of 
simple hand tools -of the right kind. 
While power- operated tools, such as lathes 
and drill presses are highly desirable, most 
radio fans haven't room for them and 
would rather spend the money on new 
tubes or amplifiers. All the tools needed 
for even advanced experimentation and 
construction can be hung comfortably on a 
board only four feet long and two feet 
wide, as shown in the accompanying photo- 
graph of a typical cellar radio den. 

The owner of this neat little workbench 
has been a radio fan for seventeen years, 

has gone through every phase of the game, 
from crystal detectors to crystal oscillators, 
and has owned enough radio equipment to 
stock a store. He has been simplifying his 
tool and bench facilities over a period of 
years and finds the present arrangement 
exceedingly convenient. Perhaps other 
radio experimenters can save time and 
money by studying the layout and adapt- 
ing it to their own requirements. 

The general idea is to have all tools 
within easy reach, yet off the workbench 
itself. The screwdrivers, pliers and spintite 
wrenches, which are the most frequently 
used tools, are kept in holes and slots in a 
bottom shelf four inches wide and the full 
length of the tool board. The latter holds 
an easily recognizable assortment of inex- 
pensive tools: drills, files, hammers, saws, 
chisels, rules, wrenches, etc. These are 
hung merely on nails, so that they can be 
removed and replaced quickly. 

Two indispensable tools are a circle cut- 
ter, for making socket and meter holes in 
metals or wood, and a ten -cent pair of imi- 
tation surgical forceps. The latter, avail- 
able at all chain stores, is extremely useful 
for holding and picking up small parts. 
For many purposes it is far superior to a 

EXPERIMENTER'S SHOP 
Above the work bench are the shelves . 

holding tools, testing instruments and 
hardware supplies. The shelf below .. 

is used for storing spare parts and 
apparatus 

pair of pliers because its jaws are operated 
by a strong spring. In soldering operations 
it will save many burned fingers. Another 
valuable tool is a six -inch adjustable jaw 
wrench, for tightening the large hex nuts 
on potentiometers, variable_ condensers, etc. 

On the table, not to be overlooked, are 
a man -sized vise and a husky electric sol- 
dering iron. The iron is kept on a simple - 

stand made by driving two large nails into 
a block of wood to form a wide X. 

The workbench itself, home -made, with 
a saw and a hammer, is six feet long and 
23 inches w ide, the top consisting of three 
lengths of so- called "eight inch" shelving. 
The legs are common 2 x 4's. Between the 
legs, at the bottom, is a generous fifteen - 
inch shelf on which batteries, power packs 
and other heavy items are placed. This 
whole table cost less than three dollars. 

One long shelf above the tool rack and 
(Continued on page 516) 
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N.ew Broadcast 

CONTROL 
DESK 

Samuel Kaufman 
AUNIQUE instrument board which 

eliminates the need for countless sep- 
arate devices of varied size has been 

constructed by engineers of the Columbia 
Broadcasting System for the use of Edwin 
K. Cohan, the network's technical director. 

The centralized unit has been built into 
a low cabinet somewhat like a table -model 
receiver. It is studded with dials, switches, 
plugs and meters in order to serve a mani- 
fold engineering purpose. 

In the center, there is an electric clock 
-correct time being one of the chief fac- 
tors in broadcast engineering. Two hinged 
doors at either end of the unit open down- 
wards. The doors serve as bases for tele- 
graph keys through which Cohan clicks out 
instructions to his staff. The key at the 
left is connected to a Morse line extending 
to basic network stations while the one at 
the right sends instructions to engineers 
within the CBS Building. 

The automatic telephone -type dial at the 
right has coded numbers to bring in the 
choice of outside local stations or CBS 
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HE CONTROLS A BROADCAST CHANGE 
This is E. K. Cohan, shown at his especially constructed desk, with control equip- 
ment arranged so that he can listen to any program and talk direct to all operators 

programs off the landline circuit and off 
the air. A volume control knob and an 
"on -off" button are right below the dial. 

Inasmuch as Cohan frequently talks with 
the Byrd Antarctic Expedition at Little 
America via short waves, the instrument 
board also includes microphone monitor- 
ing equipment. Directly to the left of 
the clock is the needle volume indicator 
connected to the desk microphone. The 
dial at the right of the clock enables the 
technical director to do his own monitor- 

ing should this be necessary or desirable. 
The two additional visual sound indi- 

cators serve to denote how the network 
programs are going out. One of the indi- 
cators ie connected to the telephone line 
feeding the program to chain outlets while 
the second shows how the WABC local 
programs are being received. 

Three parallel switches at the left are 
used to control microphones, 'loudspeakers 
and receiving equipment located elsewhere 
in the room. 

HIGH -FIDELITY RECEIVER 
This is the Philco Model 200X that 

was used in the tests 

ONE of the engineering highlights of 
the radio season was the introduc- 
tion by Philco of a receiver covering 

the entire musical range from 50 to 7500 
cycles. The Model 200 -X high -fidelity re- 
ceiver was perfected through numerous 
scientific improvements, including newly - 
designed r.f. and i.f. circuits, a special loud- 
speaker, a sound -beam "diffuser" and a 
sound- diffusing cabinet. These develop- 
ments unite with other engineering treat- 
ments to make possible the wide- channel 
reception. The engineers point out that 

HIGH -FIDELITY 
RECEPTION TESTS 

John Strong 

tonal quality is no longer limited and some 
instruments have stopped blotting out the 
sounds of others. 

Ten tubes are used in the receiver. The 
super Class A audio system gives an undis- 
torted output of 15 watts. The set func- 
tions on alternating current. The valves 
include three 78's, three 42's, and one each 
of the following: 6 -A -7, 75, 37 and 5 -Z -3. 

Supplementing the usual tuning and 
volume- control knobs are a fidelity- selec- 
tivity control dial and a bass compensa- 
tion knob. The most important adjust- 
ment is the fidelity -selectivity control and 
the best position for the dial depends on 
the type of station and the type of pro- 
gram. It should be kept in mind that 
programs vary in the amount of musical 
range they contain and that many stations 
have a maximum frequency range below 
that of the receiver. Also, the transmis- 
sion of chain programs over wire -lines 
limits the sound frequency to about 5,000 
cycles. The exact amount to turn the 
knob therefore depends on the station and 
the program. When the knob is at the 
extreme right it is at the high -fidelity po- 

MICROPHONE HEADLINERS 
Lucrezia Bori, famous operatic soprano, 
and Boake Carter, equally famous news 
commentator, at the microphone during 
the test and demonstration in the Grand 

Ballroom of the Waldorf-Astoria 

sition. Best reproduction is obtained when 
this knob is turned as far to the right as 
possible without the bringing in of any 
interference. 

(Continued on page 520) 
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THE DX CORNER 
(For Broadcast Waves) 

S. GORDON TAYLOR 

THE number of Official Listening Post 
Observers is gradually increasing so 

that now a fair coverage of the U. S. 
has been obtained, as well as a number 
of foreign countries. However, there is 
room for two or three times this number 
of official observers both in the United 
States and in other parts of the world. 
Applications will, therefore, be welcome. 

This month, for the first time, is shown 
a consolidated list of foreign stations 
heard by Listening Post Observers. If 
this form of listing meets with the ap- 
proval of readers of this department, it 
will be continued. It is felt that listing 
in one group all of the foreign stations 
heard, in the order of frequencies, offers 
maximum aid to DX'ers. If Official Lis- 
tening Post Observers or other readers 
feel that some other method of listing 
would be more helpful to them, it is 
hoped that they will submit their com- 
ments and suggestions. Gradually as 
more detailed reports of reception start 
to come in from observers, the number 
of columns in this list will be increased 
to take care of additional geographic 
areas. With the cooperation of all ob- 
servers it is hoped that eventually this 
listing will cover a wide enough terri- 
tory to be applicable by listeners in every 
section of the U. S. 

The "Station Locations List" is an- 
other feature which will probably be con- 
tinued monthly. In it an attempt is 
made to show every foreign station (and 
a few unusual domestic stations) reported 
heard by readers. This list gives loca- 
tions and power for all stations listed 
in the consolidated report list, as well 
as the stations mentioned in the indi- 
vidual reports quoted in this department 
each month. 

Advance DX Calendar 
The following is a list of coming special 

and regular DX broadcasts, gleaned from 
the monthly publications of the various 
DX Clubs and from reports of Official Lis- 
tening Post Observers. Especially helpful 
have been the publications of the Interna- 
tional DX'ers Alliance (IDA), the National 
Radio Club (NRC), the New England 
Radio Club (NERC), the Newark News 
Radio Club (NNRC), and reports from 
Observers Kimmons, Everly and Kalmbach. 

All hours are shown in Eastern Standard 
Time. Where DX programs are dedicated 
to individual clubs, the initials of the clubs 
are given at the end of such items. 

Special Broadcasts 
Jan. 5, Sat., 7:30 -9 p.m., Fecamp, France, 1456 

kc., 10 kw., IDA 
Jan. 6, Sun., 2:05 -3:05 p.m., LR5, Buenos Aires, 

830 kc., 25 kw., NNRC 
Jan. 6, Sain., 3:10 -5:10 a.m., HIX, Santo Do- 

mingo, D.R., 1270 kc., 1.5 kw., NRC 
Jan. 10, Thur., 1 -2:30 a.m., EAJ7, Madrid, 

Spain, 1095 kc., 10 kw., IDA 
Jan. 10, Thur., 10 p.m. -12:30 a.m., Cairo, 

Egypt, 621 kc., 20 kw., IDA 
Jan. 10, Thur., 4:30 -5:30 a.m., IOBP, Wing - 

ham, Ontario, 1200 kc., .025 kw. 
Jan. 12, Sat., 8:30 p.m. -1:30 a.m., Rochester, 

1150 kc, 50 kw., IDA -NNRC 
Jan. 13, Sun., 2 -3 a.m., XETH, Pueblo, Mexico, 

1210 kc., 1 kw., NRC 
Jan. 15, Tues., 1 -4 a.m., WDAY, Fargo, N. D., 

940 kc., 1 kw. 
Jan. 16, Wed., 12:01 -2:00 a.m., CTIGL, Parede 

Portugal, 1031 kc., 5 kw., IDA 
Jan. 18, Fri., 11 p.m. -5 a.m., KGVO, Missoula, 

Montana, 1200 kc., .1 kw., IDA 
Jan. 20, Sun., 1 -2 a.m., P.P., Paris, France, 959 

kc., 100 kw., IDA 
jan. 22, Tues., 2 -3 a.m., LS2, Buenos Aires, 

1190 kc., 40 kw., IDA 
Jan. 25, Fri., 10 p.m. -12:30 a.m., Cairo Egypt, 

621 kc., 20 kw., IDA 
Feb. 3, Sun., 2:05 -3:05 a.m., LRS, Buenos Aires, 

830 kc., 25 kw., NNRC 
Feb. 6, Wed., 2 -3:30 a.m., Toulouse, France, 913 

kc., 60 kw., IDA 
Feb. 10, Sun., 2 -3:30 a.m., LR5, Buenos Aires, 

830 kc., 25 kw., IDA 

Periodic Broadcasts 
Daily except Sundays -8:30 p.m., WTRC, 

Elkhart, Ind., 1310 kc., 50 kw. 
Mondays (except first week in month) - 

WHEF, Kosciusko, Miss., 1500 kc., .1 kw. 
Begins 1 a.m. 

Tuesdays, 1 -2 am., CMBC, Havana, 
Cuba, 1040 kc., .15 kw. (Weekly.) 

Wednesdays (except first week in month) 
-WHEF, Kosciusko, Miss., 1500 kc., .1 
kw. Begins 1 a.m. 

Fridays -2:45 p.m., WORK, York, Pa., 
1320 kc., 1 kw. (Weekly DX tips.) 

Saturdays -12:30 -1 a.m., KDKA, Pitts- 
burgh, Pa., 980 kc., 50 kw. (Weekly DX 
tips.) 

Saturdays -2:30 -3 a.m., KFI, Los An- 
geles, Calif., 640 kc., 50 kw. (Weekly DX 
tips.) 

Saturdays -4 -6 a.m., KGBU, Ketchikan, 
Alaska, 900 kc., .5 kw. (Weekly.) 

Sundays, 1 -3 a.m., CKMO, Vancouver, 
B. C., 1410 kc., .1 kw. (Weekly.) 

Sundays -3 -3:45 a.m., XEMO, Tijuana, 
Mexico, 865 kc., 215 kw. (Weekly.) 

Sundays, 3 -5 a.m., TGW, Guatemala 
City, Guatemala, 560 kc., 10 kw. (Weekly.) 

Sundays-4-6 a.m., CKOV, Kelowna, 
B. C., 630 kc., .1 kw. (Weekly.) 

Early Morning Europeans 
Official Listening Post Observer Bohm 

of Sweden provides the following list show- 
ing the early morning broadcast periods 
for a number of the European stations. 
These are given in E.S.T. 

Wilna, 536 kc., 12:45 -2 a.m. 
Budapest, 545 kc., 12:45 -3:45 a.m. 
Mühlacker, 574 kc., 12:01 -3 a.m. 
Riga, 583 kc., 12:01 -1 a.m. 
Praha, 638 kc., 12:15 -3:50 a.m. 
Köln, 658 kc., 12:01 -2:35 a.m. 
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Official RADIO NEWS Broad- 
cast Band Listening Post 

Observers 
Altner, Jacob, Brooklyn, N. Y. 
Ansell, Wm. H., Saskatchewan, 

Canada 
Beal, Wm. W., Jr., Lawrence, Mass. 
Biss, F. L., Brittmount, Minnesota 
Blodgett, Lee F., Creston, Iowa 
Bohm, John S., Malung, Sweden 
Burleigh, Fréd, Meriden, Conn. 
Byers, Ernest, Waterloo, Iowa 
Caraven, C. R., British Columbia, 

Canada 
Coales, R. T., Hants, England 
Dare, Harry A., Pequannock, N. J. 
DeMyer, John, Lansing, Michigan 
Dixon, Marvin D., Shelby, North 

Carolina 
Dunigan, James A., New Britain, 

Conn. 
Eck, Howard W., E. Lansing, Mich- 

igan 
Ellis, George N., Stockport, England 
Everly, Ray E., Newton, Illinois 
Faull, Albert E., Victoria, Australia 
Gootee, T. E., Springfield, Missouri 
Goss, Edward F., Brooklyn, N. Y. 
Halpern, Karl I., Brooklyn, N. Y. 
Hausdorff, Dr. Max, Viganello, 

Switzerland 
Hough, Robert, New Rochelle, N. Y. 
Hunt, Randolph, Leucadia, Calif. 
Hynes, A. L., Clarenville, New- 

foundland. 
Ingle, George F., New South Wales, 

Australia 
Kalmbach, John C., Jr., Buffalo, 

New York 
Kimmons, E. L., Austin, Texas 
Long, C. H., Winston, Missouri 
Lyell, A. C., Johannesburg, South 

Africa 
Roberts, E. R., Indianapolis, Indiana 
Roberts, Evan B., Danvers, Massa- 

chusetts 
Robinson, Philip H., Nova Scotia, 

Canada 
Schneider, Jack B., Garwood, New 

Jersey 
Schofield, R. W., Missoula, Montana 
Shepherd, R. H., Christchurch, New 

Zealand 
Shields, Donald W., Roseville, Ohio 
Southward, Richard J., Toledo, Ohio 
Stokes, Joseph, Swissvale, Pennsyl- 

vania 
Tomlinson, R. H., Port Chester, 

New York 
Walker, Alan B., Princeton, New 

Jersey 
Watson, Eric W., Christchurch, New 

Zealand 
Wilkinson, Henry, Jr., Baltimore, 

Maryland 
Winkley, Warren E., Hughson, Cali- 

fornia 
Woodhead, J. H., Monarch, Wyo- 

ming 

Stockholm, 704 kc., 1:20 -2 a.m. 
Tallinn, 731 kc., 1:01 -2 a.m. 
München, 740 kc., 12:45 -2:40 a.m. 
Leipzig, 785 kc., 12:05 -3 a.m. 
Barcelona, 795 kc., 2:154 a.m. 
Berlin, 841 kc., 12:15 -4 a.m. 
Helsingfors, 895 kc., 1:05 -2 a.m. 
Hamburg, 904 kc., 12:01 -2:40 a.m._ 
Toulouse, 913 kc., 3 -4 a.m. 
Brünn, 920 kc., 12:15 -3:50 a.m. 
Breslau, 950 kc., 12:01 -3:15 a.m. 
Post Parisien, 959 kc., 2 -3:45 a.m . 

Bratislava, 1004 kc., 12:15 -1:30 a.m. 
Heilsberg, 1031 kc., 12:01 -3:40 a.m. 
Copenhagen, 1176 kc., 1 -3 a.m. 
Frankfurt, 1195 kc., 12:01 -4 a.m. 

Early Morning Catches 
Official Listening Post Observer Kalm- 

bach, Buffalo, New York, lists the follow- 
ing as the best hours (E.S.T.) to tune in 
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certain of the much sought for DX sta- 
tions: 

KDYL, Salt Lake City, Utah, 1290 kc., 
2 -3 a.m. (Except Sunday.) 

WKAQ, San Juan, P. R., 1240 kc., 4 a.m. 
KZRM, Manila, P. I., 618.5 kc., 6 a.m. 
KGU, Honolulu, T. H., 750 kc., 5 a.m. 
VONF, St. Johns, Newfoundland, 1195 

kc., 5 a.m. 

Foreign Station Locations 
Kc. Kw. Call Location 

546 120 Budapest Hungary 
556 100 Beromunster Switzerland 
560 7.5 2CB Corowa, N. S. W., Aust'l 
560 7.5 2C0 Corowa, N. S. W., Aust'l 
564 60 Athlone Irish Free State 
565 10 TGW Guatemala City, Guatemala 
570 5 2YA Wellington, New Zealand 
574 100 Stuttgart Germany 
580 1 7ZL Hobart, Tasm., Aust'l 
590 10 JOAK -2 Tokyo, Japan 
592 120 Vienna Austria 
601 6.5 Rabat Morocco 
609 20 Florence Italy 
610 10 JODK -I Keijo, Korea, Japan 
610 4.5 3AIt Melbourne, Viet., Aust'l 
618.5 50 KZRM Manila, Philippine Islands 
620 .5 4ZP Invercargill, New Zealand 
629 15 Lisbon Portugal 
630 4.5 LS3 Buenos Aires, Argentina 
630 .1 CKOV Kelowna, B. C., Canada 
635 7.5 5CK Crystal Brook, Australia 
638 120 Prague Czechoslovakia 
648 15 Lyons France 
650 .5 1YA Auckland, New Zealand 
658 100 Cologne Germany 
658 100 Langenburg Germany 
660 75 XGOA Nanking, China 
665 3.5 2FC Sydney, N. S. W., Australia 
658 50 North Regional Great Britain 
670 10 JFAI{ Taihoku, Formosa, Japan 
677 25 Sottens Switzerland 
681 1 HJN Bogota, Colombia 
690 3.5 6WF Perth, W. Austr., Aust'l 
695 7 PTT Paris, France 
704 55 Stockholm Sweden 
713 50 I1RO Rome, Italy 
720 2.5 3YA Christchurch, New Zealand 
720 1 JFBK Tainan, Formosa, Japan 
730 2 5CL Adelaide, Australia 
740 100 Munich Germany 
750 2.5 KGU Honolulu, T. H. 
760 2.5 4QG Brisbane, Qnsld. Aust'l 
767 25 Mid. Regional Great Britain 
770 10 JOHK Sendai, Japan 
780 .25 KFQD Anchorage, Alaska 
785 120 Leipzig Germany 
790 8 LR10 Buenos Aires, Argentina 
790 .5 4YA Dunedin, New Zealand 
795 5 Barcelona Spain 
800 5 3L0 Melbourne, Vict., Aust'l 
804 50 Scottish Reg. Great Britain 
810 10 JOCK -1 Nagoya, Japan 
814 50 Milan Italy 
820 .065 2ZH Napier, New Zealand 
830 16 LR5 Buenos Aires, Argentina 
830 10 JOIK Sapporo, Japan 
840 .34 CMQ Havana, Cuba 
840 .4 VOGY St. Johns, Newfoundland 
840 .2 2YC Wellington, N. Z. 
841 100 Berlin Germany 
845 2 ZBW Hong Kong, China 
850 1.5 Valencia Spain 
855 3 2BL Sydney, N.S.W., Aust'l 
859 15 Strasbourg France 
870 2.1 LR6 Buenos Aires, Argentina 
370 lo JOAK -1 Tokyo, Japan 

471 

Courtesy R. H. Tomlinson 
MONTE CENERI, SWITZERLAND 

Dwarfed by the mountains and forest, these are the towers of this Swiss station 
which operates on 1167 kc., with 15 kw. power. Programs are mostly in Italian. 

877 50 London RegionalGreat Britain 
880 .15 IYX Auckland, New Zealand 
900 10 JODK -2 Keijo, Korea, Japan 
900 .5 KGBU Ketehikan, Alaska 
904 100 Hamburg Germany 
910 6 LR2 Buenos Aires, Argentina 
910 2 4RK Rockhampton, Australia 
913 60 Toulouse France 
920 1 HHK Port -au- Prince, Haiti 
930 .4 3UZ Melbourne, Australia 
941 10 Goteborg Sweden 
950 17 Breslau Germany 
950 12 LR3 Buenos Aires, Argentina 
950 1 2GB Sydney, N.S.W., Aust'l 
959 100 Poste Parisien France 
960 .3 5DN Adelaide, Australia 
960 5 YV1BC Caracas, Venezuela 
960 10 XEAW Reynosa, Mexico 
977 50 West Regional Great Britain 
978 1 XGOD Hangchow, China 
980 .5 JOXK Tokushima, Japan 
985 1 CE98 Santiago, Chile 
990 12 LR4 i Buenos Aires, Argentina 
995 20 Hilversum Holland 

1000 05 4GR Toowoomba, Q'nsl'd., Aust'l 
1004 13.5 Bratislava Czechoslovakia 
1010 .3 311A Hamilton, Viet., Aust'l 
1025 1 213E Sydney, N.S.W., Aust'l 
1031 60 Konigsberg Germany 
1040 2 5P1 Crystal Brook, Aust'l 
1050 50 Scottish Nat'l Great Britain 
1059 20 Bari Italy 
1077 12 Bordeaux France 
1085 10 JOBK -2 Osaka, Japan 
1120 .1 CHSJ i St. John, New Brunswick 
1125 1 2UW 1 Sydney, N.S.W., Australia 
1131 10 Horby Sweden 
1140 7 Turin Italy 
1145 .75 4BC Brisbane, Q'nsl'd., Aust'l 
1150 5 LR8 Buenos Aires, Argentina 
1175 10 JOCK -2 Nagoya, Japan 
1176 10 Copenhagen Denmark 
1180 .4 3DB Melbourne, Australia 
1190 .01 VE9EK Montmagny, Que., Can. 

OFFICIAL R. N. LISTENING POST IN SWITZERLAND 
The home and research laboratory of Dr. Max Hausdorff, Official Radio News 
Observer for both the Short -wave and Broadcast -band DX Corners. His own 

Swiss Amateur transmitting station, HB9RBX, is also located here. 

1190 l 
1195 J 5 LS2 Buenos Aires, Argentina 
1195 17 Frankfurt Germany 
1210 1 2CH Sydney, N.S.W., Australia 

Italy 
San Juan, Puerto Rico 

1245 2 2NC New Castle, N.S.W. Auet'1 
1258 3 San Sebastian Spain 
1267 2 Nurnburg Germany 
1270 1 2SM Sydney, N.S.W., Aust'l 
1320 .25 KGMB Honolulu, T. H. 
1456 10 Fecamp France 
1456 10 Radio 

Normandie France 
1474 1 Bournemouth Great Britain 

1222 10 Trieste 
1240 1 WKAQ 

The RADIO NEWS Tenatuner 
O. Swanson, Spokane, Washington, sends 

in an interesting comment: 
"I have just completed the antenna tun- 

ing unit described in the February, 1934, 
issue of RADIO NEWS, page 483. I am 
using a 50 -foot vertical wire for an an- 
tenna and the `Tenatuner' actually in- 
creases the signal pick -up 1 or 20 times! 
Its effectiveness is unbelievable. Why 
didn't somebody think of this before? 

"I also find it a big help on short waves. 
I have a short -wave converter with regen- 
erative detector. I tune the antenna by 
means of the `Tenatuner' so that one of 
its harmonics falls all the frequency of the 
station I want. The receiver then slides in 
and out of oscillation with extreme smooth- 
ness." 

The "Tenatuner" does, in many cases, 
actually produce remarkable improvement 
in signal strength on the broadcast band. 
With the majority of receivers, however, it 
has not been found useful on the short 
waves. Apparently with a simple regen- 
erative type of receiver, though, Mr. Swan- 
son has found it highly effective even there. 

F. C. C. Monitor Schedules 
It has recently been reported that the 

monitor schedules, which have been so 
helpful to DX fans in logging low -power 
distant stations during the first week of 
each month, are to be discontinued. The 
Federal Communications Commission is re- 
ported to have under construction a group 
of six frequency- monitoring trucks to be 
distributed around the United States for 
the purpose of checking the frequencies of 
broadcast stations during regular operating 
hours. Each of these trucks will travel 
continuously through the district to which 
it is assigned. This will eliminate the ne- 
cessity for the long- distance checks which 
have been made in the past. While this 
is unfortunate from the standpoint of the 
DX listener, it represents a considerable 
saving to the smaller broadcast stations 
which have had to go on the air with a 
special early- morning program in the past. 
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RABAT, MOROCCO 
Although not as well known in America as its short -wave sister station, "Radio 
Rabat," 601 kc., is sometimes heard on this side of the Atlantic. This photo 

shows the 6 kw. transmitter. 

Definite information does not seem to be 
available as to when this change will be 
made, but DX fans who are interested in 
running up big United States logs had 
better get busy and take fullest advantage 
of the present monitor schedules. 

Consolidated Foreign 
"Best Bets" 

The Official Listening Post Observers in 
several states submitted especially compre- 
hensive reports on foreign DX reception 
this month. As a matter of convenience 
to readers, these reports are being grouped 
together in one tabulation in the order of 
frequencies. 

This list is based on actual reception in- 
dicated in reports received. The asterisks 
in Column 1 indicate stations heard in 
New York and New Jersey as reported by 
Official L.P.O.'s Tomlinson, Goss, Hough, 
Schneider, and Altner. Column 2 shows 
stations reported by Evan B. Roberts for 
the State of Massachusetts. Column 3 in- 
cludes reports from Michigan and Ohio 
submitted by Observers Eck, Shields, and 
Southward. Column 4 includes Newfound- 
land and Nova Scotia, reported by Observ- 
ers P. H. Robinson and A. L. Hynes. 
Column 5 includes Montana and Wyoming, 
from reports submitted by Observers Scho- 
field and Woodhead. In passing, it is in- 
teresting to note that Observers Schofield, 
Roberts and Tomlinson each reported be- 
tween forty and fifty foreign stations heard 
during the month. 

The country, power, etc., of the stations 
shown in this list can be ascertained by 
referring to the consolidated foreign call 
list shown elsewhere in this department. 

In general, the best European reception 
h obtained from midnight to 3 a.m. and 
from 4:30 to 7:30 p.m. South Americans 
are reported from about 6 p.m. to mid- 
night and the transpacific stations from 4 
to about 7:30 a.m. All hours are E.S.T. 
KC 
546 
556 
560 
560 
564 
565 
570 
574 
580 
590 
592 
601 
609 
618.5 
610 
610 
620 

Call 
Budapest 
Beromunster 
2CB 
2C0 
Athlone 
TGW 
2YA 
Stuttgart 
7ZL 
JOAK -2 
Vienna 
Rabat 
Florence 
KZRM 
JODK -1 
3AR 
4ZP 

I 

_ 

2 3 4 3 

_ 

629 
630 
630 
635 
638 
648 
650 
658 
658 
660 
665 
668 

Lisbon 
LS3 
CKOV 
5CK 
Prague 
Lyons 
1YA 
Cologne 
Langenburg 
XGOA 
2FC 
North Regional * 

670 JFAK 
677 
681 

HJNns 

690 6WF 
PTT 

704 Stockholm 
713 I IRO 

* 720 3YA 
720 
730 5CLK 
740 Munich * 
750 
760 

KGU 
* s 

767 Midland Regional 
770 JOHK 
780 KFQD 
785 Leipzig 
790 LRIO 
790 4YA 
795 Barcelona 
800 3L0 
804 Scottish Regional 
810 JOCK -1 
814 Milan 
820 2ZH 
830 LR5 
830 JOIK 
840 
840 VOGY 
840 
841 

2YC 
Berlin * * 

845 ZBW 
850 Valencia 
855 2BL 
859 
870 

Strasbourg 
JOAK -1 s 

870 LR6 
877 London Regional 
850 1 YX 
900 JODK -2 
900 KGBU 
904 Hamburg 
910 1R2 
910 
913 

4RK 
Toulouse 

920 HHK 
930 
941 

3UZ 
Goteborg 

950 Breslau 
950 LR3 
950 2GB : 959 Poste Parisien 
960 
960 
960 

XEAW 
YVIBC * 

977 West Regional 
978 XGOD 
985 CE98 
990 LR4 
995 Hilversum 

1000 4GR 
1004 Bratislava 
1010 3HA 
1025 2UE 
1031 Konigsberg 
1040 5PI 
1050 Scottish National 
1059 
1077 

Bari 
Bordeaux 
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1085 JOBK -2 
1120 CHSJ 
1125 2UW 
1131 Horby 
1140 Turin 
1145 4BC 
1150 LR8 
1175 JOCK -2 
1176 Copenhagen 
1180 3DB 
1190 VE9EK 
1190 LS2 1195 
1195 Frankfurt 
1210 2CH 
1222 Trieste 
1240 WKAQ 
1245 2NC 
1258 San Sebastian 
1267 Nurnburg 
1270 2SM 
1320 KGMB 
1456 Fecamp 
1456 Radio-Normandie 
1474 Bournemouth 

s 

Reports from California 

s 

OBSERVER WINKLEY: "I have heard the 
Japs lately and they, as well as other T.P. 
stations, are very strong. TGW was re- 
ceived here very well on their last broad- 
casts. LR5 was QSA4 -R7 on their recent 
DX program." 

OBSERVER HUNT: "Listened to the entire 
program from 4BC, Brisbane, on Novem- 
ber 11th from 2:30 -4:30 a.m., P.S.T. This 
broadcast, dedicated to the listeners of 
Canada and the United States, was with- 
out doubt the best array of speakers and 
artists I ever heard on any DX program. 
The reception could be rated at 90% at 
this point. 

"After the 4BC DX, a bit of fussing 
with the dials, and at 5 a.m., P.S.T., 
KZRM was picked up and held until 5:30 
a.m., their signals being QSA4 -R7 -8. 

"Other than these, all my DX'ing has 
been confined to the JO's from 4:30 a.m., 
P.S.T. The calls of nineteen stations in 
Japan and Korea that reports have been 
sent to, came between 4:34 -4:53 a.m., 
P.S.T. The signals of the JO's are about 
the same as last season, but the signals 
from the stations in the United States using 
C.S.T. and E.S.T. are much stronger and 
are received here long after it is daylight 
in the Middle West and East, which does 
not add to the ease of holding JO's until 
they sign off. As an example, on Nov. 
14th I caught JOXK off the `chain' and 
was just starting to get some material for 
verification when KDKA on the same fre- 
quency upset my plans about 7:15 a.m., 
E.S.T., and continued to do so for about 
fifteen minutes before fading out; JOXK 
did the same. 

"Nearly overlooked the old reliable 
XGOA at Nanking; they are heard every 
morning until after daylight. 

"Local reception is poor this season be- 
cause all U. S. station signals are so strong 
that the reception of all programs from 
Pacific Coast stations not having cleared 
channels is more or less ruined by a station 
in the background. Have even heard 
WGY not doing KGO any good." 

Report from New Jersey 
Official L.P.O. Schneider reported as fol- 

lows, on November 11: "Since a report of 
mine was published in R. N. last May I 
have added 47 stations, to make a total of 
heard stations 827, with approximately 700 
verified. Those I .consider of major im- 
portance are: XEBC, XEMO, XEAL, 
KUMA, Ariz.; KGAR, Ariz.; KRE, Calif.; 
KPQ, Wash.; KGMB, Honolulu; and 
TGW, Central America, which comes 
through every Sunday morning 2 -5 E.S.T., 
with great consistency. The frequency is 
565 kc., and power, 10 kw. Other good 
DX catches are: KLUF, KICA, KGFL, 
KWTN, VOGY (840 kc., 400 w.), VE9EK 
(1195 kc., 10 w.), W2XR (1530 kc., 350 
w.), and W1XBS (1550 kc., 1000 w.). 

"I had expected to run my log over the 
830 mark this morning, but gave up after 
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about 15 minutes at the dials, as the noise 
level was far above signal strength." 

Then on November 19th he sent in a 
follow -up report: "I thought I could suc- 
ceed in passing the 830 mark of my log 
before my first report as L.P.O. for N. J. 
appeared in the DX Corner for B.C.B., 
and I have succeeded. At 11:30 p.m., 
E.S.T., I tuned in a 15- minute program of 
piano solos from CJRM, 540 kc. Some 
hours later I heard CHSJ, 1120 kc., with 
an informal DX dedication to the Newark 
News Radio Club. This was my 830th 
DX catch. CFCY, 630 kc., 500 w., was 
number 831. 

"This a.m. I pulled in CJKL, after bat- 
tling WEXL, on 1310 kc., to make my log 
832. Poste Parisien also came through this 
morning, between 2 and 2:30 a.m.; with 
phonograph records." 

Report from Connecticut 
"Transatlantic reception seems to be the 

outstanding feature for this district at the 
present time. Post Parisien, Toulouse and 
West Regional are being heard quite con- 
sistently, from the time it starts to get 
dark until around 7 p.m., E.S.T. For 
those who are still trying for their first 
Transatlantic station, I would suggest they 
concentrate on Poste Parisien, 959 kc. At 
times I have heard this station with R9 
volume, probably due to the fact that it 
has a clear channel as far as this district is 
concerned. 

"YV1RC, Caracas, Venezuela, on 960 kc., 
is the best South American and may be 
heard nearly any evening as soon as Poste 
Parisien starts to drop out or from 7 -7:30 
p.m., E.S.T., when XEAW, Reynosa, Mex- 
ico, puts in an appearance. 

"Transpacific reception hasn't been so 
good the past few weeks." 

-OBSERVER BURLEIGH. 

Reports from North Carolina 
"First I want to say I believe that No- 

vember has been the worst month for DX 
work I have ever seen. I have not been 
able to hear one foreign station since the 
3rd of this month, with the exception of 
TGW and LR5. However, the last of Oc- 
tober and up to the 3rd of November 
proved to be quite good for reception on 
the broadcast band. 

"From Oct. 25th to Nov. 3rd, the fol- 
lowing stations were heard: (All time 
given as E.S.T.) 
2C0 Corowa, Ausl. 560 kc. 4:40 -6:00 a.m. F 
2YA Wellington, N. Z. 570 kc. 4:30 -6:10 a.m. G 
5CK Crystal Brook, Ausl. 635 kc. 5:15 -5:45 a.m. P 
4(;G Brisbane, Ausl. 760 ke. 5:00 -5:45 a.m. F 
2BL Sydney, Ausl. 855 kc. 4:30 -6:30 a.m. VG 
2UE Sydney, Ausl: 1025 kc. 4:45 -5:30 a.m. G 
480 Brisbane, Ausl. 1145 kc. 4:30 -6:00 a.m. VG 
(P is poor, G is good, F is fair, VG is very good.) 

"TGW is heard here every Sunday morn- 
ing very well, on 565 kc., from 2 -6 a.m., 
with a special DX program for North 
America. 

"LR5 was heard here quite well on their 

Photos courtesy n. H. Tomlinson 

special DX program November 4, from 2 -3 
a.m. This was a special DX program for 
the NNRC Radio Club. (830 kc.)" 

-OBSERVER DIXON. 

Report from Texas 
"Following are the new stations logged 

by this Listening Post from October 1 to 
November 10: (C.S.T.) 
KWTO - 560 kc.-Springfield, Mo., 1:09 -1:33 a.m. 
CMCA -1230 kc.- Havana, Cuba, 1:19 -2:10 a.m. 
XEMO - 865 kc.- TiJuana, B.C. Mexico, 2-3 a.m. 
TGW - 560 kc.-Guatemala City, Guatemala, Cen- 

tral America, 3:29 -4:03 a.m. 
WALA' -1380 kc.- Mobile, Ala., 2:26 -2:52 a.m.. 
KOTN -1500 kc. -Pine Bluff, Ark., 2:11 -2:27 a.m. 
CJGX - 630 kc.- Yorkton, Sask., Canada, 2:09- 

3:01 a.m. 
LRS - 830 kc.-Buenos Aires, Argentine, 1:05- 

2:05 a.m. 
WCHS - 580 kc.- Charleston, W. Va., 1:21 -1:40 a.m. 
WJAR - 890 ke.- Providence, R. I., 1:52 -2:16 a.m. 
KBTM - 1200 kc.- Jonesboro, Ark., 2:55 -3:10 a.m. 

"This State is still very dry, the static 
being much worse than the previous 
month." 

-OBSERVER KIMMORS. 

Report from Missouri 
"The weather here in southern Missouri 

has been such during October and Novem- 
ber that DX conditions were poor. As a 
result, my reception report is rather brief. 

"On the morning of October 31st I 
picked up XGOA, Nanking, China, 660 kc., 
and held him from 4:40 -5:15 a.m., C.S.T. 

"On November 3rd I heard TGX, 1400 
kc., on one of his regular DX broadcasts, 
midnight to 2 a.m. 

"TGW, 565 kc., Guatemala, was received 
R7 -8, during several of their regular Sun- 
day morning broadcasts. 

"Shortly after WBZ signs off on 990 kc., 
Friday nights, I heard another station 
which shuts down two or three minutes 
later by playing a bugle call. I think this 
may be LR4, but I am not certain. Can 
any Eastern reader help me out ?" 

-OBSERVER GOOTEE. 

Foreign Readers, Attention 
In many countries outside of the United 

States RADIO NEWS has found it difficult 
to learn the name of the government bu- 
reau or agent from which definite and 
accurate information concerning broadcast 
stations can be obtained. If you, as a 
foreign reader of this department, can sup- 
ply the name and address of the proper 
Official or Bureau in your country, it will 
materially aid the Editor in obtaining and 
presenting complete foreign information in 
this department. 

Report from Sweden 
"October was not very good for recep- 

tion of U. S. stations. Only during the 
first part óf the month were stations from 
the U. S. audible. From October 6th to 
11th I heard lots of west coast stations and 
nearly all the 500 -1000 watt transmitters 
located in the east part of the States. 

"The morning of November 7 I had 

RADIO 
EXCELSIOR, 

BUENOS AIRES 
This station, LR5, 
operating on 830 
kc., with 25 kw. 
power, is common- 
ly heard in North 
omerica. Special 
broadcasts to North omerica are 
scheduled for Jan- 
uary 6 and Febru- 
ary 3 from 2:05- 
3:05 a.m., E.S.T. 
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MODERNIZED MANCHURIA 
Miss Lui, one of the favorite radio 
stars who broadcasts regularly over 
the Manchurian station at Hsinking. 
This station is operated jointly by 
Manchoukuo and Japanese interests. 

wonderful reception from U. S. stations. I 
could identify a station on every channel 
from 1480 -590 kc. The best station was 
KOA, 830 kc., Denver. I find this curious, 
as this station is located so far west in the 
States. However, KOA was much better 
than WCAU, WTIC, WPG, etc. The sig- 
nals were strongest between 1:30 and 3:30, 
M.E.T." 

-OBSERVER BOHM. 

Report from Switzerland 
Official L.P.O. Hausdorff reports that at 

his mountain home, a photograph of which 
appears in this department this month, he 
has been able to receive a number of U. S. 
stations regularly, "with loudspeaker vol- 
ume as on locals." The U. S. stations 
which he reports as offering the best recep- 
tion are: KGMB, 1320 kc., 250 w., Ha- 
waii; WCAU, 1170 kc., 50 kw., Philadel- 
phia; KFOX, 1250 kc., 1 kw., California; 
WBNX, 1350 kc., 2.50 w., New York; and 
KDKA, 980 kc., 50 kw., Pittsburgh. 

Report from England 
"October is about the start of the DX 

season here, and one can hardly expect re- 
ception to be as reliable as later on. This 
October, however, has proved very poor 
indeed for reception of tl. S. stations; 
there was just one splendid night, that of 
the 11th, or the evening of the 10th with 
you. The following stations were heard 
between 11:40 p.m., G.M.T., October 10, 
and 5:35 a.m., October 11, conditions being 
nearly as good as best winter DX: 

Cali Kc. Time 
WSMB New Orleans 1320 4:57 Good 
XEAW Mexico 950 4:40 Fair 
WFBL Syracuse 1360 4:12 Fair 
WNEW Newark 1250 3:25 Good 
WFEA Manchester 1340 2:50 Good 
WBBC Brooklyn 1400 2:29 Fair 
WWL New Orleans 850 2:05 Weak 
WJZ New York 760 1:35 Good 
WHN New York 1010 12:26 Fair 
WBZ Boston 990 12:10 V. Good 
VONF Newfoundland 950 12:03 V. Good 
WBT Charlotte 1080 11:40 Good 
WHAS Louisville 820 5:20 Good 
WLW Cincinnati 700 5:35 V. Good 

"U. S. stations are heard beginning about 
an hour before midnight provided the local 
(European) station on that wave has 

(Continued on page 513) 
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BROADCASTING STATIONS IN THE U. S. 

Alphabetically by Call Letters, Location, Frequency and Power 
Compiled by John M. Borst 

Call 
KABC 
KADA 
KALE 
KARK 
KASA 
KBPS 
KBTM 

KCMC 
KCRC 
KCRJ 
KDB 
KDFN 
KDKA 
KDLR 
KDYL 
KECA 

KELW 
KERN 
KEX 
KFAB 
KFAC 
KFBB 
KFBI 
KFBK 
KFDM 
KFDY 
KFEL 
KFEQ 
KFGQ 
KFH 
KFI 
KFIO 
KFIZ 
KFJB 
KFJI 
KFJM 
KFJR 
KFJZ 
KFKA 
KFKU 
KFNF 
KFOR 
KFOX 
KFPL 
KFPM 
KFPW 
KFPY 
KFQD 
KFRC 

KFRU 
KFSD 
KFSG 
KFUO 
KFVD 
KFVS 

KFWB 

KFXD 
KFXJ 
KFXM 
KFXR 
KFYO 
KFYR 
KGA 
KGAR 
KGB 

KGBU 
KGBX 
KGBZ 
KGCA 
KGCU 
KGCX 
KGDE 
KGDM 
KGDY 
KGEK 

KGER 
KGEZ 
KGFF 
KGFG 
KGFI 
KGFJ 
KGFK 
KGFL 
KGFW 
KGFX 
KGGC 
KGGF 
KGGM 
KGHF 

KGHI 
KGHL 
KGIR 

KGIW 
KGIX 

Location Kc. 
San Antonio, Texas 1420 
Ada, Okla. (C. P.) 1200 
Portland, Ore. 1300 
Little Rock, Ark. 890 
Elk City, Okla. 1210 
Portland, Ore. 1420 
Paragould, Ark. 1200 
(C.P. to move to Jonesboro) 
Texarkana, Ark. 1420 
Enid, Okla. 1370 
Jerome, Ariz. 1310 
Santa Barbara, Calif. 1500 
Casper, Wyo. 1440 
Pittsburgh 980 
Devils Lake, N. Dak. 1210 
Salt Lake City, Utah 1290 
Los Angeles, Calif. 1430 
(C.P. 2.5 kw -day) 
Burbank, Calif. 780 
Bakersfield, Calif. 1370 
Portland, Ore. 1180 
Lincoln, Nebr. 770 
Los Angeles, Calif. 1300 
Great Falls, Montana 1280 
Abilene, Kansas 1050 
Sacramento, Calif. 1310 
Beaumont, Texas 560 
Brookings, South Dak. 780 
Denver, Colo. 920 
St. Joseph, Mo. 680 
Boone, Iowa 1370 
Wichita, Kansas 1300 
Los Angeles, Calif. 640 
Spokane, Wash. 1120 
Fond du Lac, Wis. 1420 
Marshalltown, Iowa 1200 
Klamath Falls, Ore. 1210 
Grand Forks, N. Dak. 1370 
Portland, Ore. 1300 
Fort Worth, Texas 1370 
Greeley, Colo. 880 
Lawrence, Kansas 1220 
Shenandoah, Iowa 890 
Lincoln, Nebr. 1210 
Long Beach, Calif. 1250 
Dublin, Texas 1310 
Greenville, Texas 1310 
Ft. Smith, Ark. 1210 
Spokane, Wash. 1340 
Anchorage, Alaska 780 
San Francisco, Calif. 610 
(C.P. 2.5 kw -day) 
Columbia, Mo. 630 
San Diego, Calif. 600 
Los Angeles, Calif. 1120 
Clayton, Mo. 550 
Los Angeles, Calif. 1000 
Cape Girardeau, Mo. 1210 
(C.P. .25 kw -day) 
Hollywood, Calif. 950 
(C.P. 2.5kw -day) 
Nampa, Idaho 1200 
Grand Junction, Colo. 1200 

.San Bernardino, Calif. 1210 
Oklahoma City, Okla. 1310 
Lubbock, Texas 1310 
Bismarck, N. Dakota 550 
Spokane, Wash. 1470 
Tucson, Ariz. 1370 
San Diego, Calif. 1330 
(C.P. 2.5 kw -day) 
Ketchikan, Alaska 900 
Springfield, Mo. 1230 
York, Nebr. 930 
Decorah, Iowa 1270 
Mandan, N. Dakota 1240 
Wolf Point, Montana 1310 
Fergus Falls, Minn. 1200 
Stockton, Calif. 1100 
Huron, S. Dak. 1340 
Yuma, Colo. 1200 
(C.P. to move to Sterling) 
Long Beach, Calif. 1360 
Kalispell, Mont. 1310 
Shawnee, Okla. 1420 
Oklahoma City, Okla. 1370 
Corpus Christi, Texas 1500 
Los Angeles, Calif. 1200 
Moorhead, Minn. 1500 
Roswell, N. Mex. 1370 
Kearney, Nebr. 1310 
Piere, S. Dak. 630 
San Francisco, Calif. 1420 
Coffeyville, Kansas 1010 
Albuquerque, N. Mex. 1230 
Pueblo, Colo. 1320 
(C.P. .5 kw full time) 
Little Rock, Ark. 1200 
Billings, Mont. 950 
Butte, Mont. 1360 
(C.P. 2.5 kw -day) 
Alamosa, Colo. 1420 
Las Vegas, Nev. 1420 

Kw. 
.1 
.1 
.5 
.25 -.5 
.1 
.1 
.1 

.1 

.1 -.25 

.1 

.1 

.5 
50 

.1 
1 

1 

.5 

.1 
5 
5 
1 

1 -2.5 
5 

.1 

.5 -1 
1 

.5 
2.5 

.1 
1 

50 
.1 
.1 
.1 -.25 
.1 
.1 
.5 
.1 
.5 -1 

1 

.5 -1 

.1 -.25 
1 

.1 
.015 
.1 

1 

.25 
1 

.5 
1 

.5 

.5 -1 

.25 

.1 

1 

.1 

.1 

.1 

.1 -.25 

.1 -.25 
1 -2.5 
5 

.1 -.25 
1 

.5 

.5 , 
1 -2.5 

.1 

.25 

.1 -.25 

.1 -.25 

.25 

.25 

.1 

1 

.1 

.1 

.1 

.1 -.25 

.1 

.1 

.1 

.1 

.2 

.1 
1 

.25 -.5 

.25 

.1 -.25 
1 -2.5 
1 

.1 

.1 

Call 
KGKB 
KGKL 
KGKO 
KGKY 
KGMB 
KGNF 
KGNO 
KGO 
KGRS 

KGU 
KGVO 
KGW 

KGY 
KHJ 

KHQ 
KICA 
KICK 

KID 
KIDO 

KIDW 
KIEM 
KIEV 

KIT 
KJBS 

KJR 
KLCN 
KLO 
KLPM 
KLRA 
KLS 
KLUF 
KLX 
KLZ 

KMA 
KMAC 
KMBC 

KMED 

KMJ 
KMLB 
KMMJ 
KMO 
KMOX 
KMPC 
KMTR 
KNOW 
KNX 
KOA 
KOAC 
KOB 
KOH 
KOIL 

KOIN 

KOL 

KOMA 
KOMO 
KONO 
KOOS 
KORE 
KOTN 
KOY 
KPAC 

KPCB 

KPJM 
KPO 
KPOF 
KPPC 
KPQ 
KPRC 
KQV 
KQW 

KRE 
KREG 
KRGV 
KRKD 
KRKO 
KRLD 
KRMD 
KROW 
KRSC 
KSAC 
KSCJ 
KSD 

KSEI 
KSL 
KSLM 
KSO 
KSOO 

Location Kc. 
Tyler, Texas 1500 
San Angelo, Texas 1370 
Wichita Falls, Texas 570 
Scottsbluff, Nebraska 1500 
Honolulu, Hawaii 1320 
North Platte, Nebr. 1430 

Dodge City, Kansas 1340 
San Francisco 790 

Amarillo, Texas 1410 
(C.P. 2.5 kw -day) 
Honolulu, Hawaii 750 
Missoula, Mont. 1200 
Portland, Ore. 620 
(C.P. 2.5 kw -day) 
Olympia, Wash. 1210 
Los Angeles, Calif. 900 
(C.P. 2.5 kw -day) 
Spokane, Wash. 590 
Clovis, N. Mex. 1370 
Carter Lake, Iowa 1420 
(To be replaced by WOC) 
Idaho Falls, Idaho 1320 
Boise, Idaho 1350 
(C.P. 2.5 kw -day) 
Lamar, Colo. 1420 
Eureka, Calif. 1210 
Glendale, Calif. 850 
(C.P. .25 kw) 
Yakima, Wash. 1310 
San Francisco, Calif. 1070 
(C.P. .5 kw.) 
Seattle, Wash. 970 
Blytheville, Ark. 1290 
Ogden, Utah 1400 
Minot, N. Dakota 1240 
Little Rock' Ark. 1390 
Oakland, Calif. 1440 
Galveston, Texas 1370 
Oakland, Calif. 880 
Denver, Colo. 560 
(C.P. 2.5 kw -day) 
Shenandoah, Iowa 930 
San Antonio, Texas 1370 
Kansas City, Mo. 950 
(C.P. 2.5 kw -day) 
Medford, Ore. 1310 
(C.P. .25 kw -day) 
Fresno, Calif. 580 
Monroe, La. 1200 
Clay Center, Nebr. 740 
Tacoma, Wash. 1330 
St. Louis, Mo. 1090 
Beverly Hills, Calif. 710 
Los Angeles, Calif. 570 
Austin, Texas 1500 
Los Angeles, Calif. 1050 
Denver, Colo. 830 
Corvallis, Ore. 550 
Albuquerque, N. Mex. 1180 
Reno, Nev. 1380 
Council Bluffs, Iowa 1260 
(C.P. 2.5 kw -day) 
Portland, Ore. 940 
(C.P. 2.5 kw -day) 
Seattle, Wash. 1270 
(C.P. 2.5 kw -day) 
Oklahoma City, Okla. 1480 
Seattle, Wash. 920 
San Antonio, Texas 1370 
Marshfield, Ore. 1200 
Eugene, Ore. 1420 
Pine Bluff, Ark. 1500 
Phoenix, Ariz. 1390 
Brownsville, Texas 1260 
(C.P. Port Arthur) 
Seattle, Wash. 650 
(C.P. .25 kw.) 
Prescott, Ariz. 1500 
San Francisco, Calif. 680 
Denver, Colo. 880 
Pasadena, Calif. 1210 
Wenatchee, Wash. 1500 
Houston, Texas 920 
Pittsburgh, Pa. 1380 
San Jose, Calif. 1010 
(C.P. 1 kw.) 
Berkeley, Calif. 1370 
Santa Ana, Calif. 1500 
Weslaco, Texas 1260 
Los Angeles, Calif. 1120 
Everett, Wash. 1370 
Dallas, Texas 1940 
Shreveport, La. 1310 
Oakland, Calif. 930 
Seattle, Wash. 1120 
Manhattan, Kan. 580 
Sioux City, Iowa 1330 
St. Louis, Mo. 550 
(C.P. 2.5 kw -day) 
Pocatello, Idaho 890 
Salt Lake City, Utah 1130 
Salem, Ore. 1370 
Des Moines, Iowa 1320 
Sioux Falls, S. Dakota 1110 

Kw. 
.1 
.I -.25 
.25 -1 
.1 
.24 
.5 -1 
.25 

7.5 
1 . 

2.5 
.1 

1 

.1 
1 

1 -2 
.1 
.1 

.25 -.5 
1 

.1 

.1 

.1 

.1 

.1 

5 
.1 
.5 
.25 

1 -2.5 
.25 
.1 

1 

1 

1 -2.5 
.1 

1 

.1 

.5 

.1 
1 

.25 
50 

.5 
1 

.1 
50 
50 

1 

10 
.5 

I 

1 

1 

5 
1 

.1 

.1 
.1 
.1 
.5 -1 
.5 

.1 

.1 
50 

.5 

.05 

.1 
1 -5 

.5 

.5 

.1 
.1 
.5 
.5 -2.5 
.05 

10 
.1 

1 

.1 

.5 -1 
1 -2.5 

.5 -1 

.25 -. 
50 

.1 

.5 
2.5 , 

Call 
KSTP 
KSUN 
KTAB 
KTAR 
KTAT 
KTBS 
KTFI 
KTHS 

KTM 
KTRB 
KTRH 
KTSA 
KTSM 
KTUL 
KTW 
KUJ 
KUMA 
KUOA 
KUSD 
KVI 
KVL 
KVOA 
KVOD 
KVOO 
KVOR 
KVOS 
KWCR 
KWEA 
KWFV 

KWG 
KWJJ 
KWK 

KWKC 
KWKH 
KWK 
KWSC 
KWSC 
KWTO 
KWYO 
KXA 
KXA 
KXO 
KXRO 
KXRO 
KXA 

KYW 
KYW 

WAAF 
WAAT 
WAAW 
WABC 
WABI 
WACO 
WADC 

WAGF 
WAGM 
WAIU 
WALA1 
WALR 
WAMC 
WAML 
WAPI 
WARD 
WASH 
WATR 
WAVE 
WAWZ 
WAZL 
WBAA 
WBAL 
WBAP 
WBAX 
WBBC 
WBBL 
WBBM 
WBBR 
WBBZ 
WBCM 
WBEN 

WBEO 
WBIG 
WBNO 
WBNS 
WBNX 
WBOQ 
WBOW 
WBRB 
WBRC 
WBRE 
WBSP 
WBT,1 
WBTM 
WBZ 
WBZA 
WCAC 
WCAD 
WCAE 
WCAL 

Location Kc. 
St. Paul, Minn. 1460 
Lowell, Ariz. 1200 
San Francisco, Calif. 560 
Phoenix, Ariz. 620 
Fort Worth, Texas 1240 
Shreveport, La. 1450 
West Twin Falls, Idaho 1240 
Hot Springs, National 

Park, Ark. 1040 
Los Angeles, Calif. 780 
Modesto, Calif. 740 
Houston, Texas 1330 
San Antonio, Texas 1290 
El Paso, Texas 1310 
Tulsa, Okla. 1400 
Seattle, Wash. 1220 
Walla Walla, Wash. 1370 
Yuma, Ariz. 1420 
Fayetteville, Ark. 1260 
Vermillion, S. D. 890 
Tacoma, Wash. 570 
Seattle, Wash. 1370 
Tucson, Ariz. 1260 
Denver, Colo. 920 
Tulsa, Okla. 1140 
Colorado Springs, Colo. 1270 
Bellingham, Wash. 1200 
Cedar Rapids, Iowa 1430 
Shreveport, La. 1210 
S. Hilo, Waiakea, 

Hawaii (C.P.) 1210 
Stockton, Calif. 1200 
Portland, Ore. 1060 
St. Louis, Mo. 1350 
(C.P. 2.5 kw -day) 
Kansas 

2.5 kw-day) 
ay) 1370 

Kansas 
City, 

, 850 Shreveport, 
Decorah, Iowa 1270 
Pullman, Wash. 1220 
Pullman, 

Wash. 
s Dak. 1210 Watertown, S. 

.560 
Sheridan, Wyo. 1370 
Seattle, , 

Wyo. 
760 

Seattle, 
Wash. 

1420 
El Centro, Calif. 1500 
Aberdeen, Wash. 1310 
Aberd Texas 1440 Houston, 
San Francisco, Calif. 1230 
San 

Francisco, 
c PC 1020 

Boston, Mass. 1410 
Chicago, Ill. 920 
Jersey City, N. J. 940 
Omaha, Nebr. 660 
New York, N. Y. 860 
Bangor, Maine 1200 
Waco, Texas 1420 
Tallmadge, Ohio 1320 
(C.P. 2.5 kw -day) 
Dothan, Ala. 1370 
Presque Isle, Maine 1420 
Columbus, Ohio 640 
Mobile, Ala. 1380 
Zanesville, Ohio 1210 
Anniston, Ala. (C.P.) 1420 
Laurel, Miss. 1310 
Birmingham, Ala. 1140 
Brooklyn, N. Y. 1400 
Grand Rapids 1270 
Waterbury, Conn. 1 1190 
Louisville, Ky. 940 
Zarephath, N. J. 1350 
Hazleton, Penna. 1420 
West Lafayette, Ind. 890 
Baltimore, Md. 1060 
Fort Worth, Texas 800 
Wilkes- Barre, Penna. 1210 
Brooklyn, N. Y. 1400 
Richmond, Va. 1210 
Chicago, Ill. 770 
Brooklyn, N. Y. 1300 
Ponca City, Okla. 1200 
Bay City, Mich. 1410 
Buffalo, N. Y. 900 

M rquette, 
Mich. 1310 

12 0 
Greensboro, N. C. 1440 
New Orleans, La. 1200 
Columbus, Ohio 1430 
New York, N. Y. 1350 
(See WABC) 
Terre Haute, Ind. 1310 
Red Bank, N. J. 1210 
Birmingham, Ala. 930 
Wilkes- Barre, Pa. 1310 
Needham, Mass. 920 
Charlotte, N. C. 1080 
Danville, Va. 1370 
Boston, Mass. 990 
Boston, Mass. 990 
Storrs, Conn. 600 
Canton, N. Y. 1220 
Pittsburgh, Pa. 1220 
Northfield, Minn. 1250 

Kw. 
10 

.1 
1 

.5 -1 
1 

1 

.5 -1 

10 
.5 -1 
.25 

1 -2.5 
1 -2.5 

.1 
.25 -.5 

1 

.1 

.1 
1 

.5 
1 

.1 

.5 

.5 
25 

1 

.1 

.25 -.5 

.1 

.1 

.1 

.5 
1 

.1 
10 

.1 
1-2 

.1 
1 

.1 

.25 -.5 

.25 

.1 

.1 

.25 
1 

] 1 

.5 
.5 
.5 
.5 

50 
.1 
.1 

1 

.1 

.1 

.5 

.5 -1 

.1 

.1 

.1 
5 

.5 

.5 

.1 
1 

.25 

.1 
1 

10 
50 

.1 

.5 
.1 

25 
1 

.1 

.5 
I 

.1 

.1 

.5 -1 

.1 

.5 -1 

.25 

.1 
1 

.1'. 
.5 

50 
.1 

50 
1 

.5 

.5 
1 

2.5 
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WCAM 
WCAO 

Camden, N. J. 
Baltimore, Md. 

1280 
600 

.5 

.5 -1 
WHJB 
WHK 

Greensburg, Pa. (C.P.) 620 
Cleveland, Ohio 1390 

.25 
1 -2.5 

WNBX Springfield, Vt. 
(C.P. 1 kw.) 

1260 .5 

WCAP 
WCAT 

Asbury Park, N. J. 
Rapid City, S. Dak. 

1280 
1200 

.5 
.1 

WHN 
WHO 

New York, N. Y. 1010 
(See WOC) 

1 WNBZ 
WNEL 

Saranac Lake, N. Y. 
San Juan, 

1290 .05 

WCAU 
WCAX 
WCAZ 
WCBA 
WCBD 

Philadelphia, Pa. 
Burlington, Vt. 
Carthage, Ill. 
Allentown, Penna. 
Zion, Ill. 

1170 
1200 
1070 
1440 
1080 

50. 
.1 
.1 
.25 

5 

WHOM 
WHP 
WIBA 
WIBG 
WIBM 

Jersey City, N. J. 1450 
Harrisburg, Pa. 1430 
Madison, Wis. 1280 
Glenside, Pa. 970 
Jackson, Mich. 1370 

.25 

.5 -1 

.5 -1 

.1 

.1 

WNEW 
WNOX 
WNRA 
WNYC 

Puerto Rico (C.P.) 1290 
Newark, N. J. 1250 
Knoxville, Tenn. 560 
Muscle Shoals City, Ala.1420 
New York, N. Y. 810 

.5 
1 -2.5 
1 -2 
.1 

-1 WCBM Baltimore, Md. 1370 .1 -.25 WIBU Poynette, Wis. 1210 .1 WOAI San Antonio, Tex. 1190 
.5 

50 WCBS Springfield, Ill. 1210 .1 WIBW Topeka, Kansas 580 1 WOC Des Moines, Iowa 1000 50 WCCO Minneapolis, Minn. 810 50 (C.P. 2.5 kw -day) WOCL Jamestown, N. Y. 1210 WCFL Chicago, Ill. 970 1.5 WIBX Utica, N. Y. 1200 .1 -.3 WOI Ames, Iowa 640 
.05 

5 
WCHS Charleston, W. Va. 580 .5 -1 WICC Bridgeport, Conn. 600 .5 -1 WOKO Albany, N. Y. 1430 .5 -1 
WCKY Covington, Ky. 1490 5 W1L St. Louis, Mo. 1200 .1 -.25 WOL Washington, D. C. 1310 .1 
WCLO 
WCLS 

Janesville, Wis. 
Joliet, Ill. 

1200 
1310 

.1 

.1 
WILL 
WILM 

Urbana, 111. 890 
Wilmington, Del. 1420 

.25 -1 

.1 WOMT 
(C.P. .25 kw -day) 
Manitowoc, Wis. 1210 .1 

WCNW Brooklyn, N. Y. 1500 .1 WIND Gary, Ind. 560 1 WOOD Grand Rapids, Mich. 1270 .5 
(C.P..25 kw -day) (C.P. 2.5 kw -day) WOPI Bristol, Tenn. 1500 .1 

WCOA Pensacola, Fla. 1340 .5 WINS New York, N. Y. 1180 1 WOR Newark, N. J. 710 5 
WCOC Meridian, Miss. 880 .5 -1 WIOD Miami, Fla. 1300 1 (C.P. 50 kw.) 
WCRW Chicago, Ill. 1210 .1 WIP Philadelphia, Pa. 610 .5 WORC Worcester, Mass. 1200 .1 
WCSC Charleston, S. C. 1360 :5 -1 WIS Columbia, S. C. 1010 .5 -1 WORK York, Pa. 1000 1 
WCSH Portland, Maine 940 1 -2.5 WISN Milwaukee, Wis. 1120 .25 -1 WOS Jefferson City, Mo 630 .5 
WDAE Tampa, Fla. 1220 1 WJAC Johnstown, Pa. 1310 .1 WOSU Columbus, Ohio 570 .75 -1 
WDAF Kansas City, Mo. 610 1 WJAG Norfolk, Nebr. 1060 1 WOV New York, N. Y. 1 130 1 

(C.P. 2.5 kw -day) WJAR Providence, R. I. 890 .25 -.5 WOW Omaha, Nebr. 590 I 
WDAG Amarillo, Texas 1410 1 WJAS Pittsburgh, Pa. 1290 1 -2.5 (C.P. 2.5 kw -day) 

WDAH 
(C.P. 2.5 kw -day) 
El Paso, Texas 1310 .1 

WAX 
WJAY Cleveland11Ohioa 610 1.5 

WOWO 
WPAD 

Ft. Wayne, Ind. 
Paducah, Ky. 

1160 
1420 

10 
.1 

WDAS Philadelphia, Penna. 1370 .1 -.25 WJBC La Salle, Ill. 1200 .1 (C.P..1 -.25 kw.) 
WDAY Fargo, N. Dakota 940 1 (C.P. to move to Bloomington) WPEN Philadelphia, Pa. 1500 .1 -.25 

(C.P. 2.5 kw -day) WJBK Detroit, Mich. 1500 .1 (C.P. 920 kc., .25 kw.) 
WDBJ Roanoke, Va. 930 .5 (C.P..25 kw -day) WPFB Hattiesburg, Miss. 1370 .1 

(C.P. 1 kw.) WJBL Decatur, Ill. 1200 .1 WPG Atlantic City. N. J. 1100 5 
WDBO Orlando, Fla. 580 .25 WJBO Baton Rouge, La.(C.P.) 1420 .1 WPHR Petersburg, Va. 1200 .1 -.25 
WDEL Wilmington, Del. 1120 .25 -.5 WJBW New Orleans, La. 1200 .1 (C.P. 880 kc., .5 kw.) 
WDEV Waterbury, Vt. 550 .5 WJBY Gadsden, Ala. 1210 .1 WPRO Providence, R. I. 1210 .1 
WDGY Minneapolis, Minn. 1180 1 -2.5' WJDX Jackson, Miss. 1270 1 -2.5 WPTF Raleigh, N. C. 680 1 
WDNC Durham, N. C. 1500 .1 WJEJ Hagerstown, Md. 1210 .1 (C.P. 5 kw.) 
WDOD Chattanooga, Tenu. 1280 1 -2.5 WJEM Tupelo, Miss. (C.P.) 990 .5 WQAM Miami, Fla. 560 1 

WDRC Hartford, Conn. 1330 1 WJIM Lansing, Mich. 1210 .1 -.25 WQAN Scranton, Pa. 880 .25 
(C.P. 2.5 kw -day) WJJD Chicago, Ill. 1130 20 WQBC Vicksburg, Miss. 1360 .5 -1 

WDSU New Orleans, La. 1250 I WJMS Ironwood, Mich. 1420 .1 WQDM St. Albans, Vt. 1370 .1 
WDZ Tuscola, Ill. 1070 .1 WJR Detroit, Mich. 750 10 WQDX Thomasville, Ga. 1210 .1 
WEAF New York, N. Y. 660 50 WJSV Alexandria, Va. 1460 10 WRAK Williamsport, Pa. 1370 .1 
WEAN Providence, R. I. 780 .25 -.5 WJTL Oglethorpe Uni., Ga. 1370 .1 (C.P..25 kw -day) 
WEBC Superior, Wis. 1290 1 -2.5 WJW Akron, Ohio 1210 .1 WRAW Reading, Pa. 1310 .1 
WEBQ Harrisburg, Ill. 1210 .1 (C.P..25 kw -day) WRAX Philadelphia, Pa. 1020 .25 

(C.P..25 kw -day) WJZ New York, N. Y. 760 30 (C.P. 930 kc., .5 kw -day) 
WEBR Buffalo, N. Y. 1310 .1 -.25 WKAQ San Juan, Puerto Rico 1290 1 WRBL Columbus, Ga. 1200 .1 
WEDC Chicago, Ill. 1210 .1 WKAR East Lansing, Mich. 1090 1 WRBX Roanoke. Ga.' 1410 .25 -.5 
WEED Rocky Mount, N. C. 1420 .1 WKBB East Dubuque, Ill. 1500 .1 WRC Washington, D. C. 950 .5-1 
WEEI Boston, Mass. 590 1 WKBF Indianapolis, Ind. 1400 .5 WRDO Augusta, Maine 1370 .1 
WEED Reading, Penna. 830 1 (C.P. 1 kw -day) WRDW Augusta, Ga. 1500 .1 
WEHC Charlottesville, Va. 1420 .1 -.25 WKBH La Crosse, Wis. 1380 1 WREC Memphis, Tenn. 600 .5 -1 
WEHS Cicero, Ill. 1420 .1 WEBI Cicero, Ill. 1420 .1 WREN Lawrence, Kansas 1220 1 

WELL Battle Creek, Mich. 1420 .03 WKBN Youngstown, Ohio 570 .5 WRGA Rome, Ga. 1500 .1 
WENR Chicag), Il'. 870 50 WK BO Harrisburg, Pa. 1200 .1 WRJN Racine, Wis. 1370 .1 
WESG Elmira, N. Y. 1040 1 WKBV Richmond, Ind. 1500 .1 WROK Rockford, Ill. 1410 .5 
WEVD New York, N. Y. 1300 1 WKBW Buffalo, N. Y. - 1480 5 WROL Knoxville, Tenn. 1310 .1 
WEW St. Louis, Mo. 760 1 WKBZ Muskegon, Mich. 1500 .1 WRR Dallas, Texas 1280 .5 
WEXL Royal Oak, Mich. 1310 .05 WKEU La Grange, Ga. 1500 .1 WRUF Gainesville, Fla. 830 5 
WFAA Dallas, Texas 800 50 WKFI Greenville, Miss. 1210 .1 WRVA Richmond, Va. 1110 5 
WFAB New York, N. Y. 1300 1 WKJC Lancaster, Pa. 1200 .1 WSAI Cincinnati, Ohio 1330 1 -2.5 
WFAM South Bend, Ind. 1200 .1 (C.P..25 kw -day) WSAJ ' Grove City, Pa. 1310 .1 
WFAS White Plains, N. Y. 1210 .1 WKOK Sunbury, Pa. 1210 .1 WSAN Allentown, Pa. 1440 .25 
WFBC Greenville, S. C. 1300 1 WKRC Cincinnati, Ohio 550 .1 WSAR Fall River, Mass. 1450 .25 
WFBE Cincinnati, Ohio 1200 .1 -.25 (C.P. 2.5 kw -day) WSAZ Huntington, W. Va. 1190 1 

WFBG Altoona, Pa. 1310 .1 WKY Oklahoma City 900 1 WSB Atlanta, Ga. 740 50 
WFBL Syracuse, N. Y. 1360 1 -2.5 WKZO Kalamazoo, Mich. 590 1 WSBC Chicago, Ill. 1210 .1 
WFBM Indianapolis, Ind. 1230 1 WLAC Nashville, Tenn. 1470 5 WSBT South Bend, Ind. 1360 .5 
WFBR Baltimore, Md. 1270 .5 WLAP Lexington, Ky. 1420 .1 -.25 WSEN Columbus, Ohio 1210 .1 -1 
WFDF Flint, Mich. 1310 .1 WLB Minneapolis, Minn. 1250 1 WSFA Montgomery, Ala 1410 .5 
WFEA Manchester, N. H. 1340 .5 WLBC Muncie, Ind. 1310 .05 -.1 WSGN Birmingham, Ala. 1310 .1 

(C.P. 1 kw -clay) WLBF Kansas City, Kan. 1420 .1 (C.P..25 kw -day) 
WFI Philadelphia, Pa. 560 .5 - WLBL Stevens Point, Wis. 900 2.5 WSIX Springfield, Tenn. 1210 .1 

WFLA Clearwater, Fla. 620 .25 -.5 WLBW Erie, Pa. 1260 1 WSJS Winston-Salem, N. C. 1310 .1 
WGAL Lancaster, Pa. 1500 .1 WLBZ Bangor, Maine 620 .5 WSM Nashville, Tenn. 650 50 

(C.P..25 kw -day) (C.P. 1 kw -day) WSMB New Orleans, La. 1320 .5 
WGAR Cleveland, Ohio 1450 .5 -1 WLEU Erie, Pa. (C.P.) 1420 .1 -.25 WSMK Dayton, Ohio 1380 .2 
WGBB Freeport, N. Y. 1210 .1 WI,IH Lexington, Mass. 1370 .1 -.25 WSOC Charlotte, N. C. 1210 .I -.25 
WGBF Evansville, Ind. 630 - (C.P. to move to Lowell) WSPA. Spartanburg, S. C. 1420 .1 -.25 
WGBI Scranton, Pa. 880 .25 WLIT Philadelphia, Pa. 560 .5 (C.P. 1 kw., 920 kc.) 
WGCM Gulfport, Miss. 1210 .1 -.25 WLNH Laconia, N. H. (C.P.) 1310 .1 WSPD Toledo, Ohio 1340 1 

WGCP Newark, N. J. 1250 1 -2.5 WLS Chicago, Ill. 870 50 (C.P. 3.5 kw. day) 
WGES Chicago, Ill. 1360 .5 -1 WLTH Brooklyn, N. Y. 1400 .5 WSUI Iowa City, Iowa 880 .5 
WGH Newport News, Va. 1310 .1 WLVA Lynchburg, Va. 1200 .1 WSUN (See WFLA) 
WGL Ft. Wayne, Ind. 1370 .1 (C.P..25 kw -day) WSVS Buffalo, N. Y. 1370 .05 
WGLC Hudson Falls, N. Y. 1370 .1 WLW Cincinnati, Ohio 700 50 WSYB Rutland, Vt. 1500 .1 

WGN Chicago, Ill. 720 50 Special authorization to use 500 kw. WSYR Syracuse, N. Y. 570 .25 
WGNY Chester Twp., N. Y. 1210 .1 experimentally. WTAD Quincy, Ill. 1440 .5 
WGP Albany, Ga. 1420 .1 WLWL New York, N. Y. 1100 5 WTAG Worcester, Mass. 580 .5 
WGR Buffalo, N. Y. 550 1 WMAL Washington, D. C. 630 .25 -.5 WTAM Cleveland, Ohio 1070 50 
WGST Atlanta, Ga. 890 .5 -1 WMAQ Chicago, Ill. 670 5 WTAQ Eau Claire, Wis. 1330 1 

WGY Schenectady, N. Y. 790 50 (C.P. 50 kw.) WTAR Norfolk, Va. 780 .5 -1 
WHA Madison, Wis. 940 1 WMAS Springfield, Mass. 1420 .1 -.25 WTAW College Station, Texas 1120 .5 

(C.P. 2.5 kw -day) WMAZ Macon, Ga. 1180 .5 WTAX Springfield, Ill. 1210 .1 

WHAM Rochester, N. Y. 1150 50 (C.P. 1 kw.) (C.P. 1300 kc., .25 -1 kw.) 
WHAS Louisville, Ky. 820 50 WMBC Detroit, Mich. 1420 .1 -.25 WTBO Cumberland, Md. 800 .25 
WHAT Philadelphia, Pa. 1310 .1 WMBD Peoria, Ill. 1440 .5 -1 WTCN Minneapolis, Minn. 1250 1 

WHAZ Troy, New York 1300 .5 WMBF (See WIOD) WTFI Athens, Ga. 1450 .5 
WHB Kansas City, Mo. 860 .5 WMBG Richmond, Va. 1210 .1 WTIC Hartford, Conn. 1060 50 
WHBC Canton, Ohio 1200 .1 WMBH Joplin, Mo. 1420 .1 -.25 WTJS Jackson, Tenn. 1310 .1 -.25 
WHBD Mt. Orab, Ohio 1370 .1 WMBI Chicago, Ill. 1080 5 WTMJ Milwaukee, Wis. 620 1 -5 
WHBF Rock Island, Ill. 1210 .1 WMBO Auburn, N. Y. 1310 .1 WTNJ Trenton, N. J. 1280 .5 

(C.P..25 kw -day) WMBQ Brooklyn, N. Y. 1500 .1 WTOC Savannah, Ga. 1260 .5 
WHBI Newark, N. J. 1250 1 -2.5 WMBR Jacksonville, Fla. 1370 .1 (C.P. 1 kw.) 
WHBL Sheboygan, Wis. 1410 .5 WMC Memphis, Tenn. 780 .5-1 WTRC Elkhart, Ind. 1310 .05 -.1 
WHBQ Memphis, Tenn. 1370 .1 WMCA New York, N. Y. 570 .5 WVFW Brooklyn, N. Y. 1400 .5 
WHBU Anderson, Ind. 1210 .1 WMEX Chelsea, Mass. (C.P.) 1500 .1 -.25 W1V:\E Hammond, Ind. 1200 .1 

WHBY Green Bay, Wis. 
(C.P..25 kw -day) 

1200 .1 WMMN 
WMPC 
WMT 

Fairmont, W. Va. 890 
Lapeer, Mich. 1200 
Waterloo, Iowa 600 

.25 -.5 

.1 

.5 -1 ' 

WW1 
WWL 
WWNC 

Detroit, Mich. 
New Orleans, La. 
Asheville, N. C. 

920 
850 
570 

1 

10 
1 

WHDF Calumet, Mich. 1370 .1 -.25 WNAC Boston, Mass. 1230 1 WWRL Woodside, N. Y. 1500 .1 -.25 
WHDH Boston, Mass. 830 1 (C.P. 2.5 kw -day) WWSW Pittsburgh. Pa. 1500 .1 -.25 
WHDL Tupper Lake, N. Y. 1420 .1 WNAD Norman, Okla. 1010 1 WWVA Wheeling, W. Va. 1160 5 
WHEB Portsmouth, N. H. 740 .25 WNAX Yankton, S. Dak. 570 1 -2.5 WXYZ Detroit, Mich. 1240 1 
WHEC Rochester, N. Y. 1430 .5 -1 WNBF Binghamton, N. Y. 1500 .1 
WHEF Kosciusko, Miss. 1500 .1 -.25 WNBH New Bedford, Mass. 1310 .1 -.25 ' C.P. Construction Permit. Where two Powers WHFC Cicero, Ill. 1420 .1 WNBO Silverhaven, Pa. 1200 .1 are given, the first one is used at night, the second in WHIS Bluefield, W. Va. 1410 .25 WNBR Memphis, Tenn. 1430 .5 daytime 
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ONE DX'ER'S VERIFICATIONS 

The verifications shown here are only a part of those displayed on the 

walls of one fan's radio room -and cover reception of pro-grams from 
all corners of the globe 

ONE of the incidental pleasures of 
long- distance reception, on either 
short -wave or broadcast bands, is 

obtaining written verifications from the 
foreign stations. Many of these "veris" 
are elaborate, multi -colored documents 
and are well -worth framing; even the 
simpler and less pretentious ones make 
good exhibits when you have company 
and want to show off your standing as a 

DX fan of international accomplish- 
ments. 

Merely hearing a foreign station is 

only the first step in the process of get- 
ting a veri. You must appreciate the 
fact that writing to a foreign country 
is not like requesting a catalog from a 

nearby mail -order house. The first and 
most important rule is: WRITE 
PLAINLY! If at all possible, type- 
write your letter or have someone else 

do it for you. At most of the radio 
stations in Europe, Asia and South 
America there is someone with at least 
a book knowledge of English, but the 
undecipherable scrawl that most radio 
fans seem to have means nothing to 

them. You're lucky if they can make 
head or tail of a clearly typed report! 

Use plain white paper, and write on 

only one side of the sheet. Spell out 
the name of your town and state. To a 

person unfamiliar with domestic geogra- 
phy, N.Y., N.J., N.H. and N.M. all 

look somewhat alike. 
If you can find the full street and 

city ad dress of the foreign station in 

any of the published call lists, put it on 

your outgoing envelope. If you can't, 
the mere call letters or name of the 
station, the city and country are enough. 
Outside of the United States practi- 
cally all radio stations are government 
controlled, and the postal authorities 
know where to deliver anything marked 
"radio." Of course, put your own name 
and full address, including "U.S.A." 
after the state, on the outside of the 
envelope. 

A perfunctory report like "I heard 

RADIO NEWS FOR FEBRUARY, 1935 

Verifying 

DX 
RECEPTION 

A "verification" card or letter is- 

sued by broadcast and short -wave 

stations represents the most authen- 
tic proof of long- distance reception. 
This article suggests the best pro- 
cedure in applying for a "veri." 

your signals. Please send me a verifica- 
tion" is likely to bring back an equally 
meaningless acknowledgment (if any) 
that you won't even want to show to 
friends. Don't be afraid to go into de- 
tails; the foreign stations like it. At 
one time the French used to send short- 
wave listeners a five -page mimeographed 
questionnaire, in which they asked 
about everything except the condition 
of the DX -er's teeth. Give as much 
"dope" as you have time for on the fol- 
lowing topics: (1) Exact time of re- 
ception - specify Eastern, Central, 
Mountain or Pacific Time, or better 
still, Greenwich Time; (2) what you 
heard -names of selections or kind of 
music, exact time of announcements, 
talks, weather or news reports, etc.; (3) 
how long you listened to program; (4) 
comparative strength and clarity of 
signals, fading, extent of atmospherics, 
etc.; (5) weather conditions at the time 
-some listeners even give barometer 
readings; (6) type of receiving set - 
regenerative, t.r.f., or superhet; (7) 
length and direction of aerial; (8) en- 
tertainment value of program; (9) how 
signals compare generally with those of 
other stations in nearby countries. 

Giving the station an idea of signal 
strength is a problem, as there is no 
standard of comparison and even two 
persons listening to the same program 
from the same loud speaker often can- 
not agree on any numerical value in 

the "R" or "QSA" scales. In the writer's 
opinion, "QSA2" or "QSA4" convey 
little to a person 4000 miles away. A 

better picture of receiving conditions is 
given if you say something like "Music 
clearly audible throughout a three -room 
apartment," or "Signals heard fifty feet 
from loud speaker standing in open win- 
dow." The station engineers can then 
at least visualize your receiving condi- 
tions and get some real idea as to how 
the signals came through. Above all 
make your report truthful -don't ex- 
aggerate. 

Robert Hertzberg 

Information on point 9 is especially 
welcome to foreign stations, particu- 
larly the short -wavers. The politically 
embroiled countries of Europe are 
frankly out to develop world -wide audi- 
ences for their radio stations, as a 

means of putting over their own ideas 
and propaganda, and they are most 
anxious to learn how they are faring in 
the battle. If you send in regular re- 
ports, say at weekly or bi- weekly inter- 
vals, you are likely to be rewarded with 
beautiful photographs, engraved di- 
plomas and even special stamps. The 
writer knows of more than one phila- 
telist who took up DX reception be- 
cause of the valuable stamps the veris 
often bear! 

The fact that the French stations 
naturally answer your letters in French, 
the Germans in - German and the Ital- 
ians in Italian merely makes the veri- 
fications more interesting. You expected 
them to read your English; why 
shouldn't they expect you to read their 
languages? Fortunately, the Russians 
write in neatly typed English! It is 
surprisingly easy to guess at most of the 
contents of these letters, even if you've 
forgotten what little French, German 
or Spanish you did assimilate at high 
school. 

More and more the foreign stations 
are realizing the good -will value of a 
verification in the language of the per- 
son who sent in a report, and many veris 
do come through in English, even if the 
phrasing is ludicrous in places, and the 
genders are somewhat mixed. The ac- 
knowledgments from certain of the Cen- 
tral American stations in particular are 
actually scream provoking. But remem- 
ber the writers of these letters are often- 
times going to a great deal of trouble in 

trying to use English for your conveni- 
ence and benefit. 

No matter what else you put into 
your outgoing envelope, you must be 
sure to include return postage. Now 
for years (Continued on page 517) 
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PRAGUE I, CZECHOSLOVAKIA, 638 
This station at Liblice. with KFI going 
2 kc. above, was one of the large number 

this night's session 

BROADCAST band DX'ing is defi- 
nitely on the increase, due mainly 
to the sensitivity and selectivity 

of our modern receivers. West Coast, 
Mexican and Canadian stations, unless 
of very low power, are only back yard 
catches to the real DX'er. As many or 
probably more stations and countries 
can be logged on long waves as on the 
short wave bands, in any given length 
of time. Of course, when short wave 
fans listen for the Australian and Asiatic 
stations, they must be up before sun- 
rise, so it is with long waves. 

In the words of a famous son of New 
York, "Let's look at the record." The "rec - 
ord" in this instance is a little black log 
book kept on my receiver. Let's examine 
it closely and see just what can be heard 
on the regular broadcast band between 
540 and 1500 kc. with say six hours' 
tuning. We have been taken on trips 
around the world by short -wave writers, 
suppose I point out just how easy this 
can be accomplished on long waves. To 
the average listener, reception from 
Europe must be had from the English 
or German short -wave stations. We do 
this on the regular broadcast band with 
as much ease and get far less fading and 
hear many times the number of stations 
than you can on short waves. 

A typical example of what can be 
heard in the early evenings is shown 
under the date of Saturday, November 
17th. I started tuning at 4:20 p.m., 
E.S.T. The first station 
logged was at 4:22 on 977 
kc., West Regional in Car- 
diff, Wales. An opera was 
being relayed from London. 
Perfect loudspeaker recep- 
tion was had until 6 p.m., 
when news bulletins were 
given, to be followed at 
6:15 by a dance band from 
the Mayfair. Between se- 
lections, starting at 4:30 
p.m., I tuned for others, 
and on 804 kc. the Scottish 
Regional station was heard 
with the same program. 
Going to 959 kc., Poste Pa- 
risien was giving news in 
French, followed by a con- 
cert orchestra. Then at 

KC., 120 KW. 
full blast only 

tuned in during 
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SUNSET TO SUNRISE 
with 

FOREIGN DX 
This story of one night's DX re- 
ception contains much informa- 
tion of use to those who want to 
take a shot at foreign stations on 

the regular broadcast band 

R. H. Tomlinson 
Part One 

5:30 p.m., 575 kc. produced Stuttgart, 
Germany, with a band concert from the 
open court of the Broadcasting House, 
Berlin. Hamburg on 904 kc. is next 
tuned in at 6:10 p.m., with operatic 
selections. The next frequency was 950, 
where Breslau, Germany, was giving 
WRC a battle and, to our surprise, 
pushed him right out of the picture. One 
more Frenchman is needed, so to 913 
kc. now, where Toulouse is holding sway 
with a Frenchman talking. What about 
Italy? Tuning to 1140 kc., I1TO, 
Turin, is heard, with a lady talking. By 
7 p.m. our locals were too much, so I 
hit for the South Americans. YV1RC, 
Caracas, on 960 kc., is our first. First 
a guitar selection and then the an- 
nouncer plugs away at some tobacco ad. 
At 7:30 p.m., LS2 in Buenos Aires is 
pounding in on 1190 kc., with an or- 
chestra. Two tangos and a waltz, and 
we waltz away, looking for more. 630 
kc. produces a Spanish gentleman, which 
turns out to be LS3, also in Buenos 
Aires. Crossing over WENR at 7:45, 
we hear more Spanish in the back- 
ground. During a lull in a sketch on 
WENR, this is identified as LR6. Heavy 
static is present by now. Sum total to 

MUNICH, GERMANY 
740 KC., 100 KW. 

A scene during a broadcast from the 
outdoor studio in the oßen court of 

Broadcast House 

this time is 9 Europeans and 4 South 
Americans -not bad for one evening's 
tuning. 

Can Europe be tuned in each eve- 
ning? Sunday, November 18th, the 
West Regional transmitter was again 
tuned in at 4:30 p.m., with the Wireless 
Military Band. The Scottish Regional 
station was also logged. We hated to 
leave West Regional, so listened until 
sign -off at 5:45, when they played "God 
Save the King." The signal strength 
from this station both evenings was ex- 
cellent on loudspeaker, with no fading. 

Most of the European stations are 
heard after midnight. Accordingly mid- 
night Sunday finds me again at the set. 
It is now 5 a.m. in England and the 
European stations are just starting their 
day's transmissions. My first station is 
Hamburg on 904 kc. at 12:15 a.m., with 
morning exercises. Next, tuning to 638 
kc., 2 kc. away from KFI, Prague is 
pounding in, also with a gym class, fol- 
lowed by recordings. I log these two 
until 12:45, then skip up to 546 kc. 
Budapest is just coming on with a lady 
announcing and giving exercises also. I 
now go down the dial to 785 kc. and 
find Leipzig holding sway with band 
music, with only slight interference from 
KGO. I alternate between these four, 
getting enough from each for a report. 
1 a.m. announces itself with 658 kc. 
producing Cologne, Germany, with Co- 
logne at excellent volume, giving news 

items in German and fol- 
lowing an orchestral con- 
cert. Going to 740 kc. at 
1:10, I find Munich even 
better than Cologne, carry- 
ing the same program as 
Leipzig. 1:20 finds the dial 
set at 950 kc., where Bres- 
lau, another German, is 
pounding in with an or- 
chestra. Interference here 
from WRC testing, so I 
turn to 841 kc., where Ber- 
lin has a lady giving cook- 
ing lessons! I alternate be- 
tween these four until 1:35 
and then find Rome on 714 
with our lady friend an- 
nouncing. WGN is giving 
(Continued on page 524) 

www.americanradiohistory.com

www.americanradiohistory.com


478 

THE "HAM" SHACK 
CQ CQ CQ 

ONE of the greatest problems the 
amateur has is the erection of an 

antenna. Too often the importance of 
the radiating system is neglected. Re- 
gardless of the amount of power used, 
the antenna should be carefully designed 
and erected. Stopping to reflect for a 
minute, it will be found that it is the 
station with the carefully constructed 
antenna system, regardless of power, 
that does the best DX and puts in the 
strongest signal. 

BASICALLY, the ideal antenna is one 
which is either half wavelength or 
full wavelength long and about quar- 

ter wavelength above ground. In this era 
of small backyards these ideal specifications 
seldom are attainable, particularly on the 
lower- frequency amateur bands. On the 
7000- and 14,000 -kilocycle bands such an 
antenna is not difficult to put up. On the 
latter two frequencies a quarter wavelength 
is only thirty -three and fifteen feet, re- 
spectively. Frequently an antenna strung 
in a large attic will give surprisingly good 
results on these bands. But, on the popu- 
lar bands of 3500 and 1750 kilocycles, the 
stringing of an antenna quarter wavelength 
above ground becomes more difficult. On 
3500 kilocycles, the ideal height is roughly 
about 65 feet, and on 1750 kc. it amounts 
to the almost impossible figure of 132 feet. 

If operation is to be done on the two 

higher- frequency bands, every effort should 
be made to have an antenna of ideal 
height. If the lower- frequency channels 
are chosen for operation, the antenna 
should be erected as high as possible. These 
figures are, of course, for the so- called 
Hertz -type antenna. In the case of the 
Marconi type, where it is necessary to use 
either a ground or a counterpoise, a por- 
tion of the aerial runs through a coupling 
device to the ground. This reduces the 
electrical height; it is impossible to erect 
a Marconi antenna more than an average 
height between ground and the highest 
point of the antenna. Therefore, the ideal 
Marconi antenna would be one that is 
strung vertically. 

Many amateurs have asked what method 
is the best for coupling the transmitter to 
the antenna: voltage feed or current feed; 
also, if it is more desirable to use either a 
doublet or a single -wire feeder. The an- 
swer is: one is as good as the other. The 

TABLE i 
BAND FEEDER LENGTHS IN FEET 

120 90 60 45 30 15 

1,150 Kc. SERIES PAR. SERIES (NOT RECOMMENDED) 

3,500 " PAR. SERIES SERIES PAR (NOT RECOMMENDED) 

1,000 " PAR. SERIES PAR. SERIES SERIES PAR. 

14,000 ' PAR. PAR. PAR. PAR. PAR. SERIES 

METHODS FOR CONNECTING VARIOUS TYPES OF ANTENNAS 
FOR USE UNDER A VARIETY OF CONDITIONS 

1/2 A 1/2A 1/2 A 

'/a A 

TO TRANSMITTER 

FEEDERS SPACED 
5" TO 10' - 

_ ---FEEDERS 

SINGLE WIRE SERIES TUNED 
VOLTAGE FED HERTZ VOLTAGE FED "ZEPP" 

U4 A '/4 A 4/4 A 

I 

{/4 A 

SERIES TUNED PARALLEL TUNED 
CURRENT FED ANTENNA CURRENT FED ANTENNA 

PARALLEL TUNED 
VOLTAGE FED 'ZEPP" 

i U4 A OVERALL 

( FROM GROUND TO 
EXTREME END) 

MARCONI ANTENNA' 
FOR USING GROUND 

RADIO NEWS FOR FEBRUARY, 1935 

MEET MRS. W9DXX 
This is the "Ham" shack of Alice R. 
Bourke, of Chicago, Illinois, owner and 
operator of amateur radio station 
W9DXX. She is the first "YL" to be 
inducted into the honorable order of 
Short Wave Pioneers. Notice the QSL 
cards she has received from other ama- 

teurs all over the world. 

one to use is the one that is most adapt- 
able to a particular location. If it is more 
convenient to feed the middle of the an- 
tenna because the "shack" is situated at the 
middle of the "location," by all means use 
that method. If feeding at the end is more 
feasible, use that arrangement, and if one 
wants to use a single -wire feeder because 
of the appearance, that is the one to select. 
The point is that any of the accepted sys- 
tems (when properly constructed) will give 
about the same results. However, for the 
"ham" who lives in an apartment, the 
single -wire, voltage- feeding arrangement is 
ideal. It permits erecting the antenna with- 
out regard to the feeder length. The feeder 
may be from twenty to 200 feet from the 
radiator. 

There are, however, a few points to bear 
in mind. For instance, the length of the 
wire, for either the current -fed or the 
doublet, is not critical. Any length in the 
vicinity of half wavelength will be flexible 
and will give good efficiency on any part 
of the band it is designed to operate, or 
the "harmonic bands." However, in the 
construction of this type antenna, the feed- 
ers should be cut to a quarter wavelength 
or any multiple thereof. That is, 15 feet, 
30, 45, 60 or 120 feet, and so on. The 
most desirable feeder length is quarter 
wavelength for the highest band on which 
the transmitter is to operate. If multi -band 
operation is contemplated, both series and 
parallel tuning feeders should be provided. 
Series tuning should be used whenever pos- 
sible. The feeders may be doubled back 
in order to gain the correct length, if 
necessary, and if this arrangement is not 
feasible, the Collins or "pi" network (which 
was discussed in this department in the 
October issue) should be employed. The 
tuning methods for different lengths of 
antennas, where multi -wire feeders are em- 

(Continued on page 498) 
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THE NEW I.F. UNIT 
Figure 1. Coupling between LI and 
L2 is varied by pushing in rod "R." 
The rods on two or more transform- 
ers may be ganged for control from 
the panel, providing the exact combi- 
nation of fidelity and selectivity de- 
sired under any receiving conditions 

INTERMEDIATE - FREQUENCY 
transformers have gone through a 
surprising evolution since the first 

introduction of superheterodyne re- 
ceivers. Only a few years ago, i.f. 
transformers presented much the same 
appearance as audio -frequency trans- 
formers. Experimenters of those days 
will remember these iron -core trans- 
formers well. With the introduction of 
screen -grid tubes, the swing was toward 
air -core transformers. The earliest of 
these were more or less tuned to a 
certain frequency by their own charac- 
teristics. Later one or both 
windings were tuned by adjust- 
able mica- dielectric condensers. 
This type of i.f. transformer was 
standard for some years, then in 
1933 the accurate maintenance 
of tuning was obtained by re- 
placing these mica condensers 
with air -dielectric condensers. 
These improved transformers 
were made available to the ex- 
perimenter and set builder by 
the National Company and the 
Hammarlund Company, and were 
welcomed with open arms be- 
cause they made alignment easier 
and were far more stable be- 
cause they were less affected by 
changes in humidity and tem- 
perature, vibration, etc. 

The modern trend toward 
high -fidelity receiver circuits has 
brought about another distinct 
advance. Heretofore the trend 
has been more and more toward 
high gain and high selectivity. 
The latter is a feature, however, 
not compatible with the practi- 
cal attainment of high- fidelity 
reproduction because, with the 
large number of tuned circuits 

Fidelity and Selectivity with 

VARIABLE 
I. F. COUPLING 
The growing demand for high -fidelity receivers 
has been difficult to satisfy without sacrificing 
selectivity. Now both are obtainable through 
the use of newly developed i.f. transformers 

A. A. Webster 

employed in modern multi -stage super - 
heterodynes, side band cutting has been 
present to a rather marked degree. 

While high -fidelity is in greater de- 
mand by the listening public, good se- 
lectivity is likewise demanded and these 
conflicting demands have provided many 
a headache for the design engineer. 
Various solutions or partial solutions 
have been worked out, but most of 
them to date have left something to 
be desired. The i.f. transformers de- 
scribed here, however, seem to have 
solved the problem in a manner which 
is not only effective, but highly prac- 
tical. 

SELECTIVITY 
CHARACTERISTICS 

Figure 2. These curves of a single 
transformer were plotted from actual 
measurements made at six different 
coupling adjustments. Anything from 
extreme selectivity (Curve "A ") to 
wide -band high fidelity (Curve "C ") 
is obtainable at will from this new 

i.f. system 

Figure 1 shows a new transformer 
which was developed by the Hammar- 
lund engineers and is now available to 
the public and to manufacturers. For 
the purposes of photography, half of the 
shield can has been cut away to disclose 
the assembly. Basically the transformer 
consists of pie -wound primary and sec- 
ondary coils, each tuned with 100 mmf. 
air -dielectric condensers. The real fea- 
ture of the transformer is the variable 
coupling provided between the coils. By 
means of a brass rod, which extends 
through the bottom of the transformer, 
the spacing between the primary and 
secondary can be changed from less 
than % inch to approximately 1 inch. 
With the spacing adjusted to this latter 
extreme, a high degree of selectivity is 
possible, whereas with the coils adjusted 
for maximum coupling the selectivity 
curve is broadened out to a point which 
eliminates side -band cutting and pro- 
vides excellent fidelity. Thus the oper- 
ator of a receiver which employs these 
transformers in the i.f. amplifier can, by 
means of a knob on the front panel, ad- 

just the degree of selectivity 
and fidelity to suit his require- 
ments and particular conditions 
under which he is operating. The 
logical way of accomplishing 
this result in designing a receiver 
is to provide gang control of 
these coupling adjustments. 

Figure 2 shows the selectivity 
characteristic of one of these 
transformers for different ad- 
justments of the coupling. 
Curve A was made with the coils 
spaced 1% inches apart, curve F 
with the coils 7/16 inch apart, 
and curves B, C, D, and E show 
the selectivity at various adjust- 
ments between these two ex- 
tremes. In studying these curves, 
it should be borne in mind that 
they represent measurements on 
a single transformer. Normally, 
two, three, or four of these 
transformers would be used on 
an i.f. amplifier and the over -all 
selectivity of such an amplifier 
would, of course, be far greater 
than that indicated in the curves 
of Figure 2. 

No attempt is made on this 
figure (Continued on page 520) 
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Frank Discussion of 

OHMMETER DLSICN 
In this, the second, installment the author gives 
exhaustive data on home -made ohmmeters, with 

suggestions on how to minimize errors 

Alfred R. Gray 
Part Two 

THE chart in Figure 2 is a table 

1 of values for the construction of 
ohmmeters with various ranges 

from .1 ohm to 50 megohms, using 
meters usually found on the experi- 
menter's bench. They are listed by 
center scale reading, instead of 
range; because the portion of the 
scale, where accurate readings may 
be obtained, of any ohmmeter. is 
from about .3 to 3 times the cen- 
ter -scale reading, as pointed out 
above. The useful portion is from 
about 1 to 10 times the center -scale 
reading where additional inaccuracy 
of about 4 per cent will be intro- 
duced, due to error in adjusting the 
pointer to the ends of the scale, 
and errors in reading. The portion 
that may be used for approximate 
indications, from about .02 to 50 
times the center scale reading, 
where additional error of about 
24 per cent will be introduced, the 
increase in error being caused by 
the decrease in the size of the di- 
visions, and the decrease in the 
distance to the ends of the scale. 
Obviously an ohmmeter is almost 
useless beyond these limits, unless 
a laboratory type meter with a long 
scale is used, and then very little 
can be gained, compared to the in- 
creased accuracy made possible by 
the incorporation of additional 
ranges. 

It can be seen from the above, 
that a manufacturer conveys little 
information when he states that his 
ohmmeter has a range of 0- 500,000 
ohms, for example; as the center scale 
reading might be anything from 5,000 to 
20,000 ohms, with almost any accur- 
acy from 6% to 30% or worse. When 
we say, "This is a 1,000 ohm -per -volt 
meter, reading 0 -100 volts d.c. 2 % ", 
we know quite definitely what to ex- 
pect from it. Had we known that the 
movement only was accurate to 2 %, 
but knew nothing about the resistor, we 
would know very little. In order to 
make ohmmeter designations definite, 
and eliminate the present ohmmeter con- 
fusion, the author suggests that a repre- 
sentative ohmmeter range be listed as: 

1,000 -10,000 (3,5000) ohms 8% 
3,500 ohms being some value within 
10% of center scale and 8% being the 
greatest calculated circuit error (in- 
cluding resistor tolerances) between 
1,000 and 10,000 ohms (which in this 
case is approximately .3 to 3 times center 
scale), plus the meter and reading errors 
(about 5% for a 2% meter accuracy). 

Returning to Figure 2, values are 
given for ranges in decimal steps. This 
allows the experimenter to choose 
ranges most suitable for his work. For 
each range, values are given for three 
or more popular meters. In the E 
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erance (given at the top of the column) 
should be specified. RVA is a rheostat, 
and may be any resistance between the 
values shown. If a rheostat near the 
low limit is selected, adjustment will be 
provided down to 1.2 volts per cell. If 
a rheostat 'near the high limit is 
selected adjustment will be provided 
down to 1.13 volts per cell. A rheostat 
should be used that has a large number 
of turns, in order to provide a fine ad- 
justment. The Yaxley air -cooled rheo- 
stat is very satisfactory, and most of 
the values in the table, may be found 
among their stock items as shown in 
Figure 4. 

On the low ranges Note 1, (Figure 2,) 
should be carefully followed, and the 
switch in Figure 1 (D) should be of very 
low contact resistance. On the 1 ohm 
and 0.1 ohm ranges, the switch should 
be rated 5 amperes and 30 amperes or 
more respectively. All joints should be 

securely soldered, where possible, 
and test leads should be fastened 
to heavy terminals. Eby "Com- 
mander" binding posts are satis- 
factory. Weston test leads are sat- 
isfactory, except on the lowest 
ranges, where new, larger leads 
must be added, in accordance with 
Note 1, Figure 2. 

The errors listed in Figure 2 are 
¡ the maximum possible errors, pro- 

viding instructions are followed. 
According to the theory of probd- 

i bilities, however, the errors will be 
i between zero and half the value 

listed, 70 per cent of the time, and 
less than two -thirds the value 
listed, 90 per cent of the time.. 

Figure 3 is a scale which has 
had all the sources of error mini- 
mized, and which will fit the meters 
listed in the table. This may be 
fastened to the scale as follows: 
Remove the scale carefully, so as 
not to bend the pointer. Do not 
leave the meter without the protec- 
tion of the glass. Give the back of 
the metal scale a thin coat of shel- 
lac and allow it to dry over night. 
Cut out the paper scale through 
the center of the proper outline, 
and place it scale side down on 

a clean blotter which is laying down 
on a flat surface. Place the metal scale 
on the paper scale with the shellac side 
down. Heat a (Continued on page 520) 
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FIGURE 3. CALIBRATED METER SCALE. 
This scale is correct size to fit standard meters. 
For Jewell type 88, cut on dotted line; for Weston 
type 301 cut on solid line; and for Jewell type 54 
cut on dot -dash line. Duplicates of this scale, 
printed on strong paper, may be obtained by 
sending ten cents to RADIO NEWS Blueprint De- 
partment, 461 Eighth Avenue, New York City 

column, reference is made to several 
notes. These notes should be followed 
because accuracy of measurement on 
some ranges is effected by the internal 
resistance of the battery, and the re- 
sistors in the table have been corrected 
for the batteries specified in the notes, 
RFA, RVA, etc., at the heads of the 
columns, refer to the corresponding let- 
ters in the proper diagram of Figure 1. 

The values given for RMA, in the up- 
per half of the column, include the 
meter resistance; so the meter resis- 
tance, at room temperature must be 
known, or the total resistance (meter 
and resistor in series) must be adjusted 
to the value shown. If any reader has 
difficulty in getting this work done, an 
inquiry addressed to the author. in 
care of RADIO NEWS, will bring infor- 
mation as to where the job can be done 
at a very reasonable price. 

Other resistors in the table are stand- 
ard stock items of the Precision Resis- 
tor Co. In ordering these resistors, 
both the resistance value and the tol- 

VALUES OF R.,, 
IN FÚ5..2 - - 

CATALOG No. AND RATING OF 
VAXLEY AIR-COOLED RHEOSTAT 

1 OHM.... ._ 102K (2 OHMS) WITH 2OHM 5,6 
FIXED RESISTOR IN PARALLEL 

10 OHMS 

loo .-_ 
1000 

110K ( 10 OHMS ) 

199P ( loo 
1000e (10oo " ) 

3.5.6.2 OHMS 106K ( 6 ) 

2.6-4.65 ...103K ( 3 " ) 

2.5.4.4 .._..103K ( 3 ) 

7.5-15.0 ...110K ( fO ) 

10.4 18.4 ..._115 K ( 15 " ) 

12.4 21.4 420K ( 20 " ) 

25 - 44 40K ( 40 " ) 

29 -52 140K ( 40 ) 

35 -62 150P ( 50 ) 

75-150 499 P ( 100 " ) 

404 - 184 _..200P (200 OHMS) WITH 500 OHM S9ó 
FIXED RESISTOR IN PARALLEL 

121 - 215 .-...200P ( 200 OHMS ) 

200 - 350 _...200 P ( 200 ) 

FIG.4 
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0.1 1.15 ,,/ 0.03-0.3 
t6.2y SEE NOTEI 

0.01- 1 - 

*-10 y 
0.002-5 
t24.8 / WESTON MODEL 301 OR 

JEWELL PATTERN 540R88 1 
-1.5 - 

NOTE2 ?48 
i 

±10/ 
43.24 
-R M 0.1002 

II n II WE S TON MODE L 301 
ONLY LS i, 2883 

-RM 0.1003 
II II II II Il D 2 II II ,, 21.62 

-R 0.1005 
1 

-. ±6.2ySEENOTEI 
0.3-3 0.1-10 

±10di 
0.02-SO 
t29.8y WESTON MODEL 301 OR 

dEWELLPATTERN540R88 1 
1.5 

NOTE325.0 
10 

*-10y 
43.24 
-RM 1.024 

II Ir II II WESTONON MODEL 301 i 5 II II ir II 28.83 
-RM 

1.036 

II II II u U II 2 u u u u 21.62 -RM 1.049 
10 u 3-30 1-100 ±10 0.2-500 

±24.8°f, 
WESTON MODEL 301 OR 
dEWELI PATTERN 540R88 1 

1.5 
-NOTE4 254 100 

10/ 
43.24 
-RM t6,2J 13.01 

° ° " II 1.5 n 3 NOTES 251 II 57.65 
-RM 12.10 

lI u 0 u II 2 n q u 
II 

43.24 
- R n 13.01 

n u u u u 3 II II u u 28.83 
-RM 15.31 

11 II 11 11 II II 5 II II . II II 17.30 
-RM 23.75 

II II II II 11 II 10 n 
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SERVICE INSTRUMENTS_No. 

eil 100 22, 000 kc. 

UNTIL recently, the majority of 
good signal generators designed 
for radio service work have 

been battery- operated. Such instru- 
ments must of necessity use fragile, fila- 

ment -type tubes and require frequent 
battery replacement to hold calibration. 
As a, result, there has been an insistent 
demand for a good line- operated device 
of this type, sufficiently rugged in de- 
sign to withstand the hard usage to 
which a service instrument is subjected, 
yet capable of maintaining calibration 
over the extreme ranges of line voltage 
variation likely to be encountered. 

The popularity of the all -wave re- 
ceiver, with low image- frequency selec- 
tivity on the short -wave bands, makes 
it necessary that the instrument cover all 

bands on fundamental frequencies. 'In- 
creased efficiency of modern a.v.c. cir- 
cuits requires a high degree of attenua- 

4 

SIGNAL 
GENERATOR 

This service unit, which can be read- 

ily built by the serviceman, provides: 
variable modulation percentage, vari- 

able tone, output attenuation, handy 

carrying size, a.c. -d.c. line operation, 

and extreme stability in operation 

John H. Potts 

tion control of the signal generator 
output. Some methods of aligning sets 
require an unmodulated signal which is 

likewise valuable for many tests of com- 
ponent parts. 

In the apparatus to be described, an 

electron -coupled, high -C circuit of ex- 

traordinary stability maintains calibra- 
tion exact to within 1/20 of 1 percent 
on either a.c. or d.c. over a line voltage 
variation of more than 20 volts. The 
percentage modulation may be varied 
from 0 to approximately 100 percent. 
The modulation frequency may also be 
varied over a portion of the audio range 
and, if desired, an external beat -fre- 
quency oscillator may be used for mod- 
ulation in testing high -fidelity receivers. 
The attenuator,%usually the weak spot 
of a.c: d.c. signal generators, is an origi- 
nal design which, while simple and in- 

expensive, provides exceptionally effec- 

tive attenuation at even the highest 
frequencies. The range of the instru- 
ment extends from below 100 kc. to 
above 22,000 kc. with adequate overlap 
between bands. A pilot light provides 
brilliant illumination of the dial calibra- 
tions, reducing eye- strain and giving an 
instant indication of filament circuit con- 
tinuity. The National vernier dial oper- 
ates without backlash and is provided 
with a convenient means of regulating 
the vernier ratio. The metal case, man- 
ufactured especially for this instrument 
by the National Company, is finished in 
durable crackle enamel. All joints are 
welded, providing a highly effective 
shield. The metal handle is manifestly 
an improvement over the usual leather 
strap. The case, exclusive of the handle, 
measures but 83/4 by 7 by 4 inches, 
making the instrument probably the 
most compact of equivalent perform- 

BASIC AND FINAL CIRCUITS 

The fundamental circuit employed to study the practical possibilities of the 647 tube for use as a combination r.f. oscillator 

and audio modulator; and of a special type miniature neon lamp as a stable audio- frequency oscillator. Both proved 

highly successful in these applications, and were therefore adopted for use in the final circuit as shown in Figure 2 
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ance, offered to date for experimenters. 
Over a year ago the technical staff of 

RADIO NEWS started an experimental in- 
vestigation of the 6A7 to determine its 
suitability for modulated oscillator use 
in conjunction with a neon tube to sup- 
ply the modulation voltage. The origi- 
nal circuit is shown in Figure 1. 

Fundamentally, this circuit shows an 
a.c. -d.c., line- operated, modulated oscil- 
lator, a 6A7 pentagrid converter being 
used in an electron -coupled converter 
circuit. but with the modulation voltage 
applied to the usual signal control grid, 
a special neon tube acting as audio os- 
cillator, variation of audio voltage ap- 
plied to the control grid of the 6A7 pro- 
duces a corresponding variation in the 
modulation percentage. Variation of the 
voltage and constants of the neon cir- 
cuit produce a change in the audio fre- 
quency. A 25Z5 rectifier in a conven- 
tional half -wave filter circuit supplies 
good voltage regulation of the B power 
and reduces the amount of heat to be 
dissipated in the power cord series resis- 
tance, which would be appreciably in- 
creased if the usual 6.3 -volt rectifier 
were used. 

With the soundness of the fundamen- 
tal idea demonstrated, the task of de- 
veloping this circuit and adapting it to 
a thoroughly practical, compact, inex- 
pensive signal generator suitable for ser- 
vice work was assigned to the writer. 
The use of special parts has been 
avoided and constructional details have 
been made as simple as possible. In 
the actual wiring, care must be taken 
to follow directions in the placing of 
some of the connections and apparatus, 
but there are no serious constructional 
difficulties. 

A number of modifications of the ex- 
perimental circuit were made. The re- 
vised circuit, with changes incorporated, 
is shown in Figure 2. This may seem 
rather complicated at first glance, but 
is really simple. Let us consider the 
6A7 as a composite of two tubes, a 
triode r.f. oscillator and a four -element 
a.f. amplifier, as employed in this cir- 
cuit. These are shown in Figures 3A 
and 3B. The oscillator circuit will be 
at once recognized as the reliable tickler 
feed -back circuit, with G1, the grid near- 
est the cathode, acting as control grid, 
and G2, immediately adjacent, serving 
as anode grid, or plate. In Figure 3B, 
the output voltage of the choke and 
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The RADIO NEWS Service Instruments 
THE signal generator described here is the fourth instrument designed by 

the author, in collaboration with the RADIO NEWS Laboratory, and described 
for the benefit of servicemen who prefer to construct their own equipment. 
For those who may have missed the earlier articles, they were: A Portable 
Tube Checker, July, 1934; Universal Multimeter, August and September, 1934; 
All -Method Analyzer, October, 1934. Following completion of the series on 
portable equipment a number of shop or laboratory instruments will be 
developed so that this series of articles will, upon conclusion, provide compre- 
hensive construction data on every type of instrument required in a modern 
radio service business. 

condenser filter circuit of the 25Z5 is 
applied to the resistance -capacity filter 
composed of R6 -C4 and R5 -C3, which 
smooths out the residual hum of the 
half -wave rectifier, thence to the audio - 
frequency control circuit composed of 
R2, R1 and Cl. Variation of R2 
changes the voltage applied to the neon 
tube and also the time constant of the 
resistance -capacity circuit, thus varying 
the oscillation period of the neon tube. 
The resulting a.f. voltage is applied 
across R3, d.c. being blocked from the 
grid by C6. With the slider at point A, 
no audio voltage is impressed on G4, 
and none appears in the plate circuit. 
With the slider at point B, the voltage 
applied to G4 is a maximum, limited by 
R4 and the input resistance of the tube. 
Combining electronically with the r.f. 
voltage developed in the circuit of 3A, 
variable modulation percentage is se- 
cured without loading the r.f. oscillator 
directly. 

R4, in series with the control grid, 
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G4, serves to counteract many unde- 
sirable effects in oscillation over the 
high- frequency bands and to facilitate 
operation with such a high tuning ratio, 
in the megacycle ranges. R4 also serves 
to minimize any slight frequency shift 
resulting from applying too high volt- 
age to G4. If it is desired to go above 
22 megacycles, G2, G3 and G5 may be 
paralleled, affording higher feed -back 
voltage with less tickler, and thereby 
enabling the tube to operate at higher 
frequencies. Since this would involve 
the construction of an additional coil 
and a different method of attenuation, 
this system was not used in this design. 

The attenuator circuit is shown in 
Figure 4. The output of the 6A7 is fed 
through the condenser, Cll, and the 
shielded lead to the moving arm of the 
100 -ohm potentiometer, R11. The 
shielding over the lead is insulated 
from the signal generator case. A single 
point r.f. ground is established at the 
output terminal, J2, likewise insulated 
from the case, to which the lead shield- 
ing and line filter shield are connected. 
The lead from point b of the potentiom- 
eter to J2 is very short, likewise all 
leads from the line filter by -pass con- 
densers and (Continued on page 522) 
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Variable Resistors for 

SENSITIVITY 
and 

VOLUME CONTROL 
No matter how simple the customary resistance 
controls may look, it requires extensive re- 
search and thought for most effective appli- 
cation. The author gives valuable pointers 

concerning their use 

L. A. de Rosa 

AN inhabitant of one of New York's 
apartment houses once defined a 

volume control as "a knob on my radio 
receiver which enables me to hear my 
set when the 223 other radio receivers 
in the building are going." That, indeed, 
is a sufficient description for the layman, 
but to the perturbed amateur seeking 
vainly to select a type to serve his par- 
ticular need -well, the description is a 
bit vague. This article will explain which 
types of controls are best suited for atten- 
uating the signal at different points in 
the circuit, and what resistance distribu- 
tion and overall values are most desirable. 

IN receivers using a manual sensi- 
tivity control, the signal attenua- 
tion is usually accomplished by one 

(and sometimes two) circuit arrange- 
ments as shown in the accompanying 
group of schematic diagrams No mat- 
ter which method is used, several con- 
siderations are involved. First, the con- 
trol must be capable of reducing the 
signal output on the most powerful 
local station to an almost inaudible 
level. This requires that the control, if 
used as a potentiometer, (Circuits 1, 4, 

5, etc.), or a shunting resistance (Cir- 
cuits 2, 3, 10 etc.) have a completely 
"off" position, that is, with the slider 

set at zero, no "pickoff" resistance. 
If the control is used as a series 

variable resistance (varying the tube 
constants, as in circuits 8 and 9, the 
overall value of resistance must be 
enough to reduce the mutual conduc- 
tance of the tube sufficiently to lower 
the amplification to a desired value. 
This can be done by increasing the 
negative grid bias (Circuit 8), decreas- 
ing the screen grid voltage (Circuit 15), 
decreasing the plate voltage (Circuit 9), 
or decreasing the filament voltage (Cir- 
cuit 14). Frequently, in receivers hav- 
ing a high sensitivity, and not em- 
ploying variable mu tubes, it is found 
necessary to use a compound -control. 

This is necessary because for ordinary 
screen -grid tubes the mutual conductance - 
grid bias, or mutual conductance- screen 
voltage curves have a sharp cut -off for 
low values of mutual conductance. Since 
for power locals, in securing the huge 
attenuation necessary (which is a maxi- 
mum near this sharp cut -off point), dis- 
tortion is introduced. The effect is to 
allow the peaks of the modulated wave 
to burst through relatively unattenuated 
while the troughs of modulation are 
greatly attenuated. 
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CORRECT "TAPER" TYPES 
At the left are shown 24 funda- 
mental resistance -control circuits, 
while below are the types of ta- 
pers recommended for use in these 
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PUZZLING PROBLEM SOLVED 

The correct value to be used for re- 
sistance controls has always puzzled 
experimenters, and this article throws 

light on the subject 

Compound controls consist of a unit 
to vary the mutual conductance of the 
r.f. tubes and a unit (usually on the 
same shaft) to reduce the antenna in- 
put for powerful local signals. These 
types are generally most satisfactory. 

A primary consideration in select- 
ing the control position is that at no 
volume level must the input to any r.f. 
or detector tube be great enough to 
overload it, and thus introduce distor- 
tion. Another consideration is that the 
selectivity and overall fidelity must be 
affected as little as possible. Generally, 
controls that attenuate the r.f. input 
affect either the selectivity by damping 
the tuned circuit, or the tuning by vary- 
ing either the capacitive or inductive 
reactances. 

The technicalities of the design of 
r.f. input attenuators are quite in- 
volved. However, any of the r.f. atten- 
uating circuits shown in Circuits 1 to 
24 will suffice, especially in receivers 
having a medium sensitivity. 

Resistors employing different degrees 
of taper are required for different appli- 
cations. A wide variety of taper ar- 
rangements is available on the market, 
some idea of which is obtained from 
the group of curves shown herewith 
which cover stock items in the Electrad 
line. 

As the volume of a receiver is re- 
duced, the lower frequencies reproduced 
seem to drop off more rapidly than the 
higher frequencies. This phenomenon is 
due to a peculiarity of the ear and pro- 
duces the well -known "tinny" effect at 
low volumes. Therefore it is desirable 
that the volume control contain an aux- 
iliary arrangement to cut off some of 
the high frequency energy at low in- 
tensity levels. If this is not possible at 
least the control must not have the 
effect of decreasing the low frequency 
response at low levels, such as the re- 
sult of varying the grid circuit resis- 
tance in a (Continued on page 524) 
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FIRST AID 
fG 

I'VE \TORS 
(Protecting Your Rights) 

This is the fourth of the series 
of articles written exclusively for 
RADIO NEWS readers explaining 
little -known facts about patents. 
The subject this month is "How 
Not to Give Away Your Invention" 

E. E. Free, Ph.D. 
Part Four 

IN an earlier article of this series I 
expressed my conviction that very 

few inventions are stolen, either by the 
"great corporations" or by anybody. The 
real danger of inexperienced inventors 
is to waste money on something com- 
mercially worthless. Another danger is 
that of accidentally giving away an in- 
vention, valuable or otherwise, through 
carelessness or ignorance of the law. 

ONE way to virtually "give away" 
an invention is to be unable to 
prove the date of your invention 

in case someone else invents the same 
thing at about the same time. Another 
is to give your rights to the public with- 
out realizing that you are doing so. The 
first often involves what technically is 
called an "interference." During the 
examination of your patent application 
by the Patent Office, as described in the 
previous article of this series, the ex- 
aminers of that office may find on file 
there (at the same time) another patent 
application covering the same or nearly 

485 

WRITES THIS SERIES FOR YOU 
.4 recent photograph of Dr. E. E. Free, well -known 
consulting physicist and expert in acoustics. The author 
of this series speaks out plainly, about patents, from 

many years of experience 

the same ground. One obvious thing to 
do would be to accept the patent appli- 
cation filed first and reject the other 
one, but this might not be really just 
and is not done. Instead, the Patent 
Office formally declares an interference 
between the two applications and per- 
mits each inventor to submit argument 
as to whether or not the two inventions 
really are the same and also evidence 
concerning the date at which each of 
the claimed inventions was conceived. 

If there really is an interference be- 
tween the two inventions, the rule of 
law is that the invention first clearly 
conceived and understood by its inven- 
tor is entitled to the patent, not neces- 
sarily the one covered by the first of the 

WHERE COPIES ARE MADE 
This is the Manuscript and Lithog- 
raphy Department of the Patent Of- 
fice, where authentic copies of patents 

are made for permanent filing 

interfering applications to be filed. Al- 
though sometimes criticized, this rule 
seems, on the whole, to be just and 
reasonable. Certainly it is a powerful 
protection to the actual inventor against 
unscrupulous persons who might hear 
of his invention accidentally and rush 
an earlier application into the Patent 
Office before the real inventor was ready 
to file his own. 

This rule makes possible the policy 
advocated in a previous article of being 
certain that an invention really is valu- 
able before considering a patent, for 
which delay there are two excellent rea- 
sons. One is the avoidance of expense 
on worthless ideas. The other, often 
still more important, is that time thus 
is given for careful laboratory and com- 
mercial study of all phases of the inven- 
tion before the application is filed. 
Items desirable to include in the appli- 
cation are less likely to be overlooked. 
The patent finally obtained is likely to 
be stronger and more comprehensive. 

It has been my experience that the 
majority of interferences in the Patent 
Office are unquestionably legitimate At 
any specified time a number of new in- 
ventions might be said to be "in the 
air." Years ago, when I was helping to 
edit a magazine, we received one week, 
from two authors both well known to 
us, two manuscripts on identical sub- 
jects, treated in almost identical ways. 
This did not mean that either author 
had stolen the other's idea. It was 
merely that the subject which both dis- 
cussed was active just then in the public 
mind. The way in which both of them 
treated it was the logical one for a per- 
son of scientific training, which both 
authors were. The only thing for the 
editor to do was to declare a mental 
interference and buy the manuscript he 
liked the better. 
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MILLIONS OF INVENTIONS THAT WERE GIVEN AWAY! 
Here is a section of the U. S. Patent Office Building, showing files containing 
millions of patents that were abandoned, the inventions becoming public property 

Every year sees numerous such in- 
stances among inventions. A few months 
ago my organization received, in one 
week, three separate proposals concern- 
ing automatic devices for remote tuning 
of radio receivers. For months after 
the Lindbergh kidnapping case, all labo- 
ratories such as ours were deluged with 
ideas for automatic window, nursery and 
baby -crib alarms to prevent such hap- 
penings. Human minds all are much 
alike. Any prominent incident in the 
news is sure to start scores of them to 
working on what amounts to much the 
same invention. 

It still is possible, of course, that 
some interferences may be fraudulent 
or may savor of sharp practices. I have 
heard of instances in which someone 
visiting an inventor's laboratory kept 
his eyes open and filed (next week in 
the Patent Office) applications ex- 
tremely close to things on which his 
late host had been at work. The safe- 
guard is that this does not much matter. 

The rule of the Patent Office to re- 
spect the date of invention more than 
the date of filing is a firm protection to 
the real inventor -provided he still is 
able to prove that date. 

Here arises the great importance of 
comprehensive, dated notes and simi- 
lar documents. Every experimenter, 
whether or not he intends to patent 
anything, should keep neat, complete 
and dated records of everything he does 
and of how it comes out. Preferably, 
these are kept in some substantial kind 
of notebook, the leaves of which are 
bound in permanently, like an old -fash- 
ioned ledger. Such note -keeping is 
taught in all proper scientific schools, 
although sometimes forgotten, alas, by 
busy scientific practitioners. 

The master note keeper of them all 
was also our master experimenter 
Michael Faraday. A dip into Faraday's 
notebooks, some of which now have 
been printed and published, should be 
required reading for every would -be in- 
ventor or experimenter. 

Whenever possible, such daily, dated 
notes of ideas conceived and experi- 
ments tried should be accompanied by 
sketches or more elaborate drawings. It 
is not necessary to be lengthy or 
verbose but it is necessary to be exact, 
especially about facts. Precisely what 

did you think of. Exactly what did you 
do? Just how did this experiment come 
out? Many highly- important patent 
suits have turned on just such careful, 
day -by -day records. 

Remember that your notebook may 
appear in court some day for the in- 
spection of a skeptical judge or of hos- 
tile expert witnesses. Write your daily 
notes with that ordeal in mind. 

There is, however, one inescapable 
weakness of the laboratory notebook. 
It is possible for it to be a forgery. 
Even if the notes themselves are gen- 
uine, the dates may be forged or al- 
tered. Hence the inventor should be 
prepared to prove the date of an im- 
portant invention by some kind of en- 
tirely independent evidence which no 
one can accuse him of having manufac- 
tured. There are three more or less 
standard ways to do this; a dated state- 
ment signed by witnesses, a certificate 
by a notary public, and a registered let- 
ter mailed to one's self and left un- 
opened. 

It would be foolish to resort to these 
expedients with each day's routine lab- 
oratory notes. My own practice, and I 
imagine the practice of most experi- 
menters, is to make such special records 
only when one seems to have discovered 
or invented something apparently of 
real importance. 

When this happens, the usual prac- 
tice is to write out, independent of the 
laboratory notes, a complete statement 
of the invention, much as it might be 
prepared for submission to a patent at- 
torney. This then is given to several 
trustworthy friends or laboratory asso- 
ciates, each of whom reads it and en- 
dorses the document with his name and 
the date. The usual form is "Explained 
to and understood by me," adding the 
day, month and year and the witness's 
signature. 

The notarial certificate is made simi- 
larly except that the notary merely wit- 
nesses the signature of the inventor to 
the document or the signatures of one 
or more other witnesses, dates these, 
and affixes the legal notarial seal. Since 
notaries are public officials under oath 
not to date documents falsely, such evi- 
dence of date usually is accepted by the 
courts. 

The third procedure is to place a 
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signed copy of a description of the in- 
vention in an envelope and mail it to 
yourself by registered mail. The date 
of mailing then becomes a record of the 
United States Post Office, attested by 
the postmark. If the envelope when 
received is preserved but left unopened, 
it is available as later proof that the 
document inside it was in existence on 
the postmarked date. 

None of these expedients establishes 
with certainty the date of an invention. 
They merely are evidence. All may 
need to be supported in court or else- 
where by actual testimony of the wit- 
nesses who signed the document, of the 
notary or of the Post Office officials. 
Good laboratory notes are the first 
essential. Beyond that, my own prac- 
tice is to rely on a complete written 
statement witnessed by a notary. This 
avoids troubling one's friends to read, 
understand and sign anything and prob- 
ably is just as safe. In matters of ex- 
treme importance, I sometimes ask lab- 
oratory associates to witness statements 
or laboratory notes. 

The importance of the date of inven- 
tion may extend to later dates at which 
secondary features of an invention were 
developed or to dates at which ideas in- 
volved in the invention were reduced 
to practice and found to work success- 
fully. Also, the importance of these 
dates by no means ceases with the issu- 
ance of the patent. An issued patent 
may be attacked at any time. The 
whole file of dates, notes and other 
documents must be preserved so long 
as the patent is in force. 

Patent litigation usually involves one 
or more of three contentions; that the 
patent is being infringed, that it is in- 
valid or that it was anticipated. In- 
fringement means that the owner of 
a patent claims that someone else is 
using the (Continued on page 521) 

FILING PATENTS 
Here are some of the members of the 
United States Patent Staff, busy filing 

new patents in the Patent Office 
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AIRCRAFT 
(Servicing Receivers) 

Henry W. Roberts 
Part Three 

IN the two preceding installments of 
this series the author discussed fun- 

damentals of aircraft radio installation, 
particularly as applying to receivers. In 
this article he deals with what is prob- 
ably the most important phase to the 
radio man -servicing aircraft radio. 

BECAUSE aircraft radio is oper- 
ated under conditions of con- 
stant vibration and take -off and 

landing shocks, considerable inspection 
and maintenance work are required on 
all installations. As an airplane is nor- 
mally given a check -up every 20 flying 
hours, the radioman should arrange to 
have his own inspections coincide with 
these periods. Airplanes are also pe- 
riodically overhauled, usually being 
given a "top" overhaul every 100 hours 
or less; and a "major" overhaul about 
every 300 hours. These overhaul pe- 
riods (when the airplane is taken out 
of commission) should be utilized by 
the radioman for overhauling the radio 
apparatus, thus sparing the owner an- 
noying delays and needless expense. 

An aircraft radio installation con- 
sists of a number of commercially 
manufactured units, grouped to per- 
form a certain specific service under 
certain specific conditions. The units 
themselves have been designed to with - 
stand the rigors of airplane operation, 
and are not likely to require much 
more servicing than any other type of 
radio; however, they must be carefully 
checked each time and inspected for in- 
dications of possible failure of soldered 
connections, or parts, such as tubes, 
etc. Instructions for servicing such 
commercial units are generally avail- 
able from their . respective manufac- 
turers, and it is not the purpose of this 
article to discuss this particular aspect 
of servicing. 
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The greatest number of failures in 
aircraft radio, however, will be found 
in the installation proper, i.e.: antenna 
and counterpoise systems, shielding and 
bonding work, connections between 
units, mounting, fittings, accessories, 
and the like; practical knowledge of 
where to look for trouble, and how to 
remedy it, is essential to the aircraft 
radioman. 

The important thing to remember in 
servicing aircraft radio is not to wait 
until a failure occurs, but to keep the 
apparatus in top -notch condition at all 
times. An airplane "flying blind" relies 
solely on radio to bring it to its des- 
tination, and the whole array of dials 
on the instrument board cannot tell the 
pilot just where he is, once his radio 
goes out of commission. The conse- 
quences of radio failure at such a time 
may be very grave -and even though 
you may not care about the pilot per- 
sonally, it is bad business to lose a cus- 
tomer! 

Thus, it is seen that most of the 
routine aircraft radio service will con- 
sist chiefly of inspection and preven- 
tative servicing, rather than actual 
repair work. The importance of these 
inspections, while self- evident, must 
sometimes be brought to the attention 
of some recalcitrant owners, and in so 
doing the serviceman acts in their in- 
terests far more than in his own. 

Figure 1 illustrates a typical schem- 
atic layout of a complete two -way radio 
installation, employing one transmitter 
and two receivers (one for low fre- 
quencies, used for beacon and Federal 
weather broadcasts; the other, operat- 
ing in a higher- frequency band, for use 

REMOTE- CONTROL UNITS 
Two W. E. unit mountings for radio- 
telephone plane equipment (short -wave 
receiver mounting on left and short- 
wave transmitter, on right), showing 
the power plugs, conduit and the worm 
controls attached to the flexible shaft 

running to the pilot's cockpit. 

AIRCRAFT RADIO EQUIPMENT 
The illustration above shows the com- 
plete radio telephone equipment for 
transport planes made by Western 
Electric, including the power unit, the 
control units, the long -wave or beacon 
receiver, the short -wave transmitter, 
and the short -wave receiver. Below: 
How this equipment looks when in- 

stalled in the plane. 

in commercial aircraft channels). While 
such complete installations are found 
mostly in airliners, a less elaborate in- 
stallation, likely to be encountered in 
a private airplane, will follow the same 
general layout, and the chart will be 
equally valuable for proper understand- 
ing of the first service problem: cor- 
rect correlation of units. 

To service a radio installation intelli- 
gently, one must first ascertain what 
component units comprise the installa- 
tion. If the serviceman did not make 
the installation which he is called upon 
to service, his first duty is to familiar- 
ize himself thoroughly with its pecu- 
liarities, and verify to his own satisfac- 
tion that the original job was well done. 

Most airplane owners find it expe- 
dient to have their radio apparatus 
serviced always by the same man -at 
the same airport--and if there is a 
chance of adding the pilot to your per- 
manent customers, it is well to make a 
layout drawing of the installation in his 
ship, similar to that shown in Figure 1, 
which will greatly facilitate servicing. 
Should the pilot become a permanent 
customer, the serviceman will find it 
worth his while to make a complete 
wiring diagram of the installation -at 
least, all available color coding should 
be noted., (Continued on page 516) 
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ft New 

RACK and PANEL 
AMPLIFIER 

Many servicemen and others interested in 
public address work will welcome this de- 
scription of a complete panel type amplifier 
with the necessary changeable racks to adapt 
it to a number of specific uses in this work 

B. J. Montyn 

PUBLIC- ADDRESS amplifiers can 
now be constructed so well that 
very good quality is obtainable 

with relatively low -cost apparatus. Here 
is shown such an amplifier, complete 
with rack, panels and everything, ob- 
tainable in kit form and which can be 
put together by the serviceman. 

The complete amplifier consists of a 
pre -amplifier, main amplifier, and 
powerpack. Moreover, all other acces- 
sories, such as the rack, a phonograph 
shelf equipped with a pickup and a 
tuner are being made available. The 
main amplifier consists of three stages 
of transformer- coupled and impedance - 
coupled amplification, all being push - 
pull (see Figure 1). The output stage 
can be one pair of type -45 tubes in a 
Class A prime (Class AB) circuit. This 
stage will deliver 18 watts of power 

with less than 5 per cent total harmonic 
distortion. For those who wish more 
power, two more type -45 tubes can be 
added, making it a parallel -push -pull 
stage and doubling the power. The 
only change and expense for this addi- 
tional power are the two tubes, the 
sockets and a different output trans- 
former; the rest of the circuit remains 
the same. The gain of this amplifier is 
80 d.b. and the frequency characteristic 
is shown in Figure 3. The rating of 
this amplifier is conservative and is in 
agreement with the ratings given by the 
tube manufacturers in their engineering 
Bulletins. Special precautions have 
been taken to insure low- distortion per- 
centage and absence of microphonics. 
All the voltage -amplifier tubes have 
sockets equipped with springs to mini- 
mize microphonism. The output stage 
has a fixed bias which is the method 
recommended for maximum power and 
minimum distortion. 

It is, of course, necessary to have a 
power supply with good regulation, be- 
cause the plate current for each -45 
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tube is only 22 m.a. with no signal, but 
increases to 70 m.a. for full output. 
This also explains why self- biasing is 
not used. The power supply (Figure 
1) has been designed to take care of 
this requirement. The mercury -vapor 
rectifier has a low, internal voltage -drop 
which helps to maintain the voltage 
when more current is drawn. Note the 
extra type -82 tube which supplies the 
bias to the type -45 tubes. 

The input to the main amplifier con- 
sists of two 500 -ohm lines or two 200 - 
ohm lines. Each line is connected to a 
d.p.d.t. switch. (Continued on page 523) 
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THE CONTROL PANEL 
The range selector at the left, and 
the large pointer at the right with 
its direct reading capacity and resis- 
tance scales, make this bridge simple 

in operation 
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SLIDL -WIRB 
BRIDGE 

Gerard J. Kelley 

THERE are very few men en- 
gaged in radio who at some time 
or other have not wished to have 

a bridge handy. A bridge is an instru- 
ment which allows an unknown unit to 
be measured in terms of a known value. 
In Figure 1 is shown a network com- 
posed of two branch circuits each con- 
taining two separate variable resistances 
connected in series and the two branch 
arms are connected in parallel across 
the battery. At the point of junction 
between R1 and R2 in arm A one side 
of a voltmeter is connected. The other 
side is connected to the similar point 
between R3 and R4 in arm B. 

When one of the four resistors is 
variable, it can be so adjusted that 
there is no voltage difference between 
the two aforementioned junctions and 
the indicating meter reads zero. The 
bridge is then said to be balanced. 

When balance is reached, the value of 
one resistor can be computed if the 
value of the other three is known. This 
is expressed by: 

R4 = R3 X R2 - R1 
This form of bridge requires three 

separate known resistance groups. R1 
may be a fixed value; R2, a group of 
resistances, 10, 100 and 1000 times 
greater or less than R1; and R3 a 
decade -box, variable in steps of 10 
ohms up to 1000 ohms. The accuracy 
of useful measurement is dependent 
upon the accuracy of the three known 
resistances. In laboratory instruments 
these resistances are adjusted to 1/10 

THE "WORKS" 
411 parts are assembled directly -on 
the metal panel. Note the large wire 
and firm connections employed to 
avoid errors in low- resistance mea- 

surements 

of 1 per cent, and, as there are a num- 
ber of resistors this form of bridge is 
quite high in cost. 

For general use in the experimenter's 
shop and service work there is no need 
of such extreme accuracy. For this 
purpose the simple inexpensive bridge 
described herein was designed. It may 
be used with a source of a.c. for meas- 
uring resistors and capacity, or with 
d.c. for measurement of resistors. 

For a.c. measurements, the 60 cycle 
line, a telephone buzzer, a microphone 
hummer, or a vacuum tube oscillator 
may be used as a voltage source. To 
indicate balance, a pair of phones, a 
copper oxide volt- or current -meter, or 
an audio amplifier may be employed. 
In order to secure the greatest sensi- 
tivity of a copper oxide (rectifier type) 
voltmeter may be connected in the out- 
put of an audio amplifier, as per Figure 
2. For d.c. a battery of 1.5 to 9 volts 
is used as the voltage source, and a 
galvanometer or a volt -milliammeter 
with a polarity changing switch as 
shown in Figure 3. 

This bridge depends upon the known 
standard arm R3 which consists of 1 
per cent wire -wound resistors, and se- 
lected fixed condensers. Provision is 
made to allow an external standard to 
be used, such as higher resistance, or 
inductance. A series resistance may 
also be used here connected in series 
with the standard capacities to mea- 
sure power factor. Balance is secured 
by varying the ratio between R1 and R2 
and the value of the unknown is read 
directly from the calibrated scale. As 
the standards are in multiples of 10 the 
scale is calibrated to read: .01 to 100 
times the standard in use. Resistance 
standards of 1, 10, 100, 1000, and 10,000 
ohms give a (Continued on page 519) 
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S.W. PIONEERS 
Official RADIO NEWS Listen- 

ing Post Observers 
LISTED below by States are the Official 

RADIO NEWS Short -Wave Listening 
Post Observers who are serving consci- 
tiously in logging stations for the DX 
Corner: 

United States of America: 
Alabama, J. E. Brooks ; Arkansas, 

Don Pryor, Jas. G. Moore ; Arizona, 
Geo. Pasquale ; California, E. G. De- 
Haven, C. H. Canning, O. I. Noda, 
E. S. Allen, A. E. Berger, Ralph Leavitt, 
Geo. C. Sholin, Wesley W. Loudon; 
Colorado, Wm. J. Vette, F. Erich 
Bruhn ; Connecticut, Phillip Swanson, 
Geo. A. Smith, H. Kemp ; District of 
Columbia, Douglas S. Catchim ; Florida, 
Geo. H. Fletcher, E. M. Law, James F. 
Dechert; Georgia, James L. Davis, C. 
H. Armstrong, Guy R. Bigbee, John 
McCarley ; Idaho, Bernard D. Starr, 
Lawrence Swenson; Illinois, Phillip 
Simmons, E. Bergeman, Robert L. 
Weber, Floyd Waters, Chas. A. Morri- 
son; Indiana Freeman C. Balph, J. R. 
Flannigan, .Henry Spearing; Iowa, J. 
Harold Lindblom ; Kansas, C. W. 
Bourne, Wm. Schumacher ; Kentucky, 
Charles Miller, Wm. A. McAlister, Geo. 
Krebs ; Louisiana, Roy W. Peyton; 
Maine, R. I. Keeler ; Maryland, Howard 
Adams, Jr., James W. Smith, J. F. 
Fritsch ; Massachusetts, Armand A. 
Boussy, J. Walter Bunnell, Harold K. 
Miller, Donald Smith, Elmer F. Orne, 
Arthur Hamilton, Roy Sanders ; Michi- 
gan Stewart R. Ruple ; Minnesota, Dr. 
G. W. Twomey, M. Mickelson ; Missis- 
sippi, Dr. J. P. Watson, Mrs. L. R. 
Ledbetter ; Missouri, C. H. Long; 
Montana, Henry Dobrovalny ; Nebraska, 
P. H. Clute, G. W. Renish, Jr., Harold 
Hansen; New Hampshire, P. C. At- 
wood, A. J. Mannix; New Jersey, Wil- 
liam Dixon, R. H. Schiller, Wm. F. 
Buhl ; New Mexico, G. K. Harrison; 
New York, Joseph M. Malast, Capt. 
Horace L. Hall, S. G. Taylor, John M. 
Borst, Wm. C. Dorf, R. Wright, I. H. 
Kattell, Donald E. Bame, Albert J. 
Leonhardt, Wm. Kochnlein, Edmore 
Melanson, H. S. Bradley ; Nevada. Don 
H. Townsend, Jr. ; North Carolina, H. 
O. Murdoch, Jr., W. C. Couch, E. 
Payson Mallard ; Ohio, Oker Radio & 
Electric Shop, R. W. Evans, C. H. 
Skatzes, Donald W. Shields, Albert E. 
Emerson, Samuel J. Emerson, Clarence 
D. Hall ; Oklahoma, H. L. Pribble, 
Robert Woods ; Oregon, Virgil C. 
Tramp, James Haley, Geo. R. Johnson; 
Pennsylvania, Edward C. Lips, K. A. 
Staats, C. T. Sheaks, George Lilley, 
John A. Leininger, F. L. Stitzinger, 
Hen. F. Polm, Chas. Nick; South Caro- 
lina, Ben F. Goodlett, Edw. F. Bahan; 
South Dakota, Paul J. Mraz ; Tennessee, 
Charles D. Moss, Adrian Smith ; Texas, 
Heinie Johnson, Bryan Scott, John 
Stewart ; Utah, Harold D. Nordeen; 
Vermont, Joseph M. Kelley, Eddie H. 
Davenport ; Virginia, Gordon L. Rich, 
G. Hampton Allison, D. W. Parsons; 
Washington, A. D. Golden, Glenn E. 
Dubbe, Chas. G. Payne; West Virginia, 
Kenneth Boord, R. E. Sumner; Wis- 
consin, Willard M. Hardell Walter A. 
Jasiorkowski; Wyoming, Dr. F. C. 
Naegeli. 

Applications for Official Observers in 
the remaining States should be sent in 
immediately to the DX Corner. 
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S. W. TIME SCHEDULE 
LAURENCE M. COCKADAY 

THE 23rd installment of the DX Cor- 
ner for Short Waves features the 

World Short -Wave Time -Table for 24- 
hour use all over the world. The list 
starts at 08 G. M. T., which is 3 a. m., 
E. S. T., and runs through 07 G. M. T., 
or 2 a. m., E. S. T., right around the 
clock. The Time -Table contains a list 
of short -wave stations, logged during the 
last month in the RADIO NEWS West- 
chester Listening Post (in our Editor's 
home), as well as at other Official 
RADIO NEWS Short -Wave Listening Posts 
throughout the world. It provides an 
hour -to -hour guide for short -wave fans, 
whether experienced or inexperienced. 
There is also included a List of Station 
Locations, giving the wavelength, call 
letters, frequency, town and country. 

Affiliated DX Clubs 

We are hereby placing a standing invi- 
tation to reliable DX Clubs to become 
affiliated with the DX Corner, as associate 
members acting as advisers on short -wave 
activities, in promoting short -wave popu- 
larity and reception efficiency. A list of 
associate organizations follows: Interna- 
tional DX'ers Alliance, President, Charles 
A. Morrison; Newark News Radio Club, 
Irving R. Potts, President; A. W. Oppel, 
Executive Secretary ; Society of Wireless 
Pioneers, M. Mickelson, Vice -President; 
U. S. Radio DX Club, Geo. E. Deering, 
Jr., President; the Radio Club Venezolano 
of Caracas, Venezuela, President, Alberto 
Lopez. Any DX fan wishing to join any 
one of these clubs or associations may write 
for information to the Short -Wave DX 
Editor, and his letter will be sent to the 
organization in question. Other clubs who 
wish to become affiliated should make their 
application to the Short -Wave DX Editor. 

PAGING SOUTH AMERICAN STATION HJ4ABB! 
The transmitter of station HJ4ABB, at Manizales, with its operator, Albert Hoyn 

Clubs associated with the DX Corner have 
the privilege of sending in club notes for 
publication in RADIO NEWS. 

Short Wave Club News 
Mr. Mickelson, Vice President of the 

Short Wave Pioneers, sends in the follow- 
ing Club News: "A good barometer, a 
thermometer, and a weather -vane should 
be part of the equipment of every DXer's 
shack. Members in the 10 -year class will 
be known as `Junior Pioneers,' and the 
pre -war gang will be known as `P Ws.' 
Henry B. Shields of Failsworth, Lancashire, 
England, and R. E. James of Braemer, 
Elmhurst, Nottinghamshire, England, have 
been appointed joint directors of British 
affairs, and correspondence- relative to Eng- 
land and Europe should be sent to them. 
The society has been appointed an asso- 
ciate member of the `World Radio Re- 
search League.' " Invitations to become 
associated with the DX Corner are being 
sent out to a number of clubs including 
the "Worldwide Dial Club" of Chicago, 
and "The Explorers," Springfield, Mass. 

Your DX Logs Welcome 
Please keep on sending in information on 

any stations and Best Bets that you hear 
during the coming month, getting them in 
to the short -wave DX Editor, by the 20th 
of the month. In this way you share 
your "Best Catches" with other readers 
and they, in turn share with you, making 
for improved general knowledge on short- 
wave reception_ Our Editors are doing 
the same thing, working with you day and 
night, to bring you the best and most re- 
liable short -wave information. Your logs 
are welcome and are sincerely invited. 

Honors for RADIO NEWS 
Observers 

Although nothing has been said about it 
in the DX Corner, the Editors decided that 
they would give a prize for the best report 
sent in on the recent Stratosphere Flight. 
The prize has been donated by Mr. ` Carl 
A. Johnson, whose father, Mr. A. E. John- 
son, resides in Loomis, Nebraska, and who 
salvaged a small piece of the fabric of the 
gas bag of the stratosphere balloon "Ex- 
plorer" when it came down on the next 
farm. 

In the opinion of the judges, this prize 
was won by F. L. Stitzinger, of. Forest 
Park, Erie, Pa., and is being sent to him 
as a memento of the occasion, along with 
a letter of presentation. The judges picked 
ten other Observers for honorable mention 
for their fine reports: Donald W. Shields, 
Roseville, ; Ohio ; J. H. Lindblom, Lansing, 
Iowa; G. R. Bigbee, Ft. Benning, Georgia; 
S. J. Emerson, Cleveland, Ohio; Dr. G. W. 
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VIEW OF THE BRAZILIAN "MYSTERY" STATION 
Entrance to the station PRF5, located at Marapicu, Rio de Janeiro, for quite 
some time a mystery station to the world's short -wave listeners. Thick jungle 

was cleared to build the station. 

Twomey, Ft. Snelling, Minn.; J. E. Brooks, 
Montgomery, Ala.; A. E. Emerson, Cleve- 
land, Ohio ; C. H. Long, Winston, Mis- 
souri; Max Horlick, Youngstown, Ohio, 
and Charles Nick, Philadelphia, Pa. 

All in all, there were over forty contacts 
from RADIO NEWS Listening Posts directly 
from the stratosphere balloon. Twenty 
states are represented by observers sending 
in reception reports, as follows: Alabama, 
Georgia, Indiana, Iowa, Kansas, Kentucky, 
Maryland, Massachusetts, Minnesota, Mis- 
souri, New Hampshire, New Jersey, New 
Mexico, New York, Ohio, Oklahoma, Penn- 
sylvania, Texas, Vermont, and Virginia. 
Reports were also received from Canada 
and Mexico. Congratulations to you 
Short -Wave Observers who were lucky 
enough to pick up such low -power trans- 
missions at such distances. 

Listening Post Observers and 
Other Fans, Please Note! 

We are starting, below, what we believe 
to be an improved method for listing this 
month's partial information regarding 
short -wave stations, heard and reported 
by our World -Wide Listening Posts. Each 
item in the listing is credited with the Ob- 
server's surname. This will allow our read- 
ers to note who obtained the information 
given. If any of our readers can supply. 
actual Time Schedules, actual Wavelengths, 
correct Frequencies, or any other Impor- 
tant Information regarding these items, the 
DX Corner Editor and its readers will be 
glad to get the information. There are 
some hard stations to pull in in these list- 
ings, but we urge our Listening Posts and 

ENGINEERS IN CHARGE, ORK 
Photograph received by L. P. 0. 
Baadsgaard, of Alberta, Canada, in 
response to a report he sent in on 
ORK's reception. Photo shows the 
two engineers -in- charge sitting on the 

steps of the transmitter house. 

other readers to try their skill in logging 
the stations and getting correct informa- 
tion about them. When you are satisfied 
that you have this information correct, 
send it in to the editor; or if you have 
received a "veri" from any of the hard -to- 
get stations, send them in or send in a 
copy of the "veri" so that the whole short- 
wave fraternity may benefit. The list 
follows: 

12RO has been reported as heard on 
9780 kc., 30.67 meters; on 49.2 meters, 
6097 kc.; and on 37.4 meters, 8020 kc. 
Credit to (Armstrong, Emerson, Saldana, 
Smith, Huff, Peck, Sweisk, and Robinson) 

IRS, Rome, Italy, reported on 8050 kc., 
5 -7 p.m. E.S.T. (Stevens). IRS was re- 
ported also on about 37 meters at 6:10 p.m. 
E.S.T. (Oker) 

HI1A, frequency reported changed from 
6275 to 6188 kc., 48.4 meters, 12 -2 p.m., 
8 -10 p.m., local time (which is 20 minutes 
ahead of E.S.T.). They announce "La 
Voz de Yaque." (Woods) 

COH, Havana, Cuba, reported variously 
as on 9428 kc., 31.8 meters, (Knobel) ; 

9450 kc., 5 -6 p.m., 8 -9 p.m., E.S.T., also 
9430 kc. (Peterson, Schumacher, Hall, Sal - 
dana, and Prokosch) 

YVQ reported on about 13400 kc., or 
13500 kc., 22.48 meters. 

DJQ reported heard on 19.63 meters 
with same program as DJD. 

A station, talking Dutch on about 6100 
kc., early mornings (Noff). (The West- 
chester Listening Post reports this is YDA 
operating on about the same wavelength 
as old PK1WK up till about 10 a.m., 
E.S.T.) (Also reported by C. A. Mor- 
rison) 

TIEP, 22.5 meters, also 22.35 meters, 
also 13420 kc., giving wavelength for new 
tests. (Bills). Also reported heard on 
about this wavelength 12 noon to 3 p.m., 
E.S.T. (Covington) 

HJB reported as a station in Bogota, 
Colombia. 

HCIFG, reported as verified as the call 
used by Carlos Cordovez when talking to 
amateurs 20 -40 meters. PRADO is the 
call he uses on his broadcasting station. 

YVSRMO, reported as changed in wave- 
length to 5850 kc., 51.28 meters instead of 
his old wave. (Emerson) 

ORK reported on 29.04 meters up to 
4:17 p.m., E.S.T. (Bills) 

A station with the call PCM was heard 
on 18530 kc., at 3 p.m., E.S.T. (Schu- 
macher) 

HI4D, "La Voz de Quisqueia," Santo 
Domingo, D:R., reported heard on 6482 
kc., 46.25 meters. This stations call has 
also been reported as HI4B (Hall, Arm- 
strong, Malast) 

(Continued on page 496) 
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S.W. PIONEERS 
Official RADIO NEWS Listen- 

ing Post Observers 
ISTED below by countries are the L Official RADIO NEWS Short -Wave 

Listening Post Observers who are serv- 
ing conscientiously in logging stations 
for the DX Corner: 

Argentina, J. F. Edbrooke. 
Australia, C. N. R. Richardson, C. 

Arthur Matthews, A. H. Garth, A. E. 
Faull. 

Bermuda, Thursten Clarke. 
Brazil, W. W. Enete, Louis Rogers 

Gray. 
British Guiana, E. S. Christiani, Jr. 
British West Indies, E. G. Derrick, 

N. Hood - Daniel, Edela Rosa. 
Canada, J. F. Atkinson, Jack Bews, 

Robert Edkins, W. H. Fraser, Charles 
E. Roy, A. G. Taggert, Douglas Wood, 
A. B. Baadsgaard. 

Canal Zone, Bertram Baker. 
Canary Island, Manuel Davin. 
Central America, R. Wilder Tatum. 
Chile, Jorge Izquierdo. 
China, Baron P. D. N. von Hoynin- 

gen- Huene. 
Colombia, J. D. Lowe. 
Cuba, Frank H. Kydd, Dr. Evelio 

Villar. 
Denmark, Hans W. Priwin. 
Dutch East Indies, A. den Breems. 
Dutch West Indies, R. J. Van Om- 

meren. 
England, Alan Barber, Donald Burns, 

Leslie H. Colburn, C. L. Davies, Fred- 
erick W. Gunn, R. S. Houghton, W. P. 
Kempster, R. Lawton, John J. Maling, 
Norman Nattall, L. H. Plunkett - 
Checkemian, Harold J. Self, N. C. Smith 
and John Parkinson, R. Stevens, L. C. 
Styles, C. L. Wright. 

France, J. C. Meillon, Jr. 
Germany, Herbert Lennartz. 
Hawaii, O. F. Sternemann. 
India, D. R. D. Wadio. 
Italy, Dr. Guglielmo Tixy. 
Japan, Masall Satow. 
Malta, Edgar J. Vassallo. 
Mexico, Felipe L. Saldana. 
New Zealand, Dr. G. Campbell Mac - 

diarmid, Kenneth H. Moffatt. 
Norway, Per Torp. 
Philippine Islands, Victorino Leonen. 
Portugal, Jose Fernandes Patrae, Jr. 
Scotland, Duncan T. Donaldson. 
South Africa, Mike Kruger, C. Mc- 

Cormick. 
Spain, Jose Ma. Maranges. 
Switzerland, Dr. Max Hausdorff, Ed. 

J. de Lopez. 
Venezuela, Francisco Fossa Ander- 

son. 
Applications for Official Observers in 

the remaining countries should be sent 
in immediately to the DX Corner. 

THE "WORKS" AT GSA 
This is a side view of an intermedi- 
ate amplifier stage used in the Day- 
entry transmitters of the Empire 

Broadcasting Station. 
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TO SPAN TREMENDOUS MILES 
MORE authenticated records for distance 

reception are held by Scott receivers than 
by any other radio in the world! What a vitally 
important ability for the radio buyer - anywhere 

. who wants to be sure that his receiver will 
consistently span the tremendous miles to keep 
him in constant touch with the news, amuse- 
ments, and music of all the world. The receiver 
that makes short wave stations in LONDON, 
PARIS, ROME, BERLIN, SYDNEY ... as fa- 
miliar to your ear as domestic broadcast stations. 

IÁFil 
SCOTT 

AL L WAVE XV 

Giving Better Service 
Everywhere 

The performance ability of Scott 
receivers is being constantly confirmed 
in world -wide service. In 143 countries 
overseas -as well as in every state of 
the U.S.A. -Scott radios are delivering 
phenomenally fine service. Surmounting 
climatic and atmospheric difficulties, they 
bring excellent reception to many locali- 
ties where all other receivers have failed. 

Laboratory Precision 
Gives it Superiority that Makes it "The World's Finest Receiver" 
To deserve this title, the Scott All -Wave XV mu, 
be designed and built with notable differences fron 
the practice of other manufacturers. The finer 
sensitivity, selectivity, volume and realistic tone 
delivered by this receiver on all wave lengths be- 
tween 13 and 550 meters comes from true custom - 
building. Every operation in the construction of a 

Scott All -Wave XV is done with greater care, is 
held to more exact limitations, and is checked 
more carefully on finer scientific equipment than 
is true of any other all -wave receiver. The result 
of this higher type of construction is that the 
Scott All -Wave XV is the only receiver given a 
5 -year warranty by a responsible manufacturer. 

Amazing 30-Day Trial Offer -Send Coupon Now for Details 
You be the final judge of the merit of the Scott All -Wave XV. Get one from the Laboratory where it is custom -built - install it in your home -give it 30 days of competitive test against any other all -wave receiver made. If the Scott All -Wave XV does not bring in more stations, from greater distances, with more volume and better tone, on both the short waves and the broadcast band, than any other receiver in the world, you can return it without question. (This trial privilege given only in the U. S. A.) 

E. H. SCOTT RADIO LABORATORIES, INC. 
4440 Ravenswood Avenue, Dept. 585 

CHICAGO, ILLINOIS 

E. H. SCOTT RADIO LABORATORIES, INC. 
4440 Ravenswood Ave., Dept. 5B5, Chicago, Ill. 
Send me complete information about the Scott All -Wave XV, includ- 
ing technical data and particulars of your 30 -day Trial Offer. 

Name 

Address 

City _ _ 
State J 
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(Continued from Page 494) 
49.1+ Except Sun. 
49.3+ Tues., Sun. 
49.4+ 
49.8+ Sun. 
49.8+ Sat. 
49.8+ 
49.9+ Sat. 
49.9+ Sat. 
51.9 
51.9+ Irregular 
73.0+ Except Mon. 

VE9GW 
VE9CS 
W8XAL 
ZHI 
COC 
XEBT 
VE9DN 
HIX 
OAX4B 
TIX 
HCJB 

6096 
6070 
6060 
6012 
6010 
6010 
6005 
6000 
5820 
5795 
4107 

05 G. M. T. 12 Midnight E. S. T. 
25.2 Sun. W8XK 11870 
27.9+ Irregular JVM 10740 
28.1+ Irregular JVN 10660 
31.3 Except Sun., Irregular VK3LR 9580 
31.3+ W1XAZ 9570 
44.5+ Irregular JVT 6750 
45.0+ Tues. HC2RL 6668 
48.4 Irregular HIlA 6188 
48.8+ W8XK ,6140 
48.9+ Except Sun. ZTJ 6122 
49.01 YDA 6120 
49.0+ VE9HX 6110 
49.1+ Exc.Mon.,Wed..Sat. W9XF 6100 
49.1+ Mon., Wed., Sat. W3XAL 6100 
49.3 Tues., Sun. VE9CS 6070 
49.4+ W8XAL 6060 
49.8+ Sat., Sun. ZHI 6012 
49.8+ Sat. COC 6010 
49.8+ XEBT 6010 

06 G. M. T. 1 A. M. E. S. T. 
27.9+ Irregular JVM 
28.1+ Irregular JVIY 
31.2+ Sun. VK2ME 
31.3 Except Sun. Irregular VK3LR 
38.0+ Irregular JYR 

JVT 
48.4 Irregular HI1A 
49.0 YDA 
49.1 +Ex.Mon.,Wed.,Sat. W9XF 
49.3 Tues. VE9CS 
49.4+ W8XAL 
49.8+ Sat., Sun. ZHI 
70,2 Irregular RW15 

07 G, M. T. 2 A. M. E. S. T. 
27.9+ Irregular JVM 
28.1+ Irregular JVN 
28.3Time at 7:30 G.M.T. FYB 
30.4+ Irregular JYS 
31.2+ Irregular XETE 
31.2+ Sun. VK2ME 
31.3 Ex. Sun. Irregular VK3LR 
44.5+ 
49.9 +:Sun. FIQA 
70,2 RW 15 

Station Locations 
Wave- 
length Call 
Meters Letters 

Frequency City 
Kc. Country 

13.9+ W8XK 21540 
13.9+ GSH 21470 
14.2+ LSN 21020 
15.2+ IRW 19700 
15.9+ PLE 18830 
16.5 LSY 18115 
16.8+ GSG 17790 
16.8+ W3XAL 17780 
16.8+ PHI 17775 
16.8+ DJE 17760 
17.2+ J1AA? 17380 
17.3+ W3XL 17300 
19.4 PRADO 15440 
19.5 W2XAD 15330 
19.6+ CP7 15300 
19.6+ W2XE 15270 
19.6+ FYA 15243 
19.6+ PCJ 15220 
19.7 W8XK 15210 
19.7 DJB 15200 
19.8 GSF 15140 
19.8 HVJ 15123 
19.9+ RKI 15040 
22.0 JYK 13610 
22.3+ TIEP 13420 
22.7+ ORP 13200 
23.3 CNR 12830 
24.8+ CT1CT 12082 
24.9+ RW59 12000 
25.2 FYA 11900 
25.2 W8XK 11870 
25.2+ GSE 11860 
25.3+ W2XE 11830 
25.4 I2R0 11810 
25.4 W1XAL 11790 
25.5 DJD 11760 
25.5 GSD 11750 
25.5+ PHI 11730 
25.6 FYA 11720 
25.6 CJRX 11720 
26.0 XGR 11530 
27.9+ JVM 10740 
28.1. CEC 10670 
28.1+ JVN 10660 
28.3+ FYB 10578 
28.9+ LSX 10350 
29.0+ ZFD 10335 
29.0+ ORK 10330 
30.0 KAZ 9990 
30.4 EAQ 9860 
30.4+ JYS 9840 
30.5+ IRM 9820 
30.6+ GCW 9790 
30.7+ I2RO 9760 
31.1+ CT1AA 9600 

10740 
10660 
9590 

88 00 

6750 
6188 
6120 
6100 
6070 
6060 
6012 
4273 

10740 
10660 
10578 
9840 
9600 
9590 
9580 
6750 
6000 

Pittsburgh, Pa. 
Daventry, England 
Buenos Aires, Argen. 
Rome. Italy 
Bandoeng, Java 
Buenos Aires, Argen. 
Daventry, England 
Bound Brook, N. J. 
Huizen, Holland 
Zeesen, Germany 
Kemikawa -Cho.,Jap. 
Bound Brook, N. J. 
Riobamba, Ecuador 
Schenectady. N. Y. 
La Paz, Bolivia 
New York, N. Y. 
Pontoise, France 
Huizen, Holland 
Pittsburgh, Pa. 
Zeesen, Germany 
Daventry, England 
Vatican City 
Moscow, U. S. S. R. 
Kemikawa -Cho., Jap. 
San Jose, Costa Rica 
Ruysselede, Belg. 
Rabat, Morocco 
Lisbon, Portugal 
Moscow, U. S. S. R. 
Pontoise, France 
Pittsburgh, Pa. 
Daventry, England 
New York, N. Y. 
Rome, Italy 
Boston, Mass. 
Zeesen, Germany 
Daventry, England 
Huizen, Holland 
Pontoise, France i 

Winnipeg, Canada 
Shanghai, China 
Nazaki, Jap. 
Santiago, Chile 
Nazaki, Japan 
Paris, France 
Buenos Aires, Argen. 
Hamilton, Bermuda 
Ruysselede, Belgium 
Manila, P. I. 
Madrid, Spain 
Kemikawa Cho, Jap. 
Rome, Italy 
Rugby. England 
Rome, Italy 
Lisbon, Portugal 

31.2+ W3XAU 9590 Philadelphia, Pa. 
31.2+ VK2ME 9590 Sydney, Australia 
31.3 HBL 9580 Geneva, Switzerland 
31.3 VK3LR 9580 Lyndhurst, Victoria, 

Australia 
31.3 GSC 9575 Daventry, England 
31.3+ W1XAZ 9570 Springfield, Mass. 
31.3+ VUB 9565 Bombay, India 
31.3+ DJA 9560 Zeesen, Germany 1 

31.4+ DJN 9540 Zeesen, Germany 
31.4+ LKJI 9540 Jeloy, Norway 
31.4+ W2XAF 9530 Schenectady, N. Y. 
31.5 VK3ME 9510 Melbourne, Australia 
31.5 GSB 9510 Daventry, England 
31.5+ PRFS 9505 Rio de Janeiro, Braz. 
31.7-1- COH 9428 Havana, Cuba 
31.8 PLV 9415 Bandoeng, Java 
32.8 CP6 9120 La Paz, Bolivia 
36.6+ PSK 8185 Rio de Janeiro, Braz: 
37.3 CNR 8035 Rabat, Morocco 
37.3+ IRS 8020 Rome, Italy 
37.5 HC2JSB 8000 Guayaquil, Ecuador 
38.0+ JYR 7880 Kemikawa -Cho. Jap. 
38.3 OA4AC 7820 Lima, Peru 
38.4+ HBP 7790 Geneva, Switzerland 
40.5+ HJ3ABD 7402 Bogota, Colombia 
40.5+ EA8AB 7403 Teneriffe, C. I. 
41.8 CR6AA 7177. Lobito, Angola, 

Port. West Africa 
42.0 HJ4ABB 7138 Manizales, Col. 
43.0+ EA4AQ 6976 Madrid, Spain 
43.8+ HAS 6840 Budapest, Hungary w 

44.0+ YNLF 6800 Managua, Nicaragua 
44.5+ JVT 6750 Nazaki, Japan 
44.6+ TIEP 6710 San Jose, Costa Rica 
45.0+ HC2RL 6668 Guayaquil, Ecuador 
45.3 PRADO 6616 Riobamba, Ecuador 
45.3+ RW72 6611 Moscow, U. S. S. R 
46.1 HJ5ABD 6504 Cali, Colombia 
46.5+ HJ1ABB 6447 Barranquilla, Col. 
46.6 W3XL 6425 Bound Brook. N. J. 
47.0+ YV4RC 6375 Caracas, Venez. 
47.5 HIZ 6315 San Domingo, D. R. 
47.8 HJ3ABF 6275 Bogota, Colombia 
48.4 HILA 6188 Santiago de Los 

Caballeros, D. R. 
48.7+ CJRO 6150 Winnipeg, Manitoba 
48.7 YV3RC 6150 Caracas, Venezuela 
48.7 VE9CL 6150 Winnipeg, Man. 
48.8+ W8XK 6140 Pittsburgh, Pa. 
48.9-1 ZGE 6130 Kuala Lumpur, 

F. M. S. 
48.9+ ZTJ 6122 Johannesburg, Africa 
49.0+ W2XE 6120 New York. N. Y. 
49.0+ YDA 6120 Bandoeng, Java 
49.0+ PK1WK 6116 Java 
49.0+ YV2RC 6112 Caracas, Ven. 
49.0+ VE9HX 6110 Halifax, N. S. 
49.0+ VUC 6109 Calcutta, India 
49.1+ W3XAL 6100 Bound Brook, N. J. 
49.1+ W9XF 6100 Chicago, Ill. 
49.1+ VE9GW 6096 Bowmanville. Can. 
49.2+ 12R0 6085 Rome, Italy 
49.3+ CP5 6080 La Paz, Bolivia 
49.3+ W9XAA 6080 Chicago, Ill. 
49.3+ CQN 6073 Macao, Asia 
49.3+ OER2 6072 Vienna, Austria 
49.3+ VE9CS 6070 Vancouver, B. C. 
49.4+ VQ7LO 6060 Nairobi, Kenya, Afr. 
49.4+ W8XAL 6060 Cincinnati, Ohio; 
49.4+ W3XAU 6060 Philadelphia, Pa. 
49.4+ OXY 6060 Skamlebaek, Den. 
49.5 GSA, 6050 Daventry, England 
49.6+ HJ1ABG 6042 Barranquilla. Col. 
49.6+ W1XAL 6040 Boston, Mass. 
49.8 DJC 6020 Zeesen, Germany 
49.8+ ZHI 6012 Singapore, Malaya 
49.8+ COC 6010 Havana, Cuba 
49.8+ XEBT 6010 Mexico City, Mex. 
49.9-1- VE9DN 6005 Montreal, Quebec 
49.9+ HIX 6000 San Domingo, D. R. 
49.9+ RW59 6000 Moscow, U. S. S. R. 1 

49.9-1- FIQA 6000 Tananarive, Madag. 
50.1 TGX 5984 El Liberal, Guatemala 
50.2-1- HVJ 5969 Vatican City 
50.4 HJ2ABA 5880 Tunja, Colombia 
50.6+ HJ4ABE 5860 Medellin. Colombia 
51.2-1- YV5RMO 5850 Maracaibo, Venez. 
51.4+ HJ2ABC 5824 Cucuta, Colombia - 

51.9 OAX4B 5820 Lima, Peru 
51.9+ TIX .5795 San Jose. Costa Rica 
52.9+ XQAJ 5660 Shanghai, China 
64.5+ HC2EP 4650 Guayaquil, Ecuador 
69.4 G6RX 4320 Rugby, England 
70.2 RW15 4273 Khabarovsk, Siberia 
73.0 HCJB 4107 Quito, Ecuador 
80.0 CT1CT 3750 Lisbon, Portugal 
84.6+ CR7AA 3543 Lourenzo Marques, 

Mozambique 

The DX Corner 
(Short Waves) 

(Continued from page 491) 

OAX4C, Lima, Peru, reported on 6230 
kc., 48.1 meters, 7 -9 p.m. (Saldana) 

OAX4B, Lima, Peru, reported on 51.78 
meters, 8 -9 p.m. Wavelength also given 
as 51.9 meters (Saldana, Loudon) 

HC2EP, reported heard on 4600 kc., 
Wed., Sat., 10 -11 p.m., E.S.T. (Armstrong) 

YV4RC reported now transmitting on 
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6375 kc., 47 meters (Emerson, Saldana, and 
Armstrong) 

A station with the call letters OXL, lo- 
cation believed to be Skamlebaek, Den- 
mark, reported on 52 meters testing. 
(Deater) 

XSC ( ?) China ( ?) reported on 42 
meters (Deater) 

HIH, "La Voz de Higuemo," San Pedro 
de Macoris, Santo Domingo, D.R., re- 
ported heard on 6814 kc., 8 -10 p.m. (Emer- 
son, Armstrong) 

HJN, Radio Nacional, Bogota, Colom- 
bia, reported on 6065 kc., 49.4 meters, 
8 -9 p.m., E.S.T. (Emerson) 

HCK, Quito, Ecuador, 5830 kc., 51.4 
meters, changes frequencies up and down, 
8 -10 p.m., E.S.T. (Emerson) 

New Japanese station heard on 25.53 
meters at noon C.S.T. Schedule not 
known. (Mickelson) 

YVR, Maracaibo, Venezuela, reported 
heard on about 33 meters. 

OPM -OPL 
Here are the transmitter house and 
the two towers of the Leopoldville, 

Belgian Kongo, stations 

FZT, Madagascar, reported heard on 16 

meters at 11 p.m., E.S.T. (Melanson) 
FXC, Bearouth, Syria, ( ?), reported 

heard on 37.5 meters, 5 -6 p.m., E.S.T. 
(Melanson) 

JVF, reported heard on 15620 kc (Bews) 
W4XB, Miami, Florida, reported as 

expecting to be on the air again soon. 
(Fletcher) 

PK1WK, now reported on 8596 meters, 
3490 kc. 

JIC, 5890 kc., reported heard at 6 a.m., 
P.S.T. Believed to be Taihoku, Formosa. 
(Sholin) 

PRA8, Radio Club of Pernambuco, re- 
ported on the 49 meter band, 4 -6 p.m., 
E.S.T. (Loudon) 

Is it old KZRM, Manila, P. I., back on 
the air on about 48.9 meters from 6 -11 
a.m., E.S.T.? (Loudon) 

HJY, Bogota, Colombia, heard on about 
16 meters, 11 -12 p.m., E.S.T. (Spearing) 

FIQA, Tananarive, Madagascar, reported 
on 50 meters. (Scala) 

VRD, believed to be Suva, Viti Levu, Fiji 
Islands, 14420 kc., heard on about 6 a.m., 
E.S.T. (Mickelson) 

VK3ZX, Australia, reported on 42.83 
meters on Sundays testing and playing rec- 
ords, 12:30 -2 p.m., E.S.T. (Mickelson) 

JVS, reported heard between 20 -00 
G.M.T. (Haley) 

TSL, Iceland, reported heard on 13970 
kc., 6:55 -7:10 a.m., E.S.T. (Wood) 

YV6RV, reported as Valencia ( ?) heard 
on 6030 kc. 

EA8AB, Teneriffe, C. I., reported heard 
on 7211 kc. 

JVT, transmitting on 6750 kc., is re- 
ported as the best Jap station heard now. 
(Morrison) 

JIC, reported heard occasionally on 5890 
kc. 

CT1AA, Lisbon, Portugal, wavelength re- 
ported changed to 31.17 meters. 

CT2AJ, Saint Miguel, Azores, reported 
heard on 3500 kc. (Kempter) 

Have you heard the Indo- American 
Chain? These are the South American 
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and Central American stations reported last 
month as rebroadcasting each other. They 
are reported to have joined up into an 
association under the above name. 

VK3LR, Lyndhurst, Australia, may quit 
transmission on account of the economics 
of the situation. (Styles) 

EA4AQ, Madrid, Spain, reported heard 
on 6976 kc., 43 meters, on Tuesdays and 
Saturdays at 10 p.m. (Styles) 

DJE, Zeeson, Germany, reported trans- 
mitting from 16 -19 G.M.T. on 17760 kc. 

RMN ( ?) reported heard on 47.5 meters. 
(Lawton) 

PMY, Bandoeng, Java, reported heard 
on 58.3 meters, 10:40 -14 :40 G.M.T. and 
sometimes as late as 15:40 G.M.T. (Law- 
ton) 

New British Empire stations and fre- 
quencies reported as follows: GSI, Daven- 
try, England, 19.66 meters; GSJ, Daventry, 
England, 13.93 meters. (Lawton) 

Who has heard Skamlebaek, Denmark, 
on about 35 meters? 

RNE is not the proper call for the 
Soviet broadcasting station at Moscow on 
25 meters. The correct call is RW59, the 
same call used on the 50 -meter wavelength. 
RNE is the call of the 25 meter station 
when being used for telegraphy. 

Note: The Editors will appreciate our 
readers adding a note to their reception re- 
ports telling bow they like this new form 
of reporting hard -to -get stations. 

British Empire Transmissions 
An official communication from the 

British Broadcasting Company states that 
the short -wave stations will be on the air 
at times shown in the table with the pro- 
vision that GSB can be substituted for 
GSC, and GSD can be substituted for GSE 
and vice versa. Programs are subject to 
change without notice. 

German Short -Wave 
Transmissions 

An official communication from the 
Reichsrundfunkgesellschaft states that their 
short -wave stations shall be on the air at 
the hours shown in this month's schedule. - 
Note that MN has been added to the 
stations. DJE is used only for rebroad- 
casting transmissions to South America. 
Programs are subject to change without 
notice. 

CQN Transmissions 
An official communication from the Post- 

master General at Macao (Asia) states that 
CQN is on the air on Mondays and Fri- 
days from 08.00 till 10.00 G.M.T. The 
station works on a frequency of 6073 kc. 
with a power of 0.5 kw. 

U. S. S. R. Transmissions 
An official communication from the 

Comité de Radiodiffusion et Radiofication 
at Moscow states that the following short- 
wave stations transmit programs: RW59, 
working on 12000 and on 6000 kc. with a 
power of 20 kw. RW72 works on a fre- 
quency of 6610 kc. with a power of 10 kw. 
RKI, which has a power of 20 kw. trans- 
mits on 7500, 7520, 7540, 7545, 15080, 
15090 kc. The station RNE is the same 
as station RW59. The call letters RNE 
are used for telegraph transmission pur- 
poses only, while RW59 is the call when 
the station is used for broadcasting, both 
on 50 and 25 meters. 

FIQA Transmissions 
An official communication from the 

French Administration of Mail Telegraph 
and Telephones was received by Enrico 
Scala, Jr., of New York, a RADIO NEWS 
reader and contributor to the DX Corner. 
The letter states the FIQA will be on the 
air daily except Sunday from 08:00 to 
08:45 G.M.T. and from 15:00 to 16:00 

(Continued on page 518) 
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JAPANESE SHORT -WAVE FANS IN TOKIO 
Younger members of the family of Rear Admiral Yamamoto, listening to their 

father's voice broadcast on the short waves, from London. 

ONLY THE WATER WAVES WERE FROZEN! 
Capt. Bob Bartlett's arctic ship MORRISSEY kept in constant communication 
with the world through the short waves. No! The cold weather did not affect 

the radio waves. 

THOSE ELUSIVE CHINESE 
This is a photograph of the transmitter panels used in station CQN, at Macao, 

Asia. The markings are self- explanatory. 
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SHORT -WAVE PAGE 

SHORT -WAVE reception grows in 
popularity in leaps and bounds. 

Nearly all receivers on the market to- 
day are equipped with a switching ar- 
rangement for all -wave reception, thereby 
increasing, monthly, the army of short- 
wave listeners many thousand fold. 
Ninety -nine percent of these newcomers 
in the field literally "fly" over the dials, 
covering the 16 to 50 -meter bands, think- 
ing that the short -wave -band tuning is 

the same as on the standard broadcast 
stations. All DXers will agree that some- 
times the foreign signals will be "cry- 
ing" to be pulled in and these "hasty" 
tuners pass them by and with a dis- 
gruntled expression on their faces, say, 
"Short waves are the bunk." 

WHEN an experienced short -wave fan 
sits down at a novice's short -wave 
receiver and literally tours the 

world with him, the owner often wonders 
how he did it. Let us look at some of the 
things the experienced short -wave fans 
knows that enables him to do it. One 
must never tune quickly! This is by far 
the most important point to observe to be 
successful. Here is a fault that I find many 
new listeners have. When they try to get 
some of the elusive stations, especially the 
low- powered South American and the Asi- 

atics, they turn the volume up to the high- 
est point. So high becomes the noise level 
that it practically kills the weak signal that 
is behind. If they had the volume control 
only one -third up they would not pass over 
the faint "swish" that denotes a carrier. 
Once this carrier is heard, a careful tuner 
can increase the volume and thereby bring 
in the signal to loudspeaker strength. 

If you have not heard all the stations 
other fans are reporting, do not become 
discouraged. One day the air is full of 

short waves and the very next one we 
would hardly believe we had 20- and 25- 

kilowatt stations beaming their antennas in 

our direction . Atmospheric disturbances 
between here and Europe have much to 
do with "poor" reception. Short -wave 
listeners all over the world have to con - 
tend with these unseen forces that control 
reception conditions. To prove the "ups - 
and downs" in reception we will just look 
over the results of one month's tuning in 
of the Gerfnan station on 25:51 meters. 
It reads like this. In thirty -one days: 
DJD ..wàs..nine, days` R,9, three days R =8, 

four days R -6, three days R4; three days 
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R -3, two days R -2, one day R -1, and six 
days in the course of the month not heard 
at all. The nine days of R -9 were rainy, 
and as we have repeatedly said, "Give us a 
rainy morning and we will log everything 
on the air." The first time I ever heard a 
Japanese station was one' of those morn- 
ings, when the rain had been pouring down 
all the night. That was back in 1932 
when the late J1AA was on 30 meters. 

With the new Japanese "J" stations util- 
izing as high as 20 kilowatts power, one ` 

does not have to wait for a rainy day, but 
can easily log the Asiatic catch with no 
difficulty at all. JVM, 27.93 meters, was 
for many a month the best of the "J" sta- 
tions, but JVT, 44.44 meters, is now heard 
almost every morning from 4 to 7 a.m., 
E.S.T. A varied program that is given an 
American "touch" by the sounding of a 
gong or the shriek of a siren tells the lis- 
tener that the program has come to a 
finish. Easy as it is to log the stations, 
the next is to wheedle a verification from 
the stations' directors. 

Some fans receive acknowledgments im- 
mediately ; others wait weary months and 
never receive a word. Is it luck or does 
this station answer every 75th letter or 
maybe after the first 50 veris are sent out, 
do they discard the rest of the mail into a 

waiting waste -paper basket? 
I understand that Moscow sends out 

some very fine pictures, magazines, etc., to 
the fan who happens to send them the 
20th, 50th or 100th letter reporting recep- 
tion on their . 25 -meter transmissions. I 
wonder if their promise is anything like the 
one made by the Santo Dominican station, 
who repeatedly said over the air, "Anyone 
reporting these test programs will receive 
a very fine gift." Did you get it? I 
didn't. I did receive a veri, but what 
about the "gift "! - 

Someone asked me the other day what 
station, did I think, sent out the most 
attractive QSL card. The three Austra- 
lians, in my mind, send out the best veri- 
fication cards. VK2ME sends us a picture 
of the hook -a -burra -bird; VK3ME, a 
sketch of a map of `- Australia with the 
mileage from the principle cities on it and 
VK3LR's veri is the neatest card with the 
crest of the Commonwealth of Australia 
engraved on it. But the finest veri I 
ever received was one from the 300 -watt 
station in Japan. JOOK has a gilt -edged 
card with the ~calf letters in red. Every- 
thing is in English on it and its richness of 

appearance is surprising. A well -known 
authority told me that JOOK's transmis- 
sions were only intended for a radius of 
50 miles, therefore, when a report from 
the States reaches them, they show their 
deep - appreciation by sending the DX'er 
this fine card. 

Another unusual veri that I received was 
in answer' to a report of the S. S. Rex's 
transmissions. The skipper of that vessel 
sent me a card that had been sent to him 
from the admiral of the Italian fleet on 
the maiden voyage of the Rex. 

The veri received from YVQ, Maracay, 
Venezuela, was marked both on the en- 
velope and the letter, "Number One." 

The few who reported "Radio Budapest" 
received several highly- colored, picture, 
post -card views of that beautiful city. 

Once a fan sends a report to a station 
he never knows until the answer comes 
just what to expect. What would you say 
if you heard VLK, Australia, contacting 
London and wrote for a veri and when it 
comes it reads, "With reference to your 
letter of Jan.' 19th we cannot confirm any 
matter which takes place on the commer- 
cial telephone circuits. You were listening 
to the VLK transmitter." The English 
phone circuits located in Rugby will con- 
firm and verify any accurate report sent 
to them. 

How many heard the story told about 
a certain small -powered station that re- 
ceived a report from a fan who wrote, 
"Your signals were poor and your modu- 
lation terrible." Back came the reply from 
said station who said, "Sorry; we were not 
on the air at the time you mentioned." 
The fan sent them another letter and sent 
the same report only he added, "Your sig- 
nals were R -9 and your modulation per- 
fect." In the course of time he received a 
fine veri from the station ! Hi! Hi! 

k l ' /IGL.GI 

The "Ham" Shack 
(Continued from page 478) 

ployed, are given in Table 1, on page 478. 
In the case of the so- called voltage -fed 

Hertz (although all radiators functioning 
independently of ground are Hertzian ra- 
diators), the determination of the length 
is quite critical and should be computed as 
accurately as possible by formula. Even 
then it may be found that after the an- 
tenna has been cut carefully to the correct 
length, it may not resonate at the computed 
frequency. The reason for this is that 
some object is having an effect on the elec- 
trical length of the antenna. But in gen- 
eral, if the aerial is strung clear of sur- 
rounding objects and the guy wires on the 
antenna mast are broken up with insu- 
lators, there will be no trouble of this kind. 
The formula for computing the length of 
the single -wire, voltage -fed antenna is: 

468,000 
Length in feet = 

Frequency in kilocycles 
There is another point to remember in 

the use of this type antenna. The feeder 
should be run for at least a quarter wave- 
length, at right angles to the antenna itself. 

The Marconi antenna is finding increas- 
ing popularity again. We say "again" be- 
cause this was the type of antenna used 
almost exclusively until the amateur started 
using short waves; that was in 1923. Its 
reappearance has been due to the increas- 
ing activity on the . 1750- kilocycle -band, 
where it is practically impossible for most 
amateurs to erect a half, wave antenna, a1 -, 

though quite.a:few stations are known to 
(Continued on - page 509) 
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a This RCA Victor 
`Magic Brain' is almost human!" 

What a thrill to hear...RCAVictor's exclusive 
development that brings far more stations with 
greater ease, accuracy. A revelation in all -wave 
radio plus exclusive RCA Victor "X" band* 

DEEP in the center of RCA Victor's newest all -wave radios is placed 
the "Magic Brain ". So human is it, at work, that even hardened 

radio experts proclaim it "radio's greatest advance in a decade ". Each 
broadcast becomes a miracle of tone perfection -actual higher fidelity 
tone. Each station -your nearby domestic or the most distant foreign 
-comes in sharp, clear, distinct... rich in tone. And each is easier to 
tune in. No more wavering. No more buzz. No more rasp or crackle. 
Instead, bell -like tone ... and a living reproduction of the broadcast 
that you'll revel in. 

Not only is tone enhanced... but range is increased. Not only domestic 
and foreign stations, but police, amateur, aviation signals -and that 
exclusive "X" band* bringing you hourly government weather reports. 

Not only all this, but cabinets of surpassing beauty ... tastefully de- 
signed and patiently built. 

For thirty -five years a leader in sound, now RCA Victor proudly 
gives you the next great forward step - this "Magic Brain ". 

Already America has thrilled to it! It is a success! So you, too, want 
one. Go to any RCA Victor dealer, see, hear and buy a "Magic Brain" 
all -wave set! Prices match the times. 

A RADIO AND A PRICE FOR EVERYONE! 
RCA Victor instruments priced from $18.75 to $375.00 including Standard Receivers, Auto 
Radios, Air -Cell Battery Radios and Radio -Phonographs. All RCA Victor instruments equipped 
with RCA Micro- Sensitive Radio Tubes. All prices F. O. B. Camden, N. J., subject to change 
without notice. Any short-wave radio performs better with an RCA World -Wide Antenna. 
The "X" band is in all sets of 8 tubes or more. 

RCA VICTOR COMPANY, INC., ONE UNIT OF RADIO CORPORATION OF AMERICA ... THE WORLD'S 
LARGEST RADIO ORGANIZATION. OTHER UNITS : NATIONAL BROADCASTING CO., INC.... R. C. A. 
COMMUNICATIONS, INC. . . . RCA RADIOTRON CO., INC. . . . RADIOMARINE CORP. OF AMERICA 

RVI VICTOR 
TABLE MODEL 128. "Magie Brain" super. 
heterodyne. Domestic, foreign, police, ama- 
teur wave bands. Superb cabinetry. 

$69'95 What RCA Victor's 
"Magic Brain" Does 

Inside RCA Victor all -wave sets 
is an uncanny governing unit - 
shown here as part of the regu- 
lar circuit and tubes. Human in 
its thinking, we compare it to 
the human brain. You choose 
the broadcast - from no matter 
where in the whole world. Then, 
watchman -like, it keeps out un- 
desired radio signals. It concen- 
trates on that one and makes it 
four times stronger. Each tone 
has higher fidelity... in a quality 
reception heretofore unequalled. CONSOLE MODEL 281. "Mag- 

ic Brain " superheterodyne. 5 
banda including exclusive "X ". 
High -low tone control. Superb 
audio compensation. $225 
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Informal Tests on 

16 -TUBE 
ALL -WAVE 

"SUPER" 
By the Staff 

ATECHNICAL description of the 
1935 Midwest 16 -tube all -wave re- 

ceiver was published in the November, 
1934, issue of RADIO NEWS on page 299. 
The receiver available for test at that 
time was a preliminary experimental 
model. Since then a new receiver -a 
regular production model -has been sent 
to our laboratory: This is a report of 
tests on this production model. 

WHEN the receiver is first un- 
packed, it looks so totally un- 
like other receivers that some 

operating hints would not be amiss. 
There are three "lever" controls and 
two knobs. The set is turned "on" (not 
until the speaker plug and all tubes are 
inserted) by means of the lever on the 
right. This lever then controls the 
coupling of one of the i.f. transformers 
and thereby regulates the selectivity. 
On the broadcast band (for local recep- 
tion) this lever can be set at normal 
which is the vertical position. The two 
other levers can also be left in a verti- 
cal position and so, for those in the 
family who do not listen to short -waves 
it becomes a two -control receiver. The 
knob at the right is the tuning control, 
the knob at the left is the volume con- 
trol. The pilot light dims when you 
are tuned to a station and it goes out 
altogether when a local station is tuned 
in correctly. Coming back to the lever 
at the right, the "micro -tenuator." 
When the best quality is wanted, this 
lever can be turned clockwise as far as 
it will go. The set is then somewhat 
broad in tuning. This was found to 
work very well; especially in the day- 
time when there is little interference. 
The tone control -lever at your left -is 
also somewhat unusual. It reduces high 
notes when turned toward the right, or 
emphasizes low notes when turned to 
the left. Furthermore, by turning it 
completely upside down, these two ac- 
tions are mixed. 

For short -wave reception, we found 
that we preferred to set the "micro - 
tenuator" on "broad," the tone control 
with a bit of the "high" eliminated, 
volume control all the way up. The 
middle lever is the wave -band switch. 

After a preliminary tryout in the 
RADIO NEWS laboratory, the set was 
brought to the Westchester Listening 
Post. Here an L -type antenna and 
feeder were used with a total length of 
approximately 150 feet. 

Stations received in this location 
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LISTENING TO A PROGRAM FROM HOLLAND 
While this picture was being taken at the Westchester Listening Post, during a day's testing on short waves, the Programs from station PCJ were being logged 

were: YV4RC, XEBT, COC, DJC, 
GSA, W3XAU, W8XAL, W9XAA, 
VE9GW, W9XF, W3XAL, W2XE, 
W8XK, YV3RC, HJ1ABB, HJ5ABD, 
XAL (code, calling CQ), TIEP, COH, 
GSB, W2XAF, DJN, DJA, W1XAZ, 
GSC, VK3LR, VK2ME, PHI, GSD, 
DJD, GSE, W8XK, KW59 (25 m.), 
GSF, DJB, W8XK, PCJ, FYA, 
W3XAL, GSG. 

The set was found especially sensitive 
on the 50 -meter band. Here it was 
sometimes necessary to turn back the 
"micro -tenuator" to "distance," which 
makes it sharper so that stations can be 
better separated. Another outstanding 
feature of the set is that it seems ex- 
ceptionally quiet between stations. The 
special tube, working as automatic tone 
control proves a welcome improvement 
over some of the prevalent "squelch" 
circuits. The calibration on all short- 
wave bands was very good, the error 
never being more than half a division. 

The receiver was used for a period of 
a few weeks at another RADIO NEWS 
Listening Post in the city of New York. 
The antenna used here was about 80 
feet long and of the L -type directed to 

THE TUNING CONTROLS 
Here is a view of the panel, the tun- 
ing controls, and the novel dial em- 
ployed. The set is s hipped from the 
factory with two printed cardboard 
shields over the controls explaining 

their operation 

South America. Short wave reception 
included among others the following 
stations: XEBT, COC, DJC, GSA, 
W8XAL, W9XAA, CP5, VE9GW, 
W3XAL, W9XF, VE9HX, YV2RC, 
W2XE, W8XK, YV3RC, CJRO, 
HJ1ABB, HC2RL (9760 kc.), PRF5, 
GSB, VK3ME, W2XAF, DJA, W1XAZ, 
GSC, VK2ME, W3XAU, I2R0 (9760 
kc.), EAQ, CJRX, FYA, PHI, GSD, 
DJD, W2XE, W8XK, PCJ, FYA, 
W2XE, W3XAL. 

These stations are listed in the order 
of frequency. There were more stations 
received but they could not be identi- 
fied. Most of these short -wave stations 
dim the pilot light to some extent. This 
is a good tuning help for this action is 
very sharp on the short waves. 

Sensitivity on the broadcast band, too, 
was very good. Such stations as KFI 
and KOA can be gotten in the early 
evening. We were not able to get New 
Orleans on 850 in this location. 

The third test was made in a RADIO 
NEWS Listening Post located in an 
apartment house, approximately nine 
miles distant from the heart of New 
York City. The L type antenna em- 
ployed was 100 feet in length. This test 
was conducted over a period of 12 hours 
and loudspeaker volume was obtained 
without difficulty from the following 
short -wave stations: W3XAL, FYA, on 
19.6 and 25.2 meters; W8XK, on 19.7 
meters and 25.2 meters; PCJ, GSF, 
W2XE, on 25.3 and 49.0 meters; GSE, 
GSD, PHI, EAQ, I2RO, VK2ME, DJA, 
GSC, W2XAF, GSB, CJRO, W9XF, 
W9XAA, W8XAL, GSA, COC, DJC 
and HJ2ABC. The reception from PCJ, 
Huizen, Holland, 19.6 meters, and 
I2RO, Rome, Italy, on 30.6 meters, was 
excellent. The English, German and 
French stations were all good, as was 
EAQ, Madrid, Spain, on 30.4 meters. 
The broadcast operating test at this lo- 
cation was handicapped by unusual 
heavy static. In spite of this, between 
9 and 10 P.M. the following stations were 
received, WCCO, WHAS, KOA, CRCI, 
WLW, WIP, WICC and KFI. 
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Some `?noughts On 

SHORT WAVE 

CONVERTERS 
A well -designed converter will 
effectively solve the problem of 

short -wave reception for owners 
whose broadcast -band receivers are 
too good to discard as worthless 

S. Gordon Taylor 
THE modern all -wave receiver is 

a close approach to the ideal 
made possible by current techni- 

cal development, inasmuch as it com- 
bines in one instrument the facilities 
for tuning in stations on both the broad - 
cast band and the short waves. Thus 
Mr. and Mrs. John Q. Public are pro- 
vided with the widest variety of radio 
programs with the minimum operating 
complications. In spite of the advan- 
tages of a good all -wave receiver, how - 
ever, there is still a place in the radio 
spectrum for good short -wave con- 
verters. This fact is definitely recognized 
by some of the larger manufacturers 
who market both all -wave receivers and 
short wave converters. 

There are many homes which boast 
high quality - broadcast -band receivers 
which are in every way eminently 'satis- 
factory to their owners except that they 
do not provide for short -wave recep- 
tion. No matter how great the urge of 
short waves, most owners of such re- 
ceivers are either - unwilling, or unable 
financially, to scrap them in favor of 
all -wave receivers. For owners so sit- 
uated, a good short -wave converter 
represents the logical answer. 

Unfortunately short -wave converters 
have not built up a particularly en- 
viable reputation, the chief reason being 
that in too many cases the converter 
has been designed as a cheap accessory 
without anything like the careful engi- 
neering design that has been put into 

A NEW S.W. CONVERTER 

This first model of the RADIO NEWS 

S.W. Converter is now under test. 
By next month the description of the 
final model should be ready for pub- 

lication 
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the short -wave circuits of modern all - 
wave receivers. Yet people buying 
these converters have expected as good 
short -wave results as they would obtain 
with a good all -wave receiver. 

If good short -wave reception is to be 
obtained from a converter receiver com- 
bination it necessarily follows that the 
converter must meet the same techni- 
cal requirements and standards as does 
a good short -wave receiver design. If 
less real engineering thought is given to 
the development of the converter, the 
short -wave results obtained will be cor- 
respondingly poor. 

Among other things, there has been 
little inclination to include a stage of 
tuned r.f. amplification in converters, 
although such á stage is now included 
in practically every all -wave receiver. 
As a result, converters have, for the 
most part, been noisy in operation and, 
lacking selectivity, have been unsatis- 
factory in their ability to suppress re- 
peat points or "images." 

Another weakness of many converters 
has been the lack of adequate shielding. 
When connected ahead of a super- 
heterodyne broadcast -band receiver, sig- 
nals at or near the frequency to which 
the broadcast -band set is tuned have 
shown a tendency to get through to the 
receiver, causing birdie whistles. 

THE CIRCUIT OF 

In addition to these various weak- 
nesses of the more common types of 
short wave converters, there has been 
the additional disadvantage that many 
of them were designed to draw their 
operating voltages from the broadcast - 
band receiver. There are a score of 
obvious objectionable features in this 
practice. 

Given a moderately good broadcast - 
band receiver, excellent short -wave 
results are obtainable with a well - 
designed converter. Such a converter 
should meet the following requirements: 
(1) Thorough shielding, (2) indepen- 
dent power supply, (3) one tuned r.f. 
stage, (4) tuned -output circuit, and (5) 
antenna switch by means of which the 
antenna can be switched from the con- 
verter to the broadcast set, or vice 
versa, without the necessity for discon- 
necting and reconnecting the antenna 
whenever a change -over is to be made. 
In addition to these major requirements, 
there are certain other desirable refine- 
ments, such as single dial control, for 
instance, which are, of course, an ad- 
vantage, although not necessarily essen- 
tial. 

For the benefit of those who may 
possess broadcast -band receivers with 
which they do not want to part, or 
which they (Continued on page 524) 
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AND NOW! $12 CONDENSER 

ANALYZER ADDED TO SUPREME 

85 "NEONIZED" TUBE TESTER Ar 
NOEXTRACOST 

Shorts and leakages in capacitors have been re- 
sponsible for many a kick -back on repair jobs which 
apparently checked 100% when they left your lab. 
Baffling faults in Automatic Volume Control circuits 
that finally caused a trip of the set back to the factory, 
or the replacement of every capacitor in the circuit, 
have had the root of their trouble in capacitor leak- 
ages that not even a high -range ohmmeter could 
detect. Knowing this, alert radiomen are now awake 
to the fact that a 100% job of modern servicing must 
include a complete condenser (or capacitor) analysis. 

And Supreme -the organization of practical radio servicemen and 
engineers -now gives it to you. Includes it as a still further distinction 
to the most distinguished tube tester in radio service work. Think 
of it, a $12.00 condenser analyzing equipment is now incorporated 
as standard design in SUPREME 85 "NEONIZED" TUBE TESTER. 
Without a penny of extra cost! 

Now that Famous, unerring Neon light provides analysis of capaci- 
tors as well as of tubes. Positive detection of leakages, shorts, opens. 
Every desired test of any capacitor, regardless of size. 

And every serviceman can well afford to modernize with the 
SUPREME 85. Not only because it is low in first cost, but partic- 
ularly because it soon returns First cost and plenty more besides, 
and because it puts your service on a 1935 plane, giving you a 
3 in 1 Tester, namely (1) TUBE TESTER; (2) TUBE LEAKAGE 
TESTER; (3) CONDENSER ANALYZER ... at the price of one. 

As part of its service to Supreme owners, and realizing that its 
own reputation is built on the reputation of the users of its instru- 
ments for a progressive service, SUPREME makes this high -class 
condenser analyzer equipment available to present owners of Model 
85 at nominal cost. Write for information. 

Saltville, Va., Nov. 16, 1934. 

SUPREME INSTRUMENTS CORPORATION, 
Greenwood, Miss. 

Gentlemen: 
I would like to say just what I told an important 

customer the other day. This customer being quite 
a radio man himself had Fully realized the Joy 
of radio and had purchased a Stromberg- Carlson 
Telektor outfit with a Capehart Automatic Phono. 
The receiver had been performing beautifully until 
recently when there was a hum setup in the set. 
I was called on to service this receiver and to my 
dissatisfaction I did not find this trouble. How- 
ever, I advised my customer that I had some new 
testing equipment coming and would make an- 
other checkup. He agreed to wait and here is 
where SUPREME came in. The first thing I did 
was to recheck the tubes. The fourth tube checked, 
made my heart leap. The Neon light lit up 
oh so beautiful. I then noticed the button to see 
what part of the tube was shorted and found the 
filament shorted to the cathode. I could easily 
see the hum trouble then. And a new 27 in- 
stalled corrected the trouble. My remark to the 
customer was, that I believe I would send Supreme 
Company another $25.00, as the instrument was 
worth a lot more than it cost. 

Supreme has helped the serviceman, and the 
serviceman should be glad to help Supreme. 
You may count on our shop being a fully Supreme 
booster. We contemplate ordering another 
DeLuxe 333 within the next few days. 

Very truly yours, 

E. R. Arnold, 
RADIO SERVICE SHOP. 

MANY THANKS, MR. ARNOLD. 
NEVER MIND THE "EXTRA $25." 

Sl'1'liEll Tl'SF CF57 F:R 

_>` 

DEALERS NET CASH 
WHOLESALE PRICE '39 95 

"The Neon Light Lit Up 
. E Oh So BeautiFul, 
Could Easily See The Hum 
Trouble Then." 

Actual experience of radio men is the soundest evidence of the new paths in 
service accuracy blazed by the SUPREME "NEONIZED" 85 TUBE TESTER. 
Witness the letter herewith from Mr. E. R. Arnold. Typical of untold others. Buy 
the tube tester that gives you most in satisfied customers ... at no extra cost. 

Ask your jobber for a demonstration of 
this most outstanding tube tester in 
radio service work and other Supreme 
instruments. Send accompanying cou- 
pon for complete 1935 Catalog. 

SUPREME Model e No. 35 Tube Tester 

SUPREME Model `t 

No. 333 -Standard 
Radio Analyzer 

SUPREME Model 
No. 333 -DeLuxe 
Radio Analyzer 

.95 

$39'= 

SUPREME INSTRUMENTS CORP., 
513 Supreme Bldg., 
Greenwood, Miss. 
Please send complete detailed catalog 1935 
Supreme instruments. 

Name 

Address 

City State 

Jobber Preference 
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BACKSTAGE IN 
BROADCASTING 

GEORGE GERSHWIN 

Chatty Bits 
on Radio 

Personalities 

Samuel Kaufman 
IT seems that most successful girl stars 

we meet around the New York net- 
work studios are natives of distant 

towns and cities, but Lucille Peterson, the 
brunette songster who is heard on George 
Gershwin's CBS periods was born in the 
American metropolis. Her first love was 
the piano but she was overheard singing 
by a casting agent and soon found herself 
prima donna of a Broadway revue. This 
was followed by a tour of movie houses 
and, in turn, by a radio engagement in 
Detroit. Countess Olga Albani and Frank 
Parker are two radio stars whose encour- 
agement helped her in the following a 
musical career. 

DECENT weeks brought about some 
new arguments on whether American 

broadcasting should or should not be Gov- 
ernment operated and whether a large pro- 
portion of the available channels should be 
allocated to colleges and universities. The 
Government hearings in Washington and 
the annual convention of the National Ad- 
visory Council on Radio in Education in 
Chicago brought to light the opinions of 
many experts in varied fields. Concerning 
the demands of certain educators for one - 
fourth of available channels, we think Dr. 
Walter Damrosch deals with the subject 
soundly in his following statement: "I 
have grave doubts as to the ability of such 

DR. WALTER DAMROSCH 

-BETTY 
JAYNE 

educational institutions to make any con- 
tributions in this direction which would 
improve or even approach the musical pro- 
grams now presented over the air. How 
would they obtain the enormous amount 
of money necessary to present such pro- 
grams? How would they finance a pro- 
gram such as our (NBC) Friday morning 
school concerts, our four weekly chamber 
music concerts, our operatic broadcasts and 
choral performances? Where could they 
find the necessary symphonic orchestras 
and artists which now constantly appear 
on our programs ?" 

BETTY JAYNE, a young songstress from 
Buffalo, New York, has been assigned 

a Tuesday, Thursday and Saturday broad- 
casting spot on the new American Broad- 
casting System network. Her first public 
appearance was at a high school concert 
where Loretta Clemens, NBC star, heard 
her and arranged an initial microphone en- 
gagement. That was three years ago. 
Now, at twenty -'one, Betty has earned a 
featured spot on the newest major net- 
work. The ABS is keyed by Station 

"ONE MAN'S FAMILY" 

PEGGY FLYNN 
AND 

CHARLIE KING 

B. A. ROLFE 

WMCA, New York, and is lining up a 
promising roster of radio artists. 

THE sustaining program "One Man's 
Family," long an outstanding NBC 

feature, has caught the attention of an 
alert sponsor and is now in the commer- 
cial ranks. With the addition of the spon- 
sor, the makers of Kentucky Winners 
Cigarettes, the feature was switched from 
a Saturday to a Wednesday schedule. The 
drama of daily life in an average American 
family is unfolded in this meritorious 
series authored by Carleton E. Morse. The 
programs originate in the San Francisco 
NBC studios. The cast includes Anthony 
Smythe, Minetta Ellen, Kathleen Wilson, 
Michael Raffetto and Bernice Berwin. 
Another NBC feature to obtain a sponsor 
is "Vic and Sade," a Chicago studio pre- 
sentation. The Procter & Gamble Com- 
pany is presenting the feature daily, ex- 
cepting Saturday and Sunday. Art Van 
Harvey, Bernardine Flynn and Billy Idel- 
son are starred in the series from the pen 
of Paul Rhymer. 

EARLY bird radio fans who flip the re- 
ceiver on while dressing, shaving and 

breakfasting heartily welcomed a type of 
program to the air that was previously 
heard only in evening hours. B. A. Rolfe 
and a 30 -piece orchestra, plus the comedy 
team of Ed East and Ralph Dumke (Re- 
member the Sisters of the Skillet?) are 
stars of the Tuesday, Wednesday and 
Thursday NBC 7:45 a.m. (E.S.T.), broad- 
casts. The programs run 45 minutes, pre- 
senting familiar tunes and a type of humor 
that goes well during the morning hustling. 
There is a time announcement every five 

VICTOR KOLAR AND HENRY FORD 
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MARY COURTLAND 

minutes so that you won't be able to blame 
the program for being late to work. 

CHARLES KING and Peggy Flynn, 
musical comedy performers, are co- 

starred in the new Tastyeast series Sunday 
nights over NBC. King was a big stage 
success in the pre -talkie era having been 
featured in "Little Nellie Kelly" among 
other productions. He registered favorably 
in "Broadway Melody," one of the first 
musical talkies. Although heard from time 
to time as a guest star on radio programs, 
this is his first weekly series. Miss Flynn, 
whose stage name is Peggy Bernier, ap- 
peared in "You Said It" and other musical 
stage productions. 

ANEW high mark in musical broad- 
casting was set this season. The 

Sunday night Ford and General Motors 
presentations over CBS and NBC respec- 
tively were notable contributions to the 
network schedules. The guest star rosters 
of both series were filled with names emi- 
nent throughout the world for concert and 
operatic successes. One unfortunate angle, 
though, was that both programs went on 
the air at the same time, forcing listeners 
to hear just one or the other -but not 
both. The point is that they were both 
worth hearing. Another musical highlight 
of the season was the launching of the 
winter series of Voice of Firestone Con- 
certs on NBC Monday nights. On alter- 
nating schedules, the series features Richard 
Crooks, tenor; Gladys Swarthout, Mezzo - 
soprano, and Nelson Eddy, baritone. Miss 
Swarthout and Mr. Crooks had previously 

(Continued on page 517) 
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Nine months ago, the Hallicrafters introduced 
the SKYRIDER- recent imitators still fail to offer 
all these exclusive SKYRIDER 

'THE Hallicrafters SKYRIDER, in- 
troduced nine months ago, was 

the first compact, efficient com- 
munication receiver to offer truly pro- 
fessional standards at a reasonable 
price. Today the Super SKYRIDER 
maintains that leadership. 

Note its use of four short -wave 
bands instead of three, which in- 
creases the LC ratio 33%-greatly 
improving the signal to noise ratio. 
Note, too, that though the Super 
SKYRIDER has a measured overall 
sensitivity greater than any re- 
ceiver, the I. F. transformers are 
operated at only 50 micro-volts--an 
indication of its tremendous sensi- 
tivity in the R. F. stage. 

Note these other features: the 
built -in speaker and power pack - 
pre- selection -the unusually wide 
band spread -the vibrant power. 
Write today for full information. 

features 

BUILT -IN POWER 
4 8NDRSPEAKER WAVE' BANDS 
7" BAND SPREAD ON 40 

METER BAND 
PRE -SELECTION 
NO PLUG -IN COILS 

PACK 

Check 
These Features 
LESS THAN 3 MICROVOLTS 

SENSITIVITY - - 
3 WATTS POWER OUTPUT 

IN THE SPEAKER 
TONE CONTROL ' 

FREQUENCY METER AND 
MONITOR. 

W. J. Halligan, Pres. 
the hallicrafters, inc. 
3001 Southport Ave. Chicago, III. 

the hallicrafters, inc. 
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Both models illustrated use 
Weston Socket Selectors 

The demand for Weston Select- 
ive Analyzers proves conclusively 
that dealers and service men are 
finding it highly profitable to use 
nothing but a quality, life -time 
analyzer. This selective method 
of analysis, introduced by Wes- 
ton, now is standard practice 
among radiomen everywhere. 

To suit all requirements, two 
types of the famous Model 665 
now are available. Type 1 em- 
ploys a rotary switch for the 
selection of ranges . while Type 
2 has a series of pin jacks and is 
offered at much lower, cost. 

Both types have the same broad 
list of ranges, and combined with 
the Weston Socket Selector Set 
are truly universal in their capa- 
city to analyze radio receivers. A 
bulletin is available giving com- 
plete information on these life- 
time analyzers. Return the cou- 
pon today ... Weston Electrical 
Instrument Corporation, 615 Fre- 
linghuysen Ave., Newark, N. J. 

-- --WE S TON. 
Radio Instruments 

WESTON ELECTRICAL INSTRUMENT CORPORATION 

615 Frelinghuysen Ave., Newark, N. J. 
Send bulletin on Weston Radio Instruments. 

Name..............._.......... 

Address ..................... 

City and State... 
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THE SERVICE BENCH 
ZEH BOUCK 

THE SERVICEMAN AND 
HIS LOCAL ORGANI- 

ZATION 
YOU can't keep a good serviceman 

down, but he'll get along a lot more 
rapidly if, as we have suggested be- 

fore, he boosts his Local Service Organiza- 
tion, shares his trials and triumphs with 
his fellows, and, in return, takes every ad- 
vantage of their pooled knowledge and 
experience. The Greater Bridgeport Radio 
Servicemen's Association is an inspiring ex- 
ample of how rapidly progress can be made 
through co- operative efforts. This organ- 
ization came into being just slightly over 
a year ago, at a time when many service- 
men felt that the depression had them 
licked, and were about ready to trade in 
their test -sets for a hitch -hiking outfit. 
These affiliated servicemen have prospered 
to such an extent that, just one year later, 
a first annual banquet was held at one of 
Connecticut's most exclusive taverns. Well 
on to two hundred active servicemen at- 
tended, as well as a score or two of out - 
of -town guests prominently identified with 
various phases of radio -from engineering 
to sales. Continuous entertainment was 
provided, and the Mayor of Bridgeport 
thought enough of the organization to ap- 
pear personally and assure the crowd that 
their efforts were rapidly raising the status 
of the serviceman to that of a profession. 
Door prizes, the value of which totaled 
several hundred dollars, were contributed 
by manufacturers and local dealers. They 
ranged through velocity mikes, power 
transformers, test instruments and a set of 
Rider manuals to last (but we hope not 
least) a two -years subscription to RADIO 

NEWS. Door prizes, by the way, are also 
distributed at the regular meetings of the 
Greater Bridgeport Radio Servicemen's As- 
sociation. This has proved to be an ex- 
cellent stimulus to attendance. (Your ser- 
vice editor was fortunate enough to attend 
the banquet, and somehow or another 
squeezed into the photograph of the speak- 
ers table). 

Servicemen in other parts of the country 
should take the hint from the Bridgeport 
"gang," and not neglect the promotion pos- 
sibilities of a service organization. 

The relationship between the manufac- 
turer and the servicemen organizations 
should be one of mutual co- operation -the 
manufacturer supplying all necessary data 
for the servicing of, his receivers, and the 
organized servicemen studying and really 
assimilating this information so that good 
servicing jobs will be assured when the 
occasions arise. 

THE DAY'S WORK 
We'll start out this month with a couple 

of kinks that will contribute their little 
mite to quick and successful servicing. The 
insulated screw -driver seems to : have an 
unlimited variety of forms, and George 
Mark, of Los Angeles, California, is re- 
sponsible for that of Figuré 1. He writes- 
"Some radio adjustments have. to be made 
on the receiving set when in operation. If 
an ordinary screw -driver is used for mak- 
ing such adjustments, there is always the 
danger that the long metal shaft will short 
over to some live part of the circuit with 
all possibilities of minor disaster. The pos- 
sibility of such trouble can be easily 
avoided by slipping a length of rubber tub -. 

ing over the shaft so that only the tip 
projects." 

Our old "standbi," Frank W. Bentley, of 
Missouri Valley, Iowa, who "kodaks as he 
goes," sends us the photo of Figure 2, 

which will be of interest to the rural ser- 
viceman, as well as others who have oc- 
casion to hook up dry cells. These jump- 
ers are harness belt or strap fasteners, and 

FIGURE 2 

can be procured cheaply from any harness 
shop or hardware store in the proper size. 
They make a more satisfactory, convenient 
and permanent connection than is possible 
with wire. 

THIS MONTH'S 
SERVICE SHOP 

R. O. Lamb, manager of the Lamb Radio 
Service, Wilkinsburg, Pa., is a familiar con- 
tributor to this department. It is with 
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THE SOCIAL SIDE OF SERVICING 
Speakers table at the first annual banquet given by the Greater Bridgeport Radio 
Servicemen's Association. John Rider being greeted by the president -your 

service editor at the left 

consequent pleasure that we show his 
Service Shop, in this month's heading. All 
the usual equipment is there, plus a good 
stock of tubes and a husky bench. Mr. 
Lamb specializes in convertor troubles. 

While on the subject of personalities, we 
are glad to take a good look at John Niss- 
lein, also a regular help in making up the 
Service Bench, whose general contours are 

FIGURE 3 

observed in Figure 3. Philcos and automo- 
bile radios are his specialty. 

Service Notes 
-from E. M. Prentke, of the Prentke 

Laboratories, Cleveland, Ohio -"Some dope 
on volume control replacements. The 
Simplex, model R, volume control can be 
replaced effectively with the Centralab 
No. 52,205. General Motors superhetero- 
dynes, models 120, 130 and 140, chassis A 
and B. To replace volume controls effi- 
ciently, use Centralab No. 74 -602, one side 
to the antenna and the other to the screens 
of the '24's. The performance of the 
Silver -Marshall model R can be decidedly 
improved by replacing the volume control 
with a Centralab No. 62- 110." 

Servicing Majesties 
Morris Chernow, of New York City, our 

walking encyclopedia on Majesties, sends 
through the following items from his ser- 
vice note -book. Referring to models 460 
and 440, he writes: "When no plate volt- 
ages are indicated on the 460 set, look for 
an "open" in the 10,000 -ohm section of the 
candohm voltage- dividing resistor, shown 
as R14 in the circuit diagram. No signals, 
though all voltages test okay. Look for an 

open coupling condenser between the -55 
tube and the control grid of the 2A5. This 
is a tubular type of .03 mfd. capacity and 
is located underneath the candohm voltage 
divider resistor. In the 440 set, a com- 
pletely dead receiver may be due to a de- 
fective 6Z5 tube which has an annoying 
habit of failing quite often. Later models 
of this receiver come equipped with a one 
ampere fuse in the transformer primary 
circuit for the purpose of preventing trans- 
former burn out with a defective 6Z5 tube. 
(Better install such a fuse if you run across 
one of the earlier sets. -Ed.) Oscillation 
in this set is almost always due to a defec- 
tive 6F7 tube, which is quite critical in 
operation in this receiver. Motorboating is 
caused by an open in the 1- megohm resis- 
tor located in the grid return of the triode 
section of the 6F7 tube, shown as R9 in 
the circuit diagram. Look for an open 41 
cathode resistor when a high -plate voltage 
is indicated on all tubes, with no signal 
coming through. The correct value is 
500 ohms, and when open the plate volt- 
ages rise to over 300 volts. Failure of the 
tube to oscillate may be caused by a rosin 
connection on the third grid return resistor 
(150,000 ohms) in the 6A7 tube circuit. 
Go over the connection with a hot solder- 
ing iron. With the model 800 Majestic, the 
only chronic failure is due to the opening 
of the 10,000 ohm section of the candohm 
voltage divider resistor. 

"The following notes apply to the model 
400 Majestic: When the set seems to have 
plenty of r.f. pick -up, but very low volume 
on all stations, look for an open speaker 
field coil. For some reason these open 
quite frequently, and the only cure is to 
replace them. When no signal is obtained 
from the first 57 -A detector -oscillator tube, 
although the i.f. and other tubes are alive, 
test for a grounded i.f. transformer. There 
should be no reading from the control grid 
lead of the i.f. 58 -A tube to the trans- 
former can. The transformer need not be 
replaced. Simply remove the coil, wrap 
fish paper around it, and put it back into 
place. If the set is completely dead at the 
grid of the 43 output tube, the chances are 
that the C bias resistor in the cathode is 
open. This is of 700 -ohms value. Another 
possibility, though less probable, is a de- 
fective 43 tube. (The electrolytic con- 
denser across this bias resistor occasionally 
shorts out, causing a pronounced hum.) 

"In the 400 -A series, which utilizes the 
same circuit and layout, only employs two 
6D7's and a 6E7 instead of the 58 -A's and 
the 57 -A tube, trouble is often encountered, 
the symptom being a gurgling type of hum. 
Replacing with a new 6D7 tube in the de- 
tector socket will usually cure it. Some- 
times you will have to try as many as a 
half dozen tubes before you will find one 
which will eliminate the hum. Intermit- 
tent reception which can be controlled by 

(Continued on page 525) 
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You Can't Hear 
Noise, Because 
It Isn't There! 
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for NOISE 

HERE 

IS THE 

SECRET 

of 

ELECTRAD'S 
New QUIET 

VOLUME CONTROL 
THE resistance element is baked on 

the flat outer rim of a rigid Bake- 
lite ring. Over this, the special -alloy 
floating contact gently glides in a 
straight path. 

Result: the smoothest, quietest, long- 
est -lived replacement volume control 
ever devised. Absolute quiet is 
further guaranteed by individual test- 
ing of each control at the factory. 

The molded Bakelite case, with re- 
movable metal end -cover, projects back - 
panel only 1/2 inch, when mounted. 
New -type power -switch (approved by 
underwriters) attached by a single 
screw. Extra -long, easily -cut aluminum 
shaft. Made in all standard sizes. 

Standard Re- 
placement Unit 
with Poicer- Sivttch at- 

tached. 

Mail coupon for descriptive folder. 

RES ISTOR 

Name 

tl` 

ELECTRAD. 
Inc. 

175 Varick St., 
New York. N. Y. 

Pleoee nand 
h 
co 1935 

fo, etdow 
QUIET Volume Contrat. 

na 
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HBNYON 
I 

Pit( "WrS 

QUALITY and POWER 

WITH ECONOMY 

KENYON 
Amplifier Kits 
If you prefer critically designed amplifiers re- 
flecting present -day economy with remarkable 
quality, then consider KENYON Versatile Ampli- 
fiers offered in kits or individual components. 18 
or 36 watts power output. Frequency response 
plus or minus 2 db from 100 to 8000 cycles. 
Voltage gain of 80 db. Complete two -circuit, 
four -position mixer integral with audio channel. 
Audio and power chassis on separate decks. 

Kit 245 AB (18 Watts) 
Transformer Components Only, List í 

c p51.35 
Kit 445 AB (36 Watts) 

Transformer Components Only, List $62.60 
Accessory components are mounted to respective chasses 
at factory. Accessory kit does not include mixer T pad 
attenuators. Accessories for either the 18 or $54.50 36 -watt unit, complete (list price) 

If rack and panel mounting Is preferred to table mount- 
ing, the accessories total 812.00. If technician prefers to 
select own accessories, too chasses may be purchased 
separately, together with tube cover and mixer cover 
plates and voltage amplifier cradle suspension 
for 820.00 
Ask your dealer for a copy of 
Engineering News No. 10 describ- 
ing this unit in detail. 

,ReJ, KENYON 
TRANSFORMER CO., Inc. 

840 Barry St. New York City 

"MIRACULOUS!" 
T-t - HI- FI - 

TRADE MARK REGISTERED 
(High -Fidelity) 

ANTENNA SYSTEMS 
Guaranteed to outperform 

any other aerial 

rThe 
Doubleday-Hill Electric Company Pittsburgh 
that performance of the YNCHHFI Antenna 

System is absolutely miraculous. a r before have 
they been demonstrate short reception. 
hut now that set practically everything that on the 
air." 

-FRANK A. BAUMGARTEN 

PATENTED 
for your protection. It cannot be duplicated 
by others. There is nothing 'Just as good." 
Don't accept substitutes because 

"No Radio Can Be Better Than Its Aerial - 
No Aerial Is As Good As a LYNCH Aerial." 

Full Information on Request 

Arthur H. Lynch, Inc., 227 Fulton St., N. Y. 
PIONEER OF NOISE- REDUCING AERIALS 

R A D I O 
ENGINEERING, 
broadcasting, aviation and police radio, servicing, 
marine radio telegraphy and telephony, Morse teleg- 
raphy and railway accounting taught thoroughly. En- 
gineering course of nine months' duration equivalent to 
three years of college radio work. School established 
1879. All expenses low. Catalog free. 
Dodge's Institute, Oak st., Valparaiso, Indiana 
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RADIO PHYSICS COURSE 
ALFRED A. GHIRARDI 

Lesson 37 

Capacity of Condensers 
THE capacity of a condenser for stor- 

ing electrical charge is called its ca- 
pacity or capacitance. The term 

"capacity" is probably in more common 
use than "capacitance." Since the quantity 
of electrical charge (electrons) which can 
be stored in a condenser of given size de- 
pends upon how much e.m.f. or "pushing 
force" is applied to keep the electrons 
crowded into the negative plate against 
the force of their mutual repulsions. it is 
only natural that the unit of capacity or 
capacitance should be defined in terms of 
not only how much charge is stored, but 
also on how much voltage is applied. The 
unit of capacitance is the farad, named 
after Michael Faraday, and is defined as: 
the capacitance of the condenser in which 
an applied e.m.f. of one volt will store one 
coulomb (6.28 X 1018 electrons) of elec- 
tricity; or vice versa, the capacitance of a 
condenser whose voltage is raised one volt 
when one coulomb of electricity (6.28 X 1018 
electrons) is added to it. 

The farad is a very large unit, since a 
condenser having a capacitance this large 
would be very large in physical size. The 
condensers dealt with in ordinary electrical 
and radio work have capacitances of mil- 
lionths of farads or microfarads (abbre- 
viated mfd.). A smaller unit yet, the 
micro -microfarad, is commonly used in 
radio work in connection with very small 
condensers. This is equal to 10-'8 farads. 
Another unit used extensively in Europe is 
called the centimeter of capacitance. It is 
equal to 1.1124 microfarads. 

The capacitance of a condenser depends 
entirely upon three main things: (1) the 
"total" surface area or size of the plates, 
(2) the separation of the adjacent plates 
or the thickness of the dielectric between 
them and (3) the kind of dielectric or the 
nature of the material between the plates. 
Let us see just how and why each of these 
factors affect the capacitance. 

Suppose an e.m.f. of one volt is applied 
to the condenser shown at the left of Fig- 

that the had the condenser shown at the 
center, with the plates 2 feet by one foot 
each (twice as much area), and apply one 
volt to them. Since the transferred elec- 
trons can now spread over a surface twice 
as large, twice as many electrons can be 
transferred around from plate A to plate 
B before the electric charge builds up to 
a sufficient intensity to equal the applied 
e.m.f. and stop the transfer of electrons. 
Thus, doubling the area of the plates 
doubles the electron charge stored for a 
given applied voltage, that is, doubles the 
capacitance. In most commercial condens- 
ers instead of having just two very large 
plates to obtain the required amount of 
capacitance, the condensers are built up 
more compactly with alternate layers of 
plates and dielectric, and the plates are 
connected as shown at the right of Figure 
1. All the positive plates are connected to 
form a common positive terminal, and all 
the negative plates are connected to form a 
common negative terminal as shown. Both 
sides of each plate are effective in acting 
on the dielectric between the plates. Con- 
densers of this type may be built in very 
compact form. 

Capacity Varies with the 
Spacing 

If the distance between the plates is de- 
creased one -half, the thickness of the di- 
electric is decreased one -half, and the 
capacitance is increased, for then there are 
only half as many electron orbits in the 
dielectric to be deformed by the electric 
forces of the electrons. Hence the electrons 
being crowded into the plate which be- 
comes negative must only act against half 
as much opposition from the electrons in 
the dielectric and a given applied e.m.f. 
can crowd twice as many electrons into the 
negative plate, resulting in twice as much 
stored charge and twice as much capaci- 
tance. The thickness of the metal plates 
themselves has no effect on the capacitance. 
The plates are usually made as thin as pos- 
sible in the various types of condensers, so 
as to make the condenser compact. How 
thin the dielectric can be made depends 

6.28 X 1048 
ELECTRONS 
PER SQUARE 

FOOT 

6. as X 4048 ELECTRONS 
PER SQ.FT. TOTAL - 
42.56 x4018 ELECTRONS 

(TWiCE AS MUCH 
CHARGE) DIELECTRIC 

PLATES, 

BUILT-UP CONDENSER OF 
N PLATES. TRERE ARE 
N -1 PIECES OF DIELECTRIC 

BEING ACTED UPON 

Figure I. The capacitance of a condenser is proportional to the surface area of 
the plates, since the larger the surface area is the more space the transferred 
electrons have to spread over. Mica -type condensers have alternate sheets of 
tin foil and mica stacked up as shown at the right to form compact condensers. 

ure 1. We will assume this to have a ca- 
pacitance of one farad, and to have two 
plates, each of one foot square. Then 
6.28 X 10i8 electrons will be transferred 
around from the plate A which becomes 
positive, to the plate B which becomes 
negative. These will distribute themselves 
uniformly over the entire surface of the 
negative plate and their combined charge 
will act on the dielectric. Now, suppose 

upon how thin it is physically possible to 
roll out the particular dielectric material 
used and also what voltage the dielectric 
must be able to safely withstand. As we 
shall see later, the thinnest dielectric used 
in practical condensers is the aluminum 
oxide and gas film which is formed in the 
electrolytic condensers. This makes it pos- 
sible to build electrolytic condensers of 
large capacitance in very small spaces. 
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The "Ham" Shack 
(Continued from page 498) 

be blessed with the space for such an- 
tennae. In general, its length is not criti- 
cal. The usual practice is to make it 23.7% 
of its length in meters (i.e., length in meters 
divided by 4.2). Wavelength (in meters) 
may be determined by dividing the fre- 
quency (in kc.) into the velocity, 300,000. 
That means 125 feet will be adequate for 
the 150 -meter band. On the other hand, 
it will be seen that the 80 -meter Hertz 
will form an excellent quarter -wave (Mar- 
coni) antenna, when operated against a 
counterpoise or ground. 

Calls Heard 
By Lewis F. Miller, 4614 North Paulina 

Street, Chicago, Ill. On 20 -meter 'phone: 
LU8BR, PY2AK, TI2EP, K4SA, K6BAZ, 
VP6MR, HI8X, HI7G, HI6S, CM6XS, 
CM2SE, CM2QY , CM2WZ, CM2AN, 
CM2SV, CM2RA, CM2LL, CM2JM, X1G, 
X1AI, X1AX, XIBR, X2N, VE4BF, 
VE4IG, VE4HW, VE4DU, VE4GO, VE4LL, 
VE4KX, VE4FI, VE4CY, VE4HQ, VE4EA, 
VE2GK, VE2BG, VE2DX, VE2CH, 
VE3XQ, VE3GK, VE3CF, VEGS, VE3JG, 
VE3HC, VE1CO, VEIDR, VE1BV and 
VE5CP. Mr. Miller reports hearing more 
than 750 amateur stations in the United 
States in every state in the Union. 

By M. Mickelson, P.O. Box 2754, Bloom- 
ington Station, Bloomington, Minn. On 
20 -meter 'phone: K6UA, K6CMC, K6BAZ. 

By N. C. Smith, Forge House, High 
Street, Foots Cray, Sidcup, Kent, England. 
On 20 -meter 'phone: FM4AA, RW59, 
W3GDL, W2ZP, K4SA, F3BN, I1KG, 
W2GOQ, G6VP, VE5FY, W1GPE, W2AIE. 

By Sam J. Emerson, 1097 Galewood 
Drive, N. E., Cleveland, Ohio: Heard on 
several bands: HI6F, 11I7G, HI8X, X1G, 
CM2WZ, CM6XS, VE4HQ, VE2EE, 
OA4B, CM2AN. 

Television Scanner 
(Continued from page 467) 

results in power savings which Mr. Pries 
computes to be of the fourth magnitude - 
i.e., one ten -thousandth of the power that 
would otherwise be required. In the scan- 
ner as built at present, for example, the 
wire builds up a twisting moment at the 
mirror of about eight degrees -more than 
enough for television requirements -with 
an applied power in the coil of less than 
one -half watt. The tilting motion of the 
frame is likewise required with a power of 
only five one -hundredths of a watt. Since 
the required power is so small, Mr. Preiss 
proposes that it shall be obtained directly 
from the receiving amplifier, by the build- 
ing up of a pulse sent over the air, thus 
assuring exact synchronization of the re- 
ceiver with the transmitter, and doing 
away with all necessity for driving motors, 
high voltage transformers, or anything of 
the sort. 

The scanning units built by Mr. Preiss, 
and illustrated in the accompanying photo- 
graphs, are small and rugged, and cost 
about as much to build as does a good 
dynamic speaker. Test models have been 
operated through several billion swings of 
the scanning mirror without showing the 
slightest trace of deterioration, since the 
entire action is obtained through the in- 
herent elasticity of the various parts of 
the unit, without dependence upon any 
bearings or other similar devices. 
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Q I-11. adw 
SERVICING 
by ALFRED A. GHIRARDI 

and BERTRAM M. FREED 
WHAT A BOOK' (2nd Revised and Greatly Enlarged 

WHAT A CHANCE! Edition of "Radio Servicing Course ") 

It was worth waiting for -this amazing new Supplemented by 
servicing book by Ghirardi and Freed! Noth- 

like it has ever been published before. In ing FIELD SERVICE 
these pages you will find every bit of essential 

DATA SUPPLEMENT information you will need in practical servic- 
ing today. 

Both authors are well -known radio men- AND ANSWER BOOK 
A. A. Ghirardi is author of the famous Radio 
Physics Course; B. M. Freed is one of the fore- Sorne of the sensational features 
most servicing experts in the country. Their contained in these two books: 
book contains not only the fruit of their com- 
bined experience -but also that of many 
others. It is built up from the actual case A 
records of leading servicing organizations. It 

19 

fj 

es cl. Sk 
brig is a digest of all the worthwhile servicing in- 3 Q d5 oo n 

formation that has ever been published. {est pert e1h fro- 0 
It contains over a million facts you can put I-.°' stiuc 9In fete fro- 50 { ci, bye /s 

to profitable use right now. It is written in t gt omPa /ts 
s 

(l a.b simple, easy -to-understand language -is pro- se' cheie/ oderti 
fusely illustrated with diagrams and photo- ye al rn- 
graphs. It clearly explains every technical 
point in detail, without requiring a knowledge 
of mathematics. It has a wealth of up -to- 
the -minute material and many exclusive 
features never before obtainable in a book. 

Noise and rider- 
ferenceeltmtnaban 
in all receivers 

a[;.td - - 

intermediate {requency 

For the convenience of servicemen in the 
field 

has 
been 

placed 
in 

chart forA / /.;aperbets 
mcfudinq /935 models 

field, Field - dYert155 
ment, which contains the trouble -shooting 

Nat° toe 
hand! ess /mss 

symptoms and remedies for over 500 sets, a gi r 
Q 

to io 
'2.9 complete table of intermediate frequencies and ice b i ere, . 4izd 

Review Problems 
receivers, the answers to the 

n Radio Servicing ase + d`os(/ s f(iqs 
and many useful reference charts and tables. J 

These two volumes- Modern Radio Servic- 
ing and the Field Data Supplement, give the Cam,_ / DYww ̀ /' 
serviceman of today just the material he needs J .i'LL{. ir(iGC . for 

his 
income, his service practice stepping h_ detail up hie income, his speed and the quality of his ( [ 

work. Send for the circular today! 

CLIFFORD DENTON'S 
SHORT -WAVE 
HANDBOOK 

Denton is one of the few men in this country 
who really knows the practical side of Short - 
Wave from beginning to end -and in this 
concise little book he passes his knowledge 
on to you. Here you'll find complete s.w. 
coil -winding data for all size forms and con- 
densers, wire tables. dope on A -F amplifiers, 
R -F systems, band spreading, superhets, 
single -signal receivers, electron- coupled 
oscillators, construction of latest s.w. sets, 
etc., etc. 128 pp. Over 150 charts and din- 
grams. $1. postpaid. 

"The Radio Bible" 
RADIO PHYSICS COURSE 

by A. A. Ghirardi 

Both students and experts agree that this is 
the one most useful radio book you can get - 
for it gives you the essentials of every phase 
of radio from fundamental theory down to 
latest applications. 2nd edition. 972 pp. 
$08 illustrations. $4. Circular free. 

mad eato .!,i. w '`Wf/W / (t{r/ i%rr¡ I 

W RADIO & TECHNICAL PUBLISHING CO. 
45 Astor Place, New York, N. Y. 

Dept. RN -2 

POCKET TROUBLE -SHOOTER I Send free circular on MODERN RADIO 
Servicemen say this is the handiest little SERVICING and FIELD SERVICE DATA. 
gadget they ever saw. For 7 types of symp- 
toms (Hum, Weak, Noisy, Inoperative, Inter- Enclosed find $ for cop 
mittent Reception -Fading, Oscillation- of Denton's SHORT -WAVE HANDBOOK, 

I Distortion) it gives all the remedies (275 at $1. each. 
in all) for each possible trouble source in the I Send free circular on Denton's Handbook. 

I Power Unit, Receiver Circuits Proper, Tubes, 
Reproducer, Antenna Ground, "A" Battery, I 

I 

find $ for Pocket 
"B" Battery, etc. Keep one Trouble- Shooters, at 25c each. 
in your pocket -it will save 

"headaches" Send free circular on Ghirardi's RADIO I r r-i ik. you and wasted ) 

time. Get yours today- PHYSICS COURSE. 
G 4 i s..m 
nouaLsxáorzA 

.r 
-- - - -- -- -- -- _ - NAME Only I 0 I ADDRESS 

- 
-- - - = _ =-=:=7: 

I Designed by A. A. Ghirardi and B. M. Freed OCCUPATION 
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SO ! yoauroffflukeXZ 
"Where were you on the night of 
Ocember 13th ?" Silent ... silent as 
a door knob.... Here's a tip, Inspec- 
tor . call a good serviceman and 
have him bring along some Centra- 
labs . chances are that's all your 
Superiodyne needs to 
make it tell all it knows. 
For a mere handful of Cen- 
tralab Radiohm Replacement 
parts will service almost 
every known make of radio 

and make it perk better 
than before. 

RADIOHMS 
RESISTORS 

SUPPRESSORS 
t4eLYRadio Senate M 

tould bramrmberofthe 
Institute ei`Radic Service aim 

The new 
patented 
radiohm 

Division of 
Globe Union Mfg. Co. 

Milwaukee 

RADIO COURSES 
c 

Radio Operating 
Prepare for Gov't. 
license exam. 
Radio Amateur Code 

Radio Servicing 
Including short wave 
receivers. 

Resident Courses 
Write for Booklet 

New York YMCA Schools 
7 West 63rd Street New York City 

When It's Needed in a Hurry! 
Servicemen - Amafeurs - Experimenters 

Depend on 

BURSTEIN -APPLEBEE CO. 
America's Livest Radio House in 
America's Handiest Shipping 
Point. 
1012 -A McGee St. 

Dept. 152 
Kansas City, Mo. 19 

9 
GO ° 148 

35 
Pages 

Write us if 
you haven't a copy. 

1935 RADIO 
CATALOG All models: Ac -Dc midgets; dual 

and world -wide all-wave, farm 
battery and car-at factory 
prices! Write for 24- 
page Bargain Catalog 
and 30-DAY TRIAL 
plan. Prices from 
$9.95 UP. 

GOLDENTONE RADIO CO. 
124 Oakman Bldg., Detroit, Mich 

AGENTSI 
WRITE 
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THE TECHNICAL REVIEW 
JOSEPH CALCATERRA 

Servicing Superheterodynes (Revised Edi- 
tion) by John F. Rider, published by 
John F. Rider. This is a book, intended 
for the serviceman, which treats of the 
principles of modern superheterodynes and 
the troubles which are most likely to be 
met with, their causes and cures. The new 
edition amounts to a new book since there 
have been so many new developments 
which needed explanation. Multi- element 
tubes, a.v.c. circuits, q.a.v.c. circuits and 
the various tuning indicators are also 
among the subjects. Of course, oscillators, 
mixer circuits, i.f. amplifiers and second 
detectors are the main subjects. The text 
is written clearly enough so that no 
serviceman should have difficulty learning 
to understand the working principles of 
even the most complicated superhetero- 
dyne. Several of the opening chapters are 
devoted to the phenomenon of beats. It 
tells how one gets the beat that is wanted 
and how it is that there are so many beats 
that are not wanted. Then follows a re- 
view of the various kinds of supers, such 
as the "standard super," the "autodyne," 
the "second harmonic system," etc. Then 
the author starts from the antenna and 
works toward the output, explaining all 
the variations of pre -selectors, oscillator - 
mixers, i.f. amplifiers, second detectors, 
a.v.c., q.a.v.c. and tuning indicators. He 
also tells what the causes of the most fre- 
quent troubles are. The final chapters con- 
tain a tabulation of possible troubles with 
their remedies, arranged by their symp- 
toms, such as: dead receiver, interference, 
noise, distortion. There is also a complete 
guide of the use of oscillators and how to 
align the super. 

Ghirardi and Freed's Pocket Trouble - 
Shooter "Gadget," Radio Technical Pub- 
lishing Co., 1934. This is a card index con- 
sisting of 7 cards fastened together at one 
corner but so that they can turn. The 
cards are so arranged that one can look 
for a symptom, open the cards at the right 
place, and find the possible causes of the 
trouble. These causes are again grouped 
under headings such as: Power unit, re- 
ceiver circuits, tubes, etc. 

If the writers of these books and in- 
dexes get much brighter it will be possible 
to find the trouble in any receiver without 
thinking. 

Une nouvelle mêthode de détection -La 
lampe frein. (A new method of detection 
-The "Brake" tube). An article appear- 
ing in Toute La Radio for November 1934. 
"Like Caesar's wife, the detector has al- 
ways been above suspicion." That is how 
it begins. The article discusses a new de- 
tector consisting of a triode with the grid 
connected to the high voltage and output, 
the plate to the r.f. circuit with proper 
bias. The theory is that all the electrons 
emitted will travel to the grid but when 

the plate becomes positive, it will absorb 
some electrons, robbing the grid. A cor- 
rect plate voltage can be chosen so that 
rectification takes place. The bend of 
this characteristic is so sharp that detec- 
tion is linear even for small signals. Plac- 
ing a condenser between grid and plate 
relieves the input circuit of a load. So we 
have a linear detector with no load on the 
tuned circuit. 

General Short -wave and Public -Address 
Manual, by Sydney Bass and Herman Cos - 
man. This is a compilation of articles, 
tables and other data on the design and 
construction of short wave receivers and 
public address amplifiers. Most of this in- 
formation has been collected from various 
publications and literature issued by manu- 
facturers. 

The Hammarlund Short -wave Manual. 
This manual contains a collection of de- 
scriptions of the best and most popular in- 
expensive short -wave sets published in the 
leading radio magazines and selected by 
the editors of these magazines. Diagrams, 
lists of parts and picture wiring diagrams 
are shown with the corresponding lists of 
parts. All these sets will work with the 
Hammarlund plug -in coils and the ranges 
are indicated. 

Review of Articles in the No- 
vember, 1934, Issue of the Pro- 
ceedings of the Institute of Radio 

Engineers 
An Experimental Television System, by 

E. W. Engstrom, R. D. Kell, A. V. Bed- 
ford, M. A. Trainer, R. S. Holmes, W. L. 
Carlson, W. A. Tolson and Charles J. 
Young. A description of the transmitter, 
transmitter terminal equipment, receiver 
and New York -to- Camden radio relay cir- 
cuit used in the experimental television 
system at Camden, N. J. 

The Sound Prism, by O. H. Schuck. A 
description of the theory and operation of 
a new rapid- acting heterodyne wave ana- 
lyzer called the "sound prism" which per- 
mits changes in the frequency spectrum to 
be followed by the eye as the composition 
of the sound changes, and the ear hears 
the change in quality. 

Review of Contemporary 
Literature 

Some Principles of Transposing Open - 
Wire Lines, by A. G. Chapman. Bell Lab- 
oratories Record, November, 1934. A dis- 
cussion of the various factors which pro- 
duce crosstalk in telephone lines and the 
manner in which these tendencies are over- 
come by transposition systems. 

A High -Speed Level Recorder for Acous- 
tic Measurements, by E. H. Bedell. 
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Laboratories Record, November, 1934. A 
description of a level recorder, recently 
developed by the Bell Laboratories, which 
records levels on a logarithmic scale over 
a range of 90 db., and is able to record 
higher rates of change than has been pos- 
sible heretofore. 

Gas- Filled Thermionic Rectifiers, by S. 
B. Ingram. Bell Laboratories Record, No- 
vember, 1934. An explanation of the ef- 
fects produced by the use of gas in the 
operation of thermionic tubes and a discus- 
sion of the advantages to be gained by the 
use of gas in thermionic rectifiers. 

The Regenerative Circuit Litigation, by 
Alfred McCormack. Air Law Review, 
July, 1934. A summary, with comments, 
on the history to date of the most impor- 
tant case in radio litigation. 

Radio Wave Propagation, by E. C. S. 
Megaw. The Wireless Engineer & Experi- 
mental Wireless, November, 1934. A de- 
scription of a simple and compact appara- 
tus for demonstrating the principal phe- 
nomena of ultra- short -wave propagation 
using wavelengths of the order of 10 to 
30 cm. 

Design of Constant Resistance Attenua- 
tors, by T. S. Rangachari. The Wireless 
Engineer & Experimental Wireless, Novem- 
ber, 1934. A simple mathematical treat- 
ment of the design of constant resistance 
attenuators for use as volume controls and 
transmission measurements. 

Radio Interference Must Go! Electron- 
ics, November, 1934. An announcement of 
the plans being made by the IRE and 
RMA to eliminate radio interference. 

Electron -Tube Voltage Control for Pho- 
tometry, by F. E. Kilpatrick and Carl P. 
Bernhardt. Electronics, November, 1934. 
Describes the use of electronic voltage reg- 
ulators for applications where a power 
source of unvarying voltage is required. 

The Directive Antenna at KA1NA, by 
D. C. Redgrave. QST, November, 1934. 
Gives detailed description and working 
data which will enable anyone to build a 
directive antenna similar to the one in use 
at KA1NA. 

DX Zones of the World. R /9, Novem- 
ber, 1934. A simplified type of DX map 
which can be used as a yardstick of DX 
transmission and reception. 

Selectivity Measurements, by Edward 
N. Dingley, Jr. Radio Engineering, Oc- 
tober, 1934. Points out how the source of 
errors in making measurements of receiver 
selectivity may be eliminated, and measure- 
ments made on a more accurate and stand- 
ardized basis for comparison purposes. 

A Study of Acoustics, by Bernard 
Ephraim. Commercial Radio, October, 
1934. A pictorial and analytical explana- 
tion on acoustics of sound projection in 
rooms and auditorium. 

Short -Wave Air Transport Communica- 
tion, by F. C. McMullen. Communica- 
tion & Broadcast Engineering, October, 
1934. Shows a map of airline routes em- 
ploying two -way radio communication, 
with locations of ground stations and de- 
scribes the general equipment and require- 
ments which it must meet for this type of 
service. 

A Study in Dials. Radio Retailing, 
November, 1934. Illustrations and fea- 
tures of the various types of dials used in 
current and new models of radio receivers. 
How to Get Copies of Articles 
Abstracted in This Department 

The abstracts of articles featured in this 
department are intended to serve as a 

,guide to the most interesting and instruc- 

tive material appearing in contemporary 
magazines and reports. These publications 
may be consulted at most of the larger 
public libraries or copies may be ordered 
direct from the publishers of the magazines 
mentioned. RADIO NEWS cannot under- 
take to supply copies of these articles. They 
are NOT included in the RADIO NEWS Free 
Technical Booklet Service. 

February, 1935 
RADIO NEWS Free Technical 

Booklet Service 
461 Eighth Avenue 
New York, N. Y. 
Gentlemen: Please send me, with- 
out charge, the booklets or folders I 
have filled in below: 
Numbers 

My occupation or connection in radio 
is checked off below. 

Serviceman Operating Own Business 
Serviceman Employed By: 

Manufacturer 
Jobber 
Dealer 
Servicing Organization 

Dealer 
Jobber 
Radio Engineer 
Experimenter 
Laboratory Technician 
Professional or Amateur Set Builder 
Licensed Amateur 
Station Operator 
Public Address Work 

I am a subscriber newsstand 
reader. 
I buy approximately $ of 
radio material a month. (Please 
answer this question without exag- 
geration or not at all.) 

Name 

Address 

City State 
PLEASE USE PENCIL AND PRINT. 

IN FILLING IN COUPON 

Technical Booklets Available 
2. 1935 R.F. Parts Catalog. Specifica- 

tions on the line of Hammarlund variable 
and adjustable condensers, r.f. transform- 
ers, sockets, shields, and miscellaneous 
parts for broadcast and short -wave re- 
ceivers. 

4. A 15- to 200 -Meter Superheterodyne. 
Outstanding features of the Hammarlund- 
Roberts high- frequency superheterodyne de- 
signed especially for commercial operators 
for laboratory, newspaper, police, airport 
and steamship use. 

5. A 1935 Volume Control and Resistor 
Catalog. Data on standard and replace- 
ment volume controls, Truvolt adjustable 
resistors, vitreous wire -wound fixed resis- 
tors, voltage dividers, precision wire -wound 
non -inductive resistors, high -quality atten- 
uators, center -tapped filament resistors, 
power (50 -watt) rheostats and other Elec- 
trad resistor specialties. 

6. Line Voltage Control. Characteris- 
tics and uses of a voltage regulator and 
chart showing the correct Amperite recom- 
mended by set manufacturers for their re- 
ceivers. 

7. Rich Rewards in Radio. Interesting 
information on the growth of radio and 
the opportunities existing in the field of 
radio manufacturing, radio servicing, broad- 
casting, talking pictures, television, public - 
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 

(Continued on page 522) 
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UP and coming service men 
know inefficient equip- 

ment means lost time, inaccurate 
work and unsatisfactory results. 
More and more, they are turn- 
ing to the Readrite No. 730 
Tester because it takes the guess 
work out of servicing and en- 
ables them to quickly and ac- 
curately locate trouble spots. 

The No. 730 Point -To -Point Tester 
is designed especially for speedy and 
efficient servicing. It is extremely 
flexible. Voltage can easily be checked 
in any tube circuit. Also measures 
resistance, capacity and continuity. 
Tester socket terminals are arranged 
according to RMA standards. It is 
unnecessary to remove chassis from 
cabinet when localizing defects. 

This tester includes two meters - 
one for reading AC, the other for DC. 
These meters are rugged, compact and 
accurate. Separate meter ranges are 
made possible by connecting to a single 
pair of jacks and using the selector 
switch. DC ranges are 15, 150, 300 and 
600 volts. (1,000 ohms per volt). 
Milliamperes are 15 and 150. The AC 
voltmeter ranges are 10, 25, 150 and 750. 

Your Jobber Can Supply You 
At the dealer's $ 1 

8.60 net price of 

READRITE METER WORKS 
138 College Avenue, Bluffton, Ohio 

MAIL COUPON FOR CATALOG ! 

Readrite Meter Works 
138 College Avenue, Bluffton, Ohio 
Send me catalog on Readrite No. 730 Tester and folder proving Readrite leadership. 

Name 

Address 

City State 
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Now -a high -powered- 

Radio Engineering 
Library 

-especially selected by radio specialists of 
McGraw -Hill publications 
-to give most complete, dependable coverage 
of facts needed by all whose fields are grounded 
on radio fundamentals 
-available at a special price and terms. 
These books cover circuit phenomena, tube theory, net- 
works, measurements, and other subjects -give specialized 
treatment of all fields of practical design and application. 
They are books of recognized position in the literature - 
books you will refer to and be referred ro often. It you are 
practical designer, researcher or engineer in any field 
based on radio, you want these books for the help they 
give in hundreds of problems throughout the whole field 
of radio engineering. 

5 oolongs., =9s= pages,. 5000 illustrations 
1. Everitt's COMMUNICATION ENGINEERING 
2. Terman'c RADIO ENGINEERING 
3. Chaffee's THEORY OF THERMIONIC 

VACUUM TUBES 
4. Hund's HIGH- FREQUENCY MEASURE- 

MENTS 
S. Henney's RADIO ENGINEERING HAND- 

BOOK 

10 days' examination. Special price. Monthly payments. 
326.00 worth of books cost you only $23.50 under this 
offer. Add these standard works to your library now; pay 
email monthly installments, while you use the books. 

r 
SEND THIS ON- APPROVAL COUPON 

McGraw -Hill Book Co., Inc. 
330 W. 42nd St., New York, N. Y. 

Send me Radio Engineering Library. 5 vols. for 10 day, exam - 
ation on soprovaL In 10 days 1 will send 12.50. plus few cents 

poetage. and 53.00 monthly till 323.50 ispaid, or return books postpaid. 
(We pay postage n orders accompanied by remittsnee of first inztaa- 
ment.) 

Name - 

Addreee 

City and State 

Position 

Company 
Le. _ 

SEND FOR YOUR COPY 

RN-2.36 

Every serviceman and 
short wave fan should 
have a copy of this NEW 
catalog showing the com- 
plete line of Na -Aid quality 
products. 

See the new and complete line of short wave products 
molded of Na -Aid Victron "AA", material with the 
sensationally low power factor of 0.0002. at radio fre- 
quencies. 
Includes band spread, long wave, broadcast and short 
wave coils of all kinds. The most complete line of 
popular priced plugs and connectors. adapters. modem 
testing accessories, molded cases, switches, dials, knobs, 
analyzer plugs, cables, etc. .. . 

Na -Aid items are widely stocked -try your regular sup - 
plier -if he hasn't them and does not care to get the 
genuine Na -Aid products order direct from us. 

ALDEN PRODUCTS CO. 
NA ALD Dept. RN -2 

BROCKTON, M 
715 
ASS, 

Centre St. 

wña Kato LIGHT PLANTS 
A little gas and a Kato AC plant en- 
ables you to operate AC radios, ampli- 
fier., refrigerators and other standard house- 
hold appliances. Siens 300 watts and up. 
Write for interesting descriptive literature on 
AC and DC model,. Prices 590.00 and up. 

KATO ENGINEERING CO. Mankato, Minn., U. S. A. 
AC Generators $16.00. Converters for operating AC rodioi from e. 

er. 8e and 110 ve is DC 518.00. 

Ken -Rad 
Radio Tubes 

DEPENDABLE LONG LIFE 

THE KEN -RAD CORP., Inc., Owensboro, Ky. 
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QRD? ARD? 
CONDUCTED BY G.Y. 

QRD? 
GI 

T HE New Year celebrations are now 
all over and we must make a record 
of the past year's achievements. Due 

to concerted efforts and a united front, the 
radio operating profession has gradually 
achieved a plate in the sun as witnessed by 
the various gradual increases in salaries by 
shipping companies and better working 
conditions. Three rousing cheers must be 
given to the whole- hearted action taken by 
the ARTA, with special reference to its 
president, Hoyt Haddock. Nothing could 
have been accomplished without a guiding 
hand, an unselfish person with only the 
welfare of the radio operator in mind. No 
other type of man should be permitted to 
control this ship because its destination 
'might be detoured into various channels 
tot in accordance with the best -laid plans. 
It is to be hoped that the chartered course 
of this organization will continue to be 
the welfare of the radio operator! 

Having the distinction of being the only 
amateur for thousands of miles around 
has its compensations. Francis Fleming, 
VP2FF, Suva, Fiji Islands, shown above 
(left) with Irving Miller, is happy that he 
hasn't 'got -' the continual brea king -in from_ 
Other amateurs as we have in America. He 
has been on the 40 -meter band for the 
last four years, but due to having only 
240 watts d.c. current at his disposal, he 
has but 20 -watts output on his transmitter. 
He is now in this country purchasing new 
types of receivers and transmitters and 
states that American products cannot be 
beat anywhere. Righto ! sez we. 

From the various speeches being made 
by engineers, it seems that television has 
not reached the "corner" as yet, but a new 
type of facsimile transmitter and receiver 
may soon be put on the market for com- 
mercial use. Instead of receiving figures 
which will dance by and be forgotten im- 
mediately after, as- we would have by tele- 
vision, -this- facsimile stunt will give us a 
permanent record of what had transpired. 
Mr. Laurence M. Cockaday, editor of this 
mag, recently described in an issue of 
RADIO NEWS a successful test of a facsimile 
apparatus called the "radio pen" devised 
by John V. L.' Hogan. Pictures and text 
were successfully transmitted by the ap- 
paratus, the receiving equipment of which 
Mr. Hogan had attached to a small stand- 
ard radio set. A transmitter of this type 
has been installed by the Milwaukee Jour- 
nal WTMJ for experimental purposes. 

For the first time on record in maritime 
history, seamen went out on strike in sup- 
port of radiomen and helped them win a 
smashing victory. Seamen on the SS Ruth 
Alexander, Pacific coaster, mustered on 
deck after the ship had been held up two 
hours by striking radio officers and an- 
nounced they were walking off if the de- 
mands of the radiomen were not met. 
Crews of 12 freighters also prepared to 
strike in protest over the discharge of the 
radio officers on their ships because of the 
increased sea hazard that would ensue. 
The company protested over the short no- 
tice given and an effort was made- to 
recruit "scabs," but this failed entirely and 
the ship sailed an hour late with three 
radio officers aboard, all of them receiving 
a substantial increase in salaries. This 
shows what concerted action can do, al- 
though this column wishes to place itself 
on record as hoping that although by this 
means past injustices will be rectified, radio 
officers should not take advantage of ship- 
ping owners in their demands. - 

In accordance with this column's sugges- 
tion in a previous issue, the airways op- 
erators, who have been sadly neglected in 
the past, are now being contacted and 
organized. We believe that this has been 
effected due to the various injustices which 
have been visited upon them by the differ- 
ent airlines. Salaries of airways operators 
have never been standardized. Some com- 
panies have been getting operators for as 
low as $80 per month and in some cases 
working them for over 6 months before 
giving them an increase. There can be no 
improvement until there is perfect organ- 
ization and it looks like they are on the 
right road at last. 

A letter was recently forwarded to this 
column, the contents of which all self - 
respecting radio officers should take note: 
" . . Attention is invited to Article 23, 
paragraph 1 of the general radio regula- 
tions annexed to the International Tele- 
communications of Madrid, 1932, from 
which you will note that this applies to 
both voluntarily and compulsorily equipped 
ships that normally operate on the fre- 
quency bands between 365 and 515 kilo- 
cycles ." This, of course, means that 
all vessels are required to carry reliable 
clocks so that there will be no error for 
the silence period. This may give some 
ships' operators a laugh, but it is all too 
true that many clocks have been wound 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOR FEBRUARY, 1935 

and the time set in a haphazard fashion. 
We hear from W. E. Gott, who was, the 

last we heard of him, holding down a 

berth at Milwaukee, Wis., pounding a tele- 
graph key far from the salty brine which 
gave him his education. He reminisces 
back to the days when he got his First 
Class ticket from Uncle Sammy back in 
'17. But it seems that he had very little 
success in the Navy, because he adds: "I 
had more success with telephone work and 
had a job with MSE Varney of laying out 
and getting into practical operation a 

miniature phone system such as was being 
used in the trenches `over there.' " He 
wishes to be remembered to all the bunch 
who were in the outfit at that time. . 

Police Radio WPGN comes through with 
a bang, via F. J. Bock, who is holding 
down chief operator's berth at South Bend. 
He insists that he has a fine 100 -watt 
xmtr and is now planning to bring into 
the network WRDS, East Lansing, Mich., 
and WPDX, Chicago. He says that inter- 
communication in this way is of great 
value to the police service. There's no 
more fun being a thief because these new 
methods of apprehension are too speedy to 
even give a fellow a chance to enjoy the 
ill- gotten fruits of his labors. 

Joe Dockendorf, our west -coaster, is get- 
ting himself in on the know out in them 
thar "prune" states and is expecting to 
ship in some real hot news right off the 
griddle. 

We also have 73 from B.E.G. Graham 
Goodger, who hails from the far -flung 
shores of Wellington, N. Z. . . . from 
Charles F. Johnson, (CJ) who wants to 
be remembered to the gang at RMCA, 
especially to Bamberg of Brooklyn. He 
says the ocean looks mighty blue from 
down in Dennison, Texas, and hopes to be 
hitting the high waves as soon as a billet 
is open for him.... The "gateway to the 
Adirondacks," WIBX, has the most beau- 
tiful stationery, upon which Lawry Briggs 
wants the world to know that he is "plenty 
happy" being the big meter- and -tube man 
in that station. Well, we say it sure is 
pleasant to sit on the beach for awhile, 
but the yearning to get a rocking deck 
under one's feet comes to us land lubbers 
every so often. So, cheerio and toodleoo, 
and with an ear to the ground for future 
developments, we say ge . . . 73, GY. 

The DX Corner 
(Broadcast Band) 
(Continued from page 473) 

closed down. The best stations here are 
WJZ, WABC, WBZ, WTIC and WCAU, 
and if one of the last three is not coming 
over at midnight, I pack up and go to bed. 

"The Argentines are often good when 
no U. S. can be heard. The best time is 
from midnight on. The following were 
heard this month: LRS, LR6, LR2, LR3, 
LR4, LS8, LS2. These are all good, LS2 
being a wonderful signal at times. LR6 is 
the weakest. 

"Cairo, Egypt, is well heard here, but 
only when its wavelength partner, Brus- 
sels, is silent. This is from about 4 -4:40 
p.m., G.M.T., on most days. Frequency is 
620 and power 20 kw." 

-OBSERVER COALES. 

Modernization Service on Tube- 
Checkers 

NEWARK, N. J. -The Weston Electri- 
cal Instruments Co. recently announced a 
complete factory -rebuild service on all 
Weston and Jewell tube checkers and ana- 
lyzers. Complete details on this moderni- 
zation can be had by writing to Weston. 
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184 PAGE- 

RADIO 
CATALOG 

The greatest handy radio catalog 
yet issued by any Mail Order Or- 
ganization. It contains the most 
versatile line -up of merchandise 
ever seen in a catalog before; 
second, all prices are competi- 
tive; third, the book is handy 
in size and easily fits into your 
pocket. 

TRY-MO RADIO COMPANY 
$SCORTLANDT ST. NEWYORK,NY 

Please address all prescience to Dept. R2 

'You C'N HAVE THE FILTHY 
LUCRE, BILL. HERE'S 
SOMETHING FAR MORE. 
INTERESTING TO 

ME!!! 

NEW I 

POWER WIRE 
WOUND RESISTOR5 

NEW - LOW PRICES. 10 
Watt Unit now only 21c net(*) 

NEW -Higher wattage ratings 
-smaller sizes. 

NEW-Cement coating. Dura.. 
ble- dissipates heat quickly. 
NEW -A COMPLETE line - 
Low Wattage. High Wattage. 
Fixed and Adjustables. Higher 
Resistance Limits. 
NEW -IRC Power Wire 
Wound Resistor Catalog con- 
taining helpful resistance data 

.-, and computation charts. Write 
for a copy specifying RN -100. 

( *) Prices slightly higher in Canada 
INTERNATIONAL RESISTANCE C 

CIO Arch SL PbilsdANCelFbisO. , PB 

(In Canada, 187 Duchess St., Toronto, Ont.) 

ó pe co0e 0ó 
°° o o o 0-43 - qp o q RESISTORS 

WET ANO DRY ELECTROLYTIC 
PAPER AND MICA CONDENSERS 

RECOGNIZED FOR 

SUPERIOR QUALITY 
IN ALL CLIMATES 
THE WORLD OVER 

SOLD BY LEADING 
JOBBERS EVERYWHERE 

SOLAR MFG. CORP. 
599 ICOADWAT 
NEW YORK 

ASK FOR 

CATALOG 
OF EXTREMELY 

COMPACT TYPES 
HANDY FOR SERVICE 

CHOICE OF AN EXPERT 
The NEW POSTAL 
CUSTOM BUILT '35 
ALL -WAVE RECEIV- 

7/ famous Short Wave 
ER was chosen by a 

. ((n)) Authority as the official 
r,rr` - 

O ' receiver for his DX List - 

Oe 
O o O The aPo 

Post. 
35 I. e tem 

0 boil` for the better Short 
Wave Fan. Amateur II nd 
Commercial operator. Em- 
ploys over 50 features. 

Sold 'th IO day trial ones back - 
WRITE IMMEDIATELY FOR FREE CIRCULAR NO. 
150 WHICH COMPLETELY DESCRIBES THE POSTAL 
SET C erryceN nv vac oAMe11IS S W. EXPERT 

IOSTAL ©RAUUO 
135 -J LIBERTY ST. NEW YORK. N.Y. 
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i 
FREERADIO'S 

LEADIN 

CATALO G 
faN1935! 

Send for the most complete and truly 
timely book in Radio -over ZOO amazing 
pages -devoted exclusively to Radio - 
great Profit Guide- packed with real Radio 
Scoops." 

NEW. Dual Wave, All -Wave, Short 
Wave, and Broadcast receivers. 

NEW. More than 15 great Build -Your- 
Own Radio kits. 

NEW. An amazing selection of new 
Test Equipment for Servicemen at low 

prices. 

NEW. A great 
section devoted to 
Amateur Radio, New 
S.W. gear, receivers, 
transceivers, anten- 

nae, tubes, etc. 
NEW. The greatest P.A. array in Radio -4 to 50 watts -new, different, superior. 

And, of course. Radio's most complete 
stock of perfect Standard Quality replace- 
ment and Set -building parts. Let us quote 
you for kits covering any circuit appearing 
in any magazine or handbook. SEND FOR 
YOUR COPY TODAY. 

Allied Radio 
833 W. Jackson Blvd., Chicago, Dept. M 

Please send me your FREE 1935 Catalog 
Please quote for Kit described in 

NAME 

ADDRESS 

CITY STATE 

Get Into a Line 
Where There's 
Action -Every Day - 
And a Payday Every 
Week -You Be the Bossl 

Right now while hundreds are look- 
ing for work where there isn't any, 
the radio service field can use 
trained men. With the proper 
training and the necessary equip- 
ment, you can enter this field and make a comfortable liv- 
ing. We include with our course this modern set ana- 
lyzer and trouble shooter without any extra charge. This 
piece of equipment has proved to be a valuable help to 
our members. After a brief period of training, you can 
take the set analyzer out on service calls and really com- 
pete with "old timers." We show you hew to wire 
rooms for radio -install auto sets--build and install 
short -wave receivers- analyze and repair all types of 
radio sets -and many other profitable jobs can be yours. 
Teaching you this interesting work is our business and 
we have provided ourselves with every facility to help you 
learn quickly yet thoroughly. If you possess average in- 
telligence and the desire to make real progress on your 
osan merits, you will be interested. 

ACT NOW -MAIL COUPON 
Start this very minute! Send for full details of our plan 
and free booklet that explains how easily you can nose 
cash in on radio quickly. Don't put it off ! Write to -. 
day! . Send Now! 

Analyzer & 
Resistance 
Tester - 
Latest 
Design - 
Yours With- 
out Extra 
Cost 

RADIO TRAINING ASSN. of AMERICA 
Dept. RN 52,4513 Ravenswood Ave., Chicago, Ill. 
Gentlemen: Send me details of your Enrollment Plan 
and information on how to learn to make real money 
in radio Quick. 

Name 

Address 

City State 
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WHAT'S NEW IN RADIO 
WILLIAM C. DORF 

New Precision Ganged Con- 
denser with Micrometer Dial 
The National Company, Inc., introduces 

a precision ganged condenser and microm- 
eter dial, new in design, and especially de- 
veloped for use in short -wave receivers. 
The tuning drive is of the worm gear type 
providing a ratio of 20 to 1. The con- 

Group Hearing Aid Equipment 
While the new Sound System, Inc., 

model PAC -71I group hearing -aid appa- 
ratus is designed primarily for the hard - 
of- hearing it can also be used as a portable 
public address system. There are pro- 
visions for the connection of a phonograph 
pickup, and loudspeakers can be connected 
to the output, where sound distribution is 
desired. For group hearing -aid equipment 
it should have wide application in churches, 
schools, theatres, it permits a number of 
hard -of- hearing persons to listen in at one 
time with volume and tone control at each 
outlet to meet the requirements of each 

denser sections are mounted directly on the 
gear housing and as a result, chassis distor- 
tion' cannot affect condenser adjustment or 
calibration. The / inch diameter rotor 
shaft is supported in four bearings. The 
rotor plates are of the 180 degree straight - 
frequency -line type. Isolantite insulation 
is employed. The micrometer dial mounts 
directly on a support projecting from the 
gear housing. This unique dial has fifty 
divisions and makes ten revolutions in 
covering the tuning range, thus reading di- 
rect to one part in five hundred. Every 
tenth division, the dial is numbered, and 
the figures change automatically as the dial 
is rotated. The new condenser is available 
in two, three, and four sections. A single 
section unit is available for frequency 
meters and laboratory equipment. 

New Resistors 
The Lynch Manufacturing Company, 

Inc., introduces a new type fixed resistor 
which, according to the manufacturer, 
represents the most important advance in 
resistor construction in more than ten 
years. In making these resistors, the entire 
composition mass is mixed to provide re- 

individual. The equipment makes use of 
a crystal type microphone and is capable 
of operating up to 50 headphone sets. The 
amplifier operates from 110 -volt, 60 -cycle 
a.c. line. 

Multi -Range Meter 
The new Triumph multi -range meter is 

compact, neat in appearance, easy to read 

sistor elements of a predetermined value, 
absolutely uniform throughout. This mix 
is extruded into rods under tremendous 
pressure. This method of construction re- 
sults in a uniform, rock -like element with 
unusual current -carrying capacity, freedom 
from noise, long life and stable character- 
istics. The resistors are designed to elim- 
inate any possibility of open circuiting and 
to be moisture repellent. A recent test of 
the resistors under various loads up to 
double the rated wattage showed a maxi- 
mum resistance variation of less than 2%, 
the majority of the units remaining within 
fractions of 1%. The illustration shows a 
workman, color coding the new resistors. 
Duco paint is used, which means the color 
markings stay put and are always clearly 
distinguishable. 

and easy to operate, employing only a 
single switching arrangement for all scales 
and ranges. The instrument measures both 
a.c. and d.c. volts up to 1000 volts, pro- 
vides direct current readings of 0 -50 and 
0 -500 milliamperes, and can measure re- 
sistances from / ohm to 1 megohm and 
by using an external battery will measure 
resistance up to 10 megohms. The low 
resistance values on the ohmmeter scale 
are spread for easy reading. It is an ex- 
tremely handy instrument adaptable to 
numerous laboratory, experimental and 
servicing applications. When used in con- 
junction with a signal generator, as for 
instance the new Triumph model 100 all - 
wave instrument, it also serves as an out- 
put measuring device. 

Universal Transmitting 
Inductance 

Ttis transmitting inductance made by 
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the Thorclarson Electric Manufacturing 
Company is a complete single unit cover- 
ing all the amateur and commercial trans- 
mitting bands from 20 to 160 meters. It 
is a helically -wound coil of copper tubing 
4% inches in diameter, divided into a num- 
ber of four -turn coil units. Each coil is 
joined to the adjacent coil by a removable 

Dark grey mats are used as front covers. 
Mounting screws and holes are completely 
eliminated from the face of the equipment 
by fastening the mats to the apparatus 
panels from the rear. At the rear of the 
cabinet is a steel door equipped with a 
safety switch which automatically shuts off 
the main power supply when the door is 
open. 

Line Noise Filter 
An interesting notice was recently re- 

ceived from the Technical Appliance Cor- 
poration on their new Taco H -F all -wave 
line filter. This new device comprises sep- 

clip, and each turn is joined to the suc- 
ceeding turn by a similar clip, thus the 
units are variable in one turn steps. The 
inductance per turn is approximately one 
microhenry, greatly simplifying computa- 
tion of circuit constants. Contact resistance 
of the clips is extremely low to prevent 
heating. All turns not in use are open - 
circuited by removing the clips, thus 
further reducing any possibility of losses. 

Broadcast Station Equipment 
This neat metal cabinet houses the new 

Western Electric No. i5A station speech 
input equipment. It is a self- contained 
unit and is macle for use with a radio 
transmitter situated at a distance from 
the studio. The equipment consists prin- 
cipally of the No. 700a speech input bay, 

which is an assembly of amplifiers, con- 
trols, meter panels, and other circuit ac- 
cessories for one amplifier channel. All 
this apparatus is assembled on a series of 
panels mounted in this steel cabinet, com- 
pletely wired and tested before leaving the 
factory. The equipment is designed to 
accommodate four incoming program cir- 
cuits and two telephone order wire circuits. 
The manufacturer calls attention to the 
following features: complete a.c. opera- 
tion, high quality amplifiers with uniform 
response from 30 to 10,000 cycles, wide 
flexibility and control, moving coil micro- 
phone for emergency announcing and im- 
proved appearance. The cabinet is fin- 
ished in dark grey with satin -finished 
chromium plated trim and baseboard. 

arate filter circuits for the broadcast and 
short -wave bands. It can be used on either 
a.c. or d.c. line supply and it can handle 
250 watts. If preferred, the filter may be 
inserted between any electric appliance 
causing power line noises and the power 
line, thus combating interference at the 
source. 

With the Experimenters 
(Continued from page 465) 

quencies just outside the "ham" channels. 
The most active of these special frequencies 
is 3497.5 kc., on which the station operates 
the Second Corps Area net. Other assigned 
frequencies are 3510, 7015, 7175, 14,030 
and 14,350 kc. Highly- accurate crystals 
are used and the W2SC -WLN signals can 
therefore be used for checking frequency 
monitors or receiver calibration. 

Electronic Alarm 
(Continued from page 466) 

an extension arm outside of a window in 
a position such as to collect any rainfall. 

A rise in temperature can be made to 
ring an alarm as follows: a mercury ther- 
mometer with its entire lower portion up 
to the 70- degree F. line is wrapped tightly 
with tinfoil and connected to the grounded 
post of the alarm device. Then, from 8 
or 90 degrees to the maximum of the ther- 
mometer another section of tinfoil is 
wrapped tightly and connected to the high 
side of the alarm device. This upper elec- 
trode could be a split metal sleeve which 
would allow an adjustment as to the tem- 
perature at which the alarm device would 
work. 

Finally, for counting the number of 
people passing by, a flat metal bar is fas- 
tened across the sidewalk and connected to 
the high side of the alarm device. The low 
side is then connected to a stake driven 
into the ground. The output of the alarm 
then operates a recording counter instead 
of an alarm device. 

New uses will continually be found for 
this little device. 
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A remarkable new unit, electrically and 
mechanically far in advance of anything 
of its kind ever offered before. It over- 
comes the drawbacks of ordinary ganged 
condensers when used in Short Wave 
Receivers, combining electrical design 
of exceedingly low -loss characteristics, 
with a rigidity and accuracy of con- 
struction that is comparable to that 
found in a fine microscope or a tool- 
maker's lathe. 

Has 20 -1 ratio pre -loaded worm -gear 
drive in enclosed die -cast gear housing; 
5/e" steel rotor shaft on 4 insulated 
bearings. Rigid 180° S.L.F. type Con- 
denser sections with rotor sections sepa- 
rately insulated with Steatite- Isolantite, 
are mounted directly on gear housing; 
Micrometer Dial has 50 divisions and 
makes 10 revolutions in covering tuning 
range, reading directly to 1 part in 500. 
Numbers every 10 divisions on dial 
rotate with it but change automatically 
every revolution. Quality -not price, 
comes first in every detail of this out- 
standing unit. 

List Price (subject to 40% discount when 
purchased through an Authorized NA- 
TIONAL DISTRIBUTOR), PW -1, Sin- 
gle Section, $13.50; PW -2, Two Section 
$17.00; PW -3, Three Section, $20.50; 
PW -4, Four Section $24.00. 

USE COUPON 
BELOW 

Notional 
Company, 

Gentlemen: Massachusetts 

send 

Name 
240, / enclose e6c to cover mta li sue No. 

Address 
mailing 

cosh. 
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WHEN CHOOSING 
A RADIO SCHOOL 

RCA Institutes, with its reputation 
firmly established by 25 years ser- 
vice, is an institution recognized as 
an important factor in the radio 
industry. 

Whether elementary radio prin- 
ciples or advanced subjects, sound 
applications, mathematics or prac- 
tical radio engineering, RCA In- 
stitutes is prepared to give you the 
instruction you need. 

Resident Schools at New York and Chicago 
Modern Apparatus and Laboratory 
Equipment-Conveniently Located 
-Day and Evening Classes - 
Tuition Rates $3 to $10 Weekly. 

Extension courses for home study 
on convenient "no obligation" plan. 
Examination and technical advisory 
services. Free post -graduate prac- 
tical training at resident school with 
modern equipment under instruct- 
ing engineers. 

Write for Catalog. 

RCA INSTITUTES, Inc. 
Dept. RN -35 

75 Varick Street 
NEW YORK 

1154 Merchandise Mart 
CHICAGO 

Recognized Standard in Radio Instruction Since 1909 

911111!( 
...so here's fo 
a bigger and 
beffer 1935 ... 

with 

VOLUME 

The information con- 
tained in these valu- 
able Manuals means 
gold - in the service - mans pocket. 
KNOWLEDGE IS 
POWER . . and 
RIDER'S Manuals 
give you more knowl- 
edge! Indispensable! READY NOW 

946 Models -1200 Pages 
112 Manufacturers 

No expense has been spared to make RIDER'S 
Volume V all -embracing and exhaustive. It 
gives you more for your money ... with all the 
complications of intricate 1935 sets lucidly ex- 
plained to save your time and money. Not only 
demonstrably better than any other manual, but 
easily the best thing of its kind in the entire 
radio world today, JUDGED BY ANY FAIR 
STANDARD. Don't be without RIDER'S! 

Volume I 1000 pages $7.50 
Volume II 800 pages 6.50 
Volume III 1070 pages 7.50 
Volume IV 1060 pages 7.50 
Volume V 1200 pages 7.50 
Servicing Superheterodynes 1.00 

Have your name puf on fhe list 
fo receive 

"Successful Servicing" 
our FREE monthly house -organ 

JOHN F. RIDER, Publisher 
1440 Broadway New York City 
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Aircraft Radio 
(Continued from page 487) 

Haphazard selection of equipment is apt 
to give haphazard results, and it is by far 
the best practice to use only the equipment 
manufactured specifically for use With a 
certain set, being guided in this respect by 
the set manufacturer's recommendations. 
A perfectly good unit of a different make 
may not be matched to the installation in 
all respects, and unless you are quite cer- 
tain that it is, it is best to take no chances. 

The same applies to all replacement 
parts. Use only the manufacturer's parts 
-do not experiment! There is neither 
time nor means to repair the radio in mid- 
air. Use the best materials and the most 
thorough workmanship, down to the 
smallest detail. 

Once you know the layout of the equip- 
ment, you can proceed with the inspection. 
The procedure here described should be 
followed on every 20 -hour check. 

First switch - on the receiver (using a 

test antenna, if necessary), and check for 
quality and volume of reception, sharpness 
of tuning, and freedom from parasitic oscil- 
lations. The most obvious defects found 
in this manner are noted, and their causes 
are looked for in the course of the subse- 
quent inspection. - 

Irrespective of the quality of reception, 
check all tubes in a tube tester, and replace 
those which show signs of wear. Remem- 
ber that after your work is finished the re- 
ceiver will be expected to give service for 
20 flying hours, which may be spread over 
two or three months. - 

If the quality of reception is good, pro- 
ceed to go over all soldered connections. 
Those likely to develop crystallization 
should be touched with a hot iron to re- 
arrange the molecular structure of the 
metal. Such joints will be found in the 
longer unsupported wires, and at angular 
joints, which are prone to vibrate. 

Next, check the voltage and current for 
rated values with a set analyzer, and check 
the alignment of the radio- frequency and 
intermediate -frequency circuits, adjusting 
them for maximum output, as indicated on 
the output meter. It is advisable that a 
service oscillator be used in order to obtain 
a satisfactory input signal. The service 

FIGURE 1 

oscillator should be equipped with an at- 
tenuator capable of affording complete con- 
trol of the output signal, inasmuch as 
initial steps in alignment may require a 
very high signal output level; on the other 
hand, it may be necessary to -reduce this 
output to an exceedingly low value when 
aligning certain high -gain receivers incor- 
porating automatic volume control. The 
low output of the service oscillator, in the 
latter instance, is necessary to circumvent 
the normal automatic volume -control 
action. 

Last, check the remote- control tuning 
apparatus for freedom of operation, lubri- 
cating the worm gear if necessary. Check 
the set mounting, see that the cushion 
mount is clean and securely attached to 
the ship ; tighten all screws. - 

A Neat Workshop 
(Continued from page 468) 

two shorter ones next to it have been 
found ample for loose odds and ends. For 
holding small parts such as resistors, con- 
densers, sockets, knobs, etc., there is 
nothing as good as ordinary cigar boxes, 
properly labeled. The parts stay clean and 
you know where to find them. 

The bottom short shelf holds several six - 
compartment baking tins, in which nuts, 
bolts, screws, lugs, washers, etc., are kept. 
It is convenient to have these parts in open 
receptacles, as they are always in demand. 
The tins cost only a dime apiece. 

This identical layout has been used in 
an attic, a bedroom and a cellar. A 
kitchen table three feet long will do if 
space is limited, but every effort should 
be made to keep the tools in the open. 

As for the quality of the tools them- 
selves, it is somewhat bromidic to say that 
the best tools are the cheapest. Some in- 
expensive parts, such as scrapers and small 
wrenches, are all right, but pliers, screw- 
drivers, drills, files and all other items 
should be selected with care. Beware of 
shim, tools offered at low prices; the bright 
finish usually hides cheap castings. Buy 
standard, advertised brands and you'll never 
be sorry. 
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Backstage 
(Continued from page 505) 

appeared for the sponsor while Mr. Eddy 
is a newcomer to the tire company's ranks. 

DICK LIEBERT, the young organist 
featured on several NBC periods from 

the Radio City Music Hall, New York, 
now comes to the air on a commercial fea- 
ture presented Fridays over the same net- 
work by the Luden's Company. The fea- 
ture is billed as Dick Liebert's Musical 
Revue and, in addition to the organist, 
presents the two -piano team of Robert 
Armbruster and Milton Kraus, a male 
quartet and Mary Courtland, contralto. 
Liebert is also featured in broadcasts with 
Jolly Coburn's Orchestra from the lux- 
urious Rainbow Room restaurant recently 
opened atop the RCA Building in Radio 
City. Miss Courtland is presented on an 
additional series over CBS Saturdays. 

CAPTAIN HENRY, the rôle created by 
Charles Winninger on NBC's Thursday 

night Show Boat Hour, was so established 
in the favor of listeners that his departure 
from the program called for unusual treat- 
ment on the part of the sponsor. It would 
have been pretty difficult for any other 
actor to step in the Captain Henry rôle, 
so the character was written out of the 
script by getting married to an old sweet- 
heart when the time came for Winninger's 
adieu. Frank, McIntyre, well -known stage 
actor who has done commendable bits of 
radio work in the past, fills the program 
bit vacated by Winninger. As George 
Henry -the Captain's brother, he will help 
pilot the Show Boat on its highly enter- 
taining journey. 

Verifying DX 
Reception 

(Continued from page 476) 

radio writers have been telling American 
listeners to send International Postal -Reply 
Coupons, which cost nine cents apiece and 
are good in countries belonging to the 
Postal Union, but even postoffices in large 
cities do not always have them in stock. 
Besides, some important countries, the 
Soviet Republics, for instance, are not 
members of the Union. It is a nuisance 
anyway to convert these coupons into 
stamps. 

To simplify matters in this regard, the 
International DX'ers Alliance has inaug- 
urated a unique Postage Stamp Exchange, 
through which listeners can obtain genuine 
stamps of all countries at cost plus a 
service charge of one cent, which is cheap 
enough. Thus in writing for verifications, 
the listener first purchases a stamp of the 
country from which the veri is requested, 
and encloses this with his report. At the 
other end, the station manager has only to 
stick this stamp on his own envelope, with- 
out going to the bother of converting 
postal coupons. This is a great idea and 
many DX'ers will undoubtedly avail them- 
selves of the service. 

The Stamp Exchange, which is directed 
by R. W. Schofield, (an official RADIO 
NEWS L.P.O. for Montana) carries stamps 
of 65 countries. Readers desiring informa- 
tion should address inquiries as follows: 
I.D.A. Stamp Exchange, 300 Evans Ave- 
nue, Missoula, Montana, U. S. A. This 
exchange was ,originally intended only for 
members of the International DX'ers Al- 
liance, but it was recently extended to all 
DX listeners who want to take advantage 
of it. 
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WEHSTER - Chicago 
AC- PRE -AMPLIFIER for 

RIBBON, CRYSTAL or DYNAMIC 
TYPES OF 

MICROPHONES 

List $68.50 
WEBSTER - Chicago - 

HIGH GAIN 
SELF CONTAINED 

SINGLE UNIT 
CONSTRUCTION 

EXCEPTIONALLY LOW 
HUM LEVEL 

Ask Your Dealer for Net Prices 
Free Consulting Engineering Service 

Bring your knotty sound problems to us. Our engineers can help you save money in buying 
equipment. Write freely. There is no obligation. 

CATALOGUE! 
Let us put your name on the Webster mailing list to receive bulletin on this unit and all our other equipment. 

THE WEBSTER COMPANY 
3824 W. LAKE ST. CHICAGO. ILL. 

1ELJIIP 'Yak die Universal Brd e 
No Serviceman, Set Builder, Amateur Many uses will suggest themselves, for or Experimenter can afford to be without a instance: for measuring the accuracy of Bridge -when the new Model 4AC condensers; checking the resistance of Lafayette UNIVERSAL BRIDGE is r.f. coils; checking the resistance of con - available at so low a price! tact switches, etc. The Lafayette UNIVERSAL BRIDGE 

will measure resistances of from .01 ohm 
to 1 megohm and capacities of from 100 
mfd to .0001 mid -with an overall 
accuracy within 5 %. 

FREE CATALOG 
Brand new SO -page 
supplement listing 
hundreds of amazing 
Pre-inventory values. If wanted wired and assembled 

$1.00 Replacement parts, add 
and accessories. r- - - 

SAVE 
its, 

MONEY by 1 WHOLESALE RADIO SERVICE CO. buying from this 100 Sixth Avenue, Dept. N -25, New York, N.Y. Bargain supplement. t ( 
11 

Send me Lafayette Universal Bridge Kit of Parte nt 510.05. 
t ( ) Send m 

Lafayette 
t e FREE 

Bridge completely wired at 151.95. a m page Bargain Supplement. 

Name 

Addre,s 

City State 

WHOLESALE RADIO SERVICE (Q 
NEW YORK ATLANTA 

100 Sixth Avenue 430 W. Peachtree St..N.W. 
Local Branch 219 Central Ave.. Newark. New Jersey. 

There's no guess work when you have 
the Lafayette UNIVERSAL BRIDGE ... 
and you can save money by building it 
yourself. Size when completely built: 
9" x 41," x 2M ". All scales are etched on front panel in white. Comes complete with full 

di 
directions for assembly and for 

$10 95 Complete Kit of Parts 

READ CODE Like an 
SEND Expert 

Learn Quickly at Home -Get Real SPEED 
It's easy, fascinating, to become a good op with the 
New MASTER TELEPLEX Code Teacher to help 
you. Only instrument ever produced which records 
your sending in visible dots and dashes -then sends 
back to you. Also sends practice work, recorded by an 
expert, at any speed you want. Thousands agree this 
method is surest, quickest -has taught more ops in 
past few years than all other systems combined. 
Used by U. S. Army, Navy, A. T. & T., R. C. A., and 
others. We furnish Complete Course, lend you 
Master Teleplex, give you personal instruction with a MONEY -BACK 
GUARANTEE. Low 
cost. Send today for 
booklet R.N.26; no obli- 
gation; post card will 
do. 

TELEPLEX COMPANY 
76 Cortlandt St. 
New York, N. Y. 

FREE BOOK 

BROWNING 
UNIVERSAL 

All -Wave Antenna Kit 
Radio's Greatest Value 

Write for Complete Information 
RIVARD MFG. CO. 

1014 Madison Ave. Toledo, Ohio 

Inventors Research 
Institute 

WASHINGTON, D. C. 
For Service to Inventors 

PROTECTION. DEVELOPMENT AND SALE OF 
INVENTIONS ON AN ECONOMICAL BASIS. DE- 
TAILS GLADLY FURNISHED ON REQUEST. 

INVENTORS RESEARCH INSTITUTE 
737 Thirteenth Street. N. W. 
Washington. D. C. 
I wish to apply for membership. Two dollars annual dues are enclosed. Send me: 

Free Record Form of invention. 
Free outline of procedure ln applying for a patent. 
Free listing of my invention for sale. 
Free estimate of costs of other services de- scribed in letter. 

Name 

Address 

IBUY YOUR PARTS FOR THE 
SKYSCRAPER 

from BLAN -This 3 -tube T.R.F. Receiver was 
described as a Radio News Laboratory Receiver 

in the November and December issues of Radio 
News. We carry a complete line of parts including 
chassis at low prices. Send for quotations on anything in Radio. We have no catalogue. 

MAN, INC. BLAN 177GreenwéhSt, New York,N.Y. 
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Mr. E. H. Rietzke. President of 
CREI, and originator of the erat 
thorough course in Practical Radio 
Engineering. 

Are You Making a Living.... 
or MAKING HEADWAY? 

There's quite a difference be- 
tween "just getting along" and 
really working with a future. 
Radio offers every man the 
opportunity to forge ahead, if 
he has the necessary technical 
training to grasp and under- 
stand problems as they arise. 

We're Not Interested in Beginners 

CREI courses are planned 
only for ambitious, experi- 
enced radiomen, who recognize 
that specialized training is 
necessary in so technical a 
field as Radio. CREI courses 
in Practical Radio Engineer- 
ing are the most thorough 
available. Write now for com- 
plete details and easy terms. 

44 -Page Illustrated 
Booklet will be sent 

on request 

CAPITOL RADIO ENGINEERING INST. 
Dept. R. N. 2 

14th and Park Road -Washington, D. C. 

PORTABLE P.A. SPECIAL 
for DANCE BANDS 

CRYSTAL "MIKE" 
Permanent Magnet Dynamic Speakers 

NV A 
PAC 7 as shown including 

cables $125.00 
Where dependability and fidelity are neces- 
sary, the new Crystal "Mike" equipped 
portable PAC 7 with permanent magnet 
speakers answers the need at a new low 
price. The amplifier will drive up to six 
speakers at maximum output. No energizing 
current needed for loud speakers or micro- 
phone. 
PAC 3- Amplifier and one dynamic speaker 
in cabinet, Crystal "Mike ". 
Price Complete, $87.50. 

Sound Systems, Inc. 
1311 TERMINAL TOWER, CLEVELAND, O. 

AUTOMOBILE COMPASS 
Have you ever taken the wrong ad 
and traveled may ile. before di.- 
covering 3iour mistake? Thin new AIR- 
PLANE TYPE COMPASS nstantly 
taw your direction of tra' m¿ Sticks 
to windshield. Ba.a 1 34 diameter. 
ONLY $1.95 POSTPAID eluding 
Compensator. SATISFACTION GUAR- 
ANTEED your mosey refunded it 
returned within ten day. 

AGENTS WANTED! 

HULL MFG. CO., Box 246 -K2. WARREN, 0. 

The DX Corner 
(Short Waves) 

(Continued from page 497) 

G.M.T. On Wednesdays and Saturdays 
the program lasts until 16:30. On Sundays 
the station is on the air from 07:30 to 
09:00. Frequency is 6000 kc., the power 
is .5 kw. 

Belgian and Dutch 
Transmissions 

An official communication from the Di- 
rection of Telegraphs and Telephones in 
Belgium was received by Mr. C. H. Arm- 
strong an O.R.N.S.W.L.P.O. for Georgia. 
The letter states that ORK is on the air 
daily from 19:45 to 21:15 G.M.T. The 
wavelength is 29.04 meters and the power 
9 kw. The same Listening Post Observer 
also has a verification from PHI. Accord- 
ing to this letter, this station is on the air 
daily except Tuesdays and Wednesdays 
from 13:00 to 14:00 G.M.T. on a wave- 
length of 25.57 meters. They will return 
to the 16.88 meter wavelength in April. 
At present the programs are also being 
broadcast by PCJ on 19.71 meters. 

I2R0 Transmissions 
An official communication from the Ente 

Italiano Audizioni Radiofoniche (E.I.A.R.) 
at Rome states that the Prato Smeraldo 
station is now transmitting on 49.3 meters. 
The American hour from Rome comes 
Mondays, Wednesdays, and Fridays from 
6:30 to 8:00 p.m., E.S.T. 

Bolivian Transmissions 
An official communication from the 

Compania Radio Boliviana states that sta- 
tion CP5 will be on the air, regularly daily, 
from 7:45 to 9:15 p.m., E.S.T. The fre- 
quency is 6080 kc. and the power 1 kw. 
The identifying announcement is "CP4 
and CP5 Radio Illimani, La Paz, Bolivia." 
The short -wave transmitter may be differ- 
ent for communication during the daytime. 
The call letters then are: CP6, on 9120 kc., 
and CP7 on 15300 kc. The daylight trans- 
missions of these stations are irregular. 
The location of stations " Illimani" are at 
an altitude of 4089 meters, which makes 
them the highest broadcasting stations in 
the world, it is claimed. 

W3XAU Transmissions 
An official communication from WCAU 

Broadcasting Co. states that short -wave 
station W3XAU operates on 9590 kc. from 
17.00 to 04.00 G.M.T., beginning with 
Monday, November 26, 1934. 

W1XAL Transmissions 
An official communication from the 

World -Wide Broadcasting Company states 
that short -wave station W1XAL will be on 
the air on Sundays, Tuesdays, and Thurs- 
days from 6:30 to 9:30 E.S.T. on a fre- 
quency of 6040 kc. and using a power of 
5 kw. This schedule is for December, 
1934; it is hoped that during the follow- 
ing months the programs can be extended. 
W1XAL is thus starting an important ex- 
periment. The above named programs will 
be devoted to educational lectures and 
musical programs under the direction of an 
educational advisory committee consisting 
of such notable educators as: Alzada Corn - 
stock, Kirtley F. Mather, James A. Moyer, 
Harlow Shapley, James Thomson Shotwell, 
Levering Tyson, Walter S. Lemmon, Wil- 
liam M. Barber. Some of the lecturers in- 
clude: Dr. H. H. Powers, Prof. Robert E. 
Rogers, Miss Ella Munsterberg, Dr. J. 
Raymond Walsh, Robert Lamb, Prof. John 
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Dewey, Prof. Henry Wadsworth Longfel- 
low Dana, and others. The World -Wide 
Broadcasting Corp. is a non -commercial 
corporation which has built up and de- 
veloped station W1XAL with this educa- 
tional purpose in view. Reports of your 
reception and comments on the programs 
are invited. They should be addressed to 
the Educational Director, W1XAL, Uni- 
versity Club, Boston, Mass. 

VUB and VUC Transmissions 
An official communication from the sta- 

tion director of the Indian State Broad- 
casting Service states that short -wave sta- 
tion VUB will be on the air Mondays, 
Wednesdays, and Saturdays from 16:30 to 
17:30 G.M.T. The frequency is 9565 kc., 
the power 4.5 kw. 

Station VUC transmits daily from 15:00 
to 16:30 G.M.T. on 49.1 meters with a 
power of .5 kw. 

Readers Who Helped Log Sta- 
tions for This Month's Report 

We are indebted to the following readers 
of RADIO NEWS who furnished important 
information on their reports of short -wave 
reception this month: H. A. Olson, J. W. 
Beckman, M. Mickelson, C. L. Davies, 
L. C. Styles, R. Stevens, R. Lawton, A. G. 
Laws, R. S. Houghton, W. P. Kempter, 
E. L. Kimmons, H. W. Eck, L. M. Jensen, 
Rudolph Kure, J. V. Vann, G. W. Two^tev. 
P. H. Robinson, J. N. Noff, Wm. Schu- 
macher, Clifford Pryor, R. E. Smeisi:a, 
Felipe Saldana, G. R. Bigbee, Glenn Deater, 
C. H. Armstrong, Mike Kruger, Floyd 
Waters, Edmore Melanson, D. S. Catchim, 
G. R. Johnson, Jack Bews, E. R. Wick- 
ham, G. H. Fletcher, H. P. Brown, G. C. 
Sholin, B. F. Goodlett, D. W. Shields, 
P. J. Seyffer, Louis Hahn, W. W. Loudon, 
Mrs. L. R. Ledbetter, A. E. Emerson, 
Drexel Peterson, W. J. Prokosch, J. M. 
Malast, Henry Spearing, Laird Branden- 
burg, A. F. Knobel, C. B. Will, H. A. Otto, 
L. H. Andrews, R. S. Reynolds, E. J. 
Shields, E. M. Horton, S. Terry, Charles 
Miller, L. A. Wood, George Krebs, J. C. 
Kalmbach, Jr., Donald Smith, N. J. Coriell, 
J. G. Moore, C. D. Hall, H. W. Newell, 
H. Adams, Jr., H. R. Peck, Harry Woods, 
Jr., G. M. Charton, C. A. Morrison, W. W. 
Beal, Jr., F. H. Kydd, Andrew Cnvinn- 
ton, Robert Edkins, J. O. Clarke, W. A. 
Oker, M. D. Haines, J. M. 
F. C. Naegeli, H. Kemp, Herbert Braker, 
Arthur Hamilton, R. C. Huff, R. R. Gur- 
ney, Mr. and Mrs. G. W. Hough, Russell 
Bills, William Oberlin, F. E. Day, S. J. 
Emerson, J. T. Spalding, the Editor of 
Tune -In, C. McCormick, Herbert Kranitz, 
H. R. Drake, L. M. Jensen, F. J. Sadilak, 
F. T. Beard. 

The Editors acknowledge with thanks 
the assistance of public- spirited readers 
who have thus co- operated to make these 
columns so successful and helpful. Let us 
urge our readers, one and all, to continue, 
in even a larger way, to send in these 
reports. We would be grateful if every 
reader who hears even a single station 
would send it in to us with just the data 
as to its wavelength, the time which it 
was heard, etc. Of course, we would pre- 
fer 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 
receiver they use in logging these stations. 

No Comparisons Made ! 

For the past four years, under the pres- 
ent editorial regime, it has been the policy 
of RADIO NEWS and its editors never to 
make any comparison between articles of 
radio equipment of competitive manufac- 
ture, either by word -of- mouth, by letter or 
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in articles appearing in the magazine. The 
editors have never felt that such a com- 
parison, however well- meaning it might 
be, could be fair in all circumstances to 
all parties concerned. Therefore, as far as 
RADIO NEWS is concerned, it simply isn't 
done! 

Occasionally we receive, from prospective 
buyers of radio equipment, letters asking 
for our "opinion," to be held "strictly con- 
fidential." Even in these cases our editors 
have politely refused and must continue 
to refuse to give such controversial infor- 
mation, as it would have to be based upon 
individual judgment. Also, on infrequent 
occasions, we are notified that some manu- 
facturer alleges that RADIO NEWS or its 
editors have stated that his apparatus is 
better than that of other manufacturers. 
Our editors have not so stated, and such 
claims are unjustified and without sustain- 
ing evidence. 

So, if our readers really desire such a 
comparison, they must make it themselves ! 
If they will write to us, we will see to it 
that descriptive literature and information 
on the products in question are sent by the 
manufacturers to readers requesting it. But 
please do not write to RADIO NEWS asking 
for comparisons. 

Slide -Wire Bridge 
(Continued from page 489) 

resistance range of .01 to 1,000,000 ohms. 
For capacity a second scale is necessary, 
calibrated for .01 to 100 times the standard 
value, giving a range of .001 to 100 mfd. 
for the three standards of 1, .1 and .01 
mfd. While it is possible to secure this 
extreme range of capacity at 1000 cycles, 
due to the high ratio used, the accuracy 
outside of a 10 -to -1 range is not satisfac- 
tory. The greatest accuracy is secured in 
the range of .3 to 3 times the standard. 
In this range an accuracy of 3% may be 
secured. 

The construction and assembly are simple. 
The most important point is to have con- 
nections of low resistance. In order to se- 
cure this, number 12 tinned copper wire 
was used. No directions are given regard- 
ing layout, as it is assumed that this will 
fit in with the constructor's own ideas, or 
that he will purchase one of the kits being 
offered, which include a drilled and cali- 
brated panel. The first parts to be as- 
sembled on the panel are the binding post 
and their insulated washers. Be sure to 
tighten the holding nut to prevent turning. 
The push- button switch is now placed on 
the panel. This is set with a slight angle 
toward the potentiometer in order to clear 
the bank of condensers. In mounting the 
push- button switch it is necessary to use a 
bushing to clear the panel. The next unit 
to be mounted is the range selector switch. 
Set the stop control on this so that it stops 
the blade in the ninth position. This 
switch is mounted also with a bushing on 
the shaft and is fastened so that the fifth 
contact from the start is on top. The two - 
terminal strip is now mounted on the pillar 
opposite the switch blade connection. The 
last unit mounted is the potentiometer ; in 
fact, this should not be mounted till all the 
rest of the unit is wired. This is to pre- 
vent breaking or scratching the winding. 
The calibration of the bridge depends upon 
this unit. Do not use lugs for making the 
wire connections; bend the bus -bar around 
the screws and tighten the holding nuts, 
then solder. 

Place the small knob on the range se- 
lector switch and adjust it so it indicates 
the proper position, then tighten securely 
to shaft. Adjust the large knob on the 
potentiometer and set it so that the pointer 

fines up with the two end stops, but do 
not fasten securely to shaft. 

Connect the bridge as per Figure 3, but 
short the terminals marked "unknown." 
Set the range selector on .1 and the ratio 
point about .1. Then press the button 
lightly and observe the galvanometer. If 
necessary, adjust the ratio arm till a bal-. 
ance is secured. Do not hold the battery 
button down longer than necessary, as 
large amounts of current are drawn from 
the battery. With practice it will be pos- 
sible to slightly touch this button and note 
deflection on galvanometer. A balance 
should be secured between .2 and short. 
This indicates a resistance of .02 to .008 of 
an ohm. Now set range selector on Ext. 
and ratio arm about 3 and adjust for bal- 
ance. If a balance is secured below 4, the 
wiring of the bridge is satisfactory. Now 
connect a rheostat as the unknown and 
set range selector on 1 and ratio dial on 10. 
Adjust rhéostat until a balance is secured, 
then change range switch to .1. A balance 
should then be secured at 100. If a bal- 
ance is secured at some other point, correct 
the knob to indicate properly ; then check 
at 10, and repeat. If it indicates properly, 
set range switch at 10 and secure a balance 
at .1. By readjusting the potentiometer 
on some other range, the standards may be 
checked against each other. If the setting 
agrees satisfactorily, the knob may be fas- 
tened securely and, as per Figure 2, the 
capacity range checked on a.c. 

The bridge may be calibrated in the fol- 
lowing manner. Secure General Radio l- 
and 10 -ohm standard decade boxes. Set 
the range switch on 1, the unit decade on 
1, the 10 decade on 0, and have the two 
decade boxes connected in series at all 
times. Secure a balance for 1 ohm and 
mark the panel or paper, being careful to 
locate the point exactly. Repeat this till 
the 10 -ohm position is secured. Now set 
unit decade dial at 0 and secure points for 
each of the 10 -ohm decade steps. Then 
set the range selector switch at 10 and 
check the unit point by means of the 10- 
ohm box. Then set the range selector 
switch at .1 and check the points secured 
from the 10 -ohm decade boxes by means 
of the unit decade. If there is a large 
error in these points, set the range selector 
switch at the external position, and con- 
nect one of the decade boxes as an external 
standard, the other as the unknown value. 
Adjust them to equal values and then se- 
cure a balance by means of the ratio arm. 
Then connect both decades as unknown 
and measure the value of the standards. 
With only two boxes it will be possible to 
check the 100 ohms standard to 1%. Do 
not change the position of the ratio arm 
while checking standards. 

If the different ranges check after taking 
the first twenty points, it is now possible 
to calibrate the rest of the bridge. Set the 
10 -ohm decade at 10 ohms, range selector 
switch at 1, and secure the 10 points re- 
quired from 10 to 20. Then setting the 
10 -ohm decade at 20, secure the next 10 
points between 20 and 30. Between 30 and 
40 it is only necessary to secure 4 addi- 
tional points; 40 to 50 is also calibrated 
in 2 -ohm steps. From 50 to 100 it is only 
necessary to check each 5 ohms. Now set 
the range selector switch at 10 and with 
the unit box secure the .1 scale calibration 
points; that is, the first 10 points required, 
then setting the 10 -ohm decade box for 
10, 20, etc., secure the additional calibra- 
tion points required from 2 to 10. It is 
only necessary to secure a point for every 
2 ohms. A total of 110 calibration points 
are required for the resistance scale. 

The equivalent calibration is secured for 
capacity, using a.c. for the generator, and 
a decade capacity box for the unknown. 
The capacity scale is in opposite direction 

(Continued on next page) 
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NATIONAL UNION 
-tells you how to 
MERCHANDISE 

RADIOSERVICE 

¡NE SICh 
OF 

FFFICIENt:t 

NATIONAL 
'UNIONN 

RADIO TUBES 
ALL RADIO REPAIR WORK 

GUARANTEED 

in 1935 SELL 
under the Sign 
of Efficiency! 

Service Dealers! Get in on National Union's 
great service merchandising plan for 1935. 
Supplementing the free shop equipment of- 
fers which will be continued, National Union 
will help service dealers to increase their 
business through tried and proven sales, ad- 
vertising and merchandising. plans. Ideas, 
campaigns, and the material to carry them 
out will be made avàilable to National Union 
Service Dealers in 1935. Now, more than 
ever you need National Union ! 

DIRECT MAIL AND CANVASSING : Printed matter 
that will sell for you and explanation of how to use 
it to best advantage ... yours on this plan. 

EFFICIENT BUSINESS FORMS : Forms designed to 
make your business 'click'. Chosen from pieces used 
by outstanding Service Dealers in all parts of the 
country ... yours on this plan. 

DISPLAY MATERIAL : Special displays to acquaint 
set owners with your shop as the place to go for 
efficient radio service ... yours on this plan. 

SPECIAL SELLING PLANS : Ideas that have made 
money for others revealed and fully explained so yo u 
can use them. Prizes, too, for your ideas will be 
announced. 

You, Mr. Service Dealer, will be set to make the 
most of your business in 1935 if you tie up with 
National Union. Send coupon or write for National 
Union circular which gives details of the Service 
Merchandising Plan. 

National Union Radio Corp. of N. Y. 
400 Madison Avenue, New York City 

Send me the circular which tells about your er- 
chandising Plan. 

RN 235 

Name 

Street 

City State 
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t 

MAYBE 

YOU'RE 

MISSING SOMETHING 
Here in Sprayherry's Practical Mechanics 
of Radio Service is the ONLY COURSE 
designed exclusively for men already in 
the service business -the ONLY ONE that 
brings practical help on every phase of 
servicing with a bare minimum of theory, 
mathematics, etc. And it is the ONLY 
COURSE offered without costly bindings, 
high pressure selling, etc. -at a price so 
low that every serviceman owes it to him- 
self to investigate. Until you do, you may 
be missing something of utmost importance. 

IMPORTANT NOTICE! 
Now- without extra cost -you get com- 

plete easy instructions on the use of the 
OSCILLOGRAPH -the most accurate and 
universal measuring instrument to be made 
available to servicemen. Several lessons on 
this all- important subject have just been 
added to the Sprayberry Course -at not 
one cent of added cost to youl 

`THIS 
YOU SOAVE 

N W 
$3.00 

F. L SPRAYBERRY zsas university Place, 
, N.W., Washington. D. C. 

Please send without obligation on my part, 
details of SPRAYBERRY'S PRACTICAL ME- 
CHANICS OF RADIO SERVICE. Also tell 
how I can get the new series of famous SPRAY - 
BERRY. DATA SHEETS (regular price, $3) at 
no additional charge. 

Name 

Complete address 

RN2/35 

SPRAYBERRY'S PRACTICAL 
MECHANICS RÁDIO SERVICE 

SERVICEMEN 

TRIMM FEATHERWEIGHT 

EARPHONES 
for the Theatre will 
provide: 
More business for you. 
More patrons for the theatre. 
More happiness for the Hard 
of Hearing. 
Write for further information. 

TRIMM RADIO MFG. CO. 
1528 Armitage Ave.. Chicago, III. 

TIME COUNTS in applying for patents. 
Don't risk delay in protecting your ideas. 
Send sketch or model for instructions or 
write for new FREE book, "Patent Guide 
for the Inventor" and "Record of Inven- 
tion' form. No charge for information on 
how to proceed. Communications strictly confidential. 
Prompt, careful, efficient service. 
Clarence A. O'Brien, Registered Patent Attorney, 
309 -S Adams Building. Washington, D. C. 

i 
FACTORY PRICES 

Shortwave-All-Wave-Kits 
FREE 1935 Catalog N 

RADIO CITY LABS 
Suite 1222 -30 Rockefeller Plaza 

NEW YORK, N. Y. 

Ohmmeter Design 
(Continued from page 480) 

flatiron to the point where the moistened 
finger will just sizzle and turn it off. Hold 
the scale; place the flatiron on the exposed 
half and hold it in place until the heat is 
felt in the other half, then remove iron. 
Hold the scale in place until it cools a 
little. Repeat with the other half. The .1 

ohm center -scale range, and the 100 ohm 
center -scale range, using Figure 1(C), will 
be read directly on the lower and upper 
scales respectively. Other ranges using Fig- 
ure 1(D) will be read on the lower scale 
and other ranges using Figure 1(C) will be 
read on the upper scale by merely moving 
the decimal point, one, two, three or four 
places to the right. Of course a metal 
scale would look better and be less subject 
to errors. If thirty -five or more experi- 
menters manifest a desire to purchase ac- 

RANGE METER USED POSSIBLE ERROR 

10 OHM 0 -1 MA 
10 ° 0-4.5 OR 2MA 

OTHER RANGES USING ANY METER 

NOTE- THEREFORE, USE AN 0.1 
AVAILABLE, ON THE 10 OHM RANGE 

Ffl.5 

.87 OF .1 oh 

2.34 % 
.23 OF 1% OR LESS 

MILLIAMMETER, IF 

curate metal ohmmeter scales, the author 
will have some made. Please mention the 
meter model in your communication. Be- 
cause Jewell half -scale current is at ex- 
actly half scale, and Weston half -scale cur- 
rent is 1.7 percent above half scale, the 
upper scale will read 4 percent and the 
lower scale will read 4 percent low when 
used on Jewell m ewers. 

The values in Figure 2 will cover most 
conditions, but should the internal re- 
sistance of the meter be 10 to 20 percent 
below the rated value, a condition could 
be obtained when using Figure 1(C), where 
it would be impossible to adjust to full 
scale. Should this occur, bring the meter 
resistance nearer normal, by putting a fixed 
resistor in series. The resistor could even 
be a portion of an old rheostat with the 
wires soldered or bolted in place (do not 
use the arm), as it need only be a pproxi- 
mately 5 ohms for 1, etc. 

Slide -Wire Bridge 
(Continued front page 519) 

to the resistance. The accuracy- of the 
bridge depends upon the accuracy of the 
standards used and the care taken to secure 
the necessary points. After the calibration 
is secured, the panel should be inked in and 
covered with celluloid to prevent wear and 
soiling. 

For the convenience of our readers who 
wish to avoid the job of calibration, a kit 
has been made available for this bridge, by 
Wholesale Radio Service Company. A 
complete list of parts follows: 

Parts List 
Parts of equivalent quality and accuracy may 

be substituted. 1- General Radio, type 214A potentiometer, 400 
ohms 1- Lafayette aluminum panel, etched and cali- 
brated, 4r /z inches by 9 inches 1- Lafayette steel case 5- Trutest special 1% wire wound resistors: 
1, 10, 100, 1000 and 10,000 ohms 3- Trutest special bridge condensers: 1, .1 and 
.01 mfd. 1- Yaxley, type 1211 selector switch, 1 circuit, 
11 point I- Yaxley push button switch 1- Analyzer pointer knob, large type 1- Analyzer pointer knob, small type 8- Insulated binding posts 

8 -Sets of insulated bushings for binding posts 
2 -3/16 inch bushings for switches 
5 feet number 12 tinned copper bus bar 

Hi- Fidelity Tests 
(Continued from page 469) 

Users of high- fidelity sets will have an 
opportunity to test maximum program 
quality when stations are created on the 
high- fidelity broadcasting channels between 
1500 and 1600 kilocycles, spaced 20 kilo- 
cycles apart. 

Engineers compare the value of high - 
fidelity with high speed in an automobile. 
They point out that, at times, traffic con- 
ditions, bad roads and inclement weather 
prevent the use of top speed. But there 
are many occasions when the high -speed 
can be utilized and the feature tends to 
improve performance at lower speeds. So, 
although high -fidelity cannot always be 
used in the receiver, the feature proves 
highly advantageous when it can, and the 
wide reproduction band tends to improve 
reception at 5000 cycles. 

A gala and novel début was arranged 
for the high -fidelity receiver. The initial 
demonstration was given at the Waldorf - 
Astoria Hotel, New York, before an élite 
gathering of society and musical folk. The 
entire nation was able to listen -in on the 
event via a CBS hook -up. Miss Lucrezia 
Bori, the opera star, appeared on the stage 
and sang three songs directly into the net- 
work microphone. Then she stepped into 
a glass -walled booth on the same platform 
and sang into the microphone of a tiny 
transmitter located in the ballroom. This 
time her voice was sent over a radio - 
frequency wire to one of the high- fidelity 
sets in the room, and a network micro- 
phone picked up the sounds emanating 
from the loudspeaker. Thus, ,listeners had 
an opportunity of noting any actual differ- 
ences in reception quality. 

I. F. Coupling 
(Continued from page 479) 

to show the variation in amplification as 
the coupling is varied. Under actual 
measurement, however, the gain per stage, 
using a type 58, or equivalent tube is ap- 
proximately 100 at minimum coupling, and 
180 at maximum coupling. For all prac- 
tical purposes, however, spacing greater 
than 1 inch between primary and second- 
ary will not be required and with this de- 
gree of coupling the gain per stage is well 
over 100. 

Reference to Figure 2 will show that as 
coupling is increased the curve takes on a 
distinct double hump appearance. In a 
single transformer the depth of the valley 
between humps would not be extremely 
important, but when the effect of four such 
transformers is combined, this double hump 
does become serious -or at least it would 
be serious if a remedy were not available. 
This remedy is a simple one and quite 
obvious. Instead of ganging the coupling 
control bars of all transformers in an i.f. 
amplifier, one or two of them can be left 
at a fixed adjustment. Then when the 
gang controls are adjusted to provide a 
characteristic such as shown in curve F, 
for instance, and the other transformers 
are left at a fixed adjustment correspond- 
ing to curves A or B, the peak of the non - 
variable stages will tend to fill in the hol- 
low in the close -coupled variable stages, 
resulting in an excellent approximation of 
a flat -top curve varying from 18 to 16 kc., 
in width at the top, depending on the de- 
gree of coupling employed in the fixed 
transformers and the setting of the 
coupling control knob of the ganged trans- 
formers. 
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Mechanically this new transformer is as- 
sembled in a heavy -guage shield "can" 2 
inches square and 5 inches high. The 
tuning condensers are so mounted as to be 
adjustable from above the chassis when 
the transformers are assembled into a re- 
ceiver. Moreover, both of these adjust- 
ments are on the same side of the can, 
thus allowing a good deal of flexibility in 
laying out a chassis. Electrically the trans- 
formers are equally good. Naturally with 
a variable coupling member, provision had 
to be made to avoid changing character- 
istics due to the leads of the movable coil 
"clopping" around when the coil is moved. 
This has been guarded against by using 
two phosphor- bronze spring ribbons, the 
relationship between which remains identi- 
cal regardless of the position of the mov- 
able coil. Both coils are assembled on 
bakelite plates and a third bakelite plate 
serves as the anchorage for the two phos- 
phor- bronze strips. Two of these plates 
are firmly anchored in position while that 
bearing the movable coil is rigidly but 
movably supported on two middle rods, 
over one of which a coil spring is slipped 
to maintain the position at which the mov- 
able coil is set. 

These transformers are available with a 
collar which may be slipped over the ad- 
justment rod to fix the coupling at any 
desired position for use where variable 
coupling is to be limited to some value 
less than the minimum or where permanent 
adjtistment is to be employed. 

Thus the experimenter has available a 
transformer which can be used as a vari- 
able- coupling unit or a fixed -coupling unit, 
or in combination. He can design his re- 
ceiver for a permanent degree of high fidel- 
ity, permanent high selectivity, or with 
both of these features variable. 

Aid to Inventors 
(Continued from page 486) 

invention without authority. A patent 
may be invalid for many reasons, mostly 
technical; such as that which it covers not 
really being an invention in the meaning 
of the law. A later legal claim of antici- 
pation is really the same thing as an antici- 
pation or interference discovered by the 
Patent Office while examining the case, 
except that it was not so discovered but 
is alleged later by the patent's attacker. 

Such patent suits are legal matters 
beyond the scope of these articles, but it 
should be noted here that the exact de- 
tails of how, when and by whom an in- 
vention was conceived, reduced to practice 
and gradually perfected may be of extreme 
importance as evidence in any such litiga- 
tion. 

The second way of giving away an in- 
vention is by presenting it to the public. 
Nothing in the law compels an inventor 
to protect his invention. Anyone may give 
his inventions to the public, either by a 
special legal declaration to that effect, by 
mere default or accidentally. Many scien- 
tific men habitually do this, especially in 
the medical profession. The important 
thing is to be sure that you give away 
inventions only when you wish to, not 
when you do not wish to or do not even 
know that it has happened. 

The rule of law is that everything de- 
pends on the inventor's intention, but, as 
usual, this intention must be determined by 
evidence. There is one definite legal limita- 
tion. If an article is sold or an invention 
used commercially, the inventor must apply 
for patent within two years. Otherwise 
the law assumes that he intends to present 
his invention to everybody. Similarly, if 
two years passes after publication of some 

account of an invention, no patent can be 
applied for thereafter. Even during this 
two -year period within which sales or pub- 
lication may be permissible, these acts may 
be dangerous, not because they in them- 
selves invalidate a later application for 
patent but because they may be taken as 
evidence that the inventor wishes no pat- 
ent protection but intends to present his 
invention to the world. 

In such matters, as I previously have re- 
marked, an inventor is not his own best 
adviser. A skilled patent lawyer is de- 
sirable, just as he is when a patent is being 
applied for. This brings us to what is 
probably the most important single prob- 
lem for inventors. What kind of a patent 
lawyer shall be hired and how is this 
lawyer to be found? 

There is no royal rule for hiring lawyers, 
any more than for being sure to get a 
good doctor or consulting engineer or any 
other adviser in the perplexities of exist- 
ence. The best way, if practicable, is to 
hire a patent attorney whom you person- 
ally know to be competent and honest. 

As is true of doctors, consulting engi- 
neers and most other professions, dis- 
honesty is little to be feared among legally 
registered attorneys. Incompetence is very 
much so. Even the fact that a patent at- 
torney happens to be your friend or is 
known by you to be an honest and up- 
right person, does not prove that he is as 
competent as you need him to be. 

If there is no attorney whom you know 
for certain to be competent, the best pro- 
cedure is, I believe, to inquire from other 
attorneys whom you do know; from your 
own general attorney if you have one. 
General attorneys have occasion from time 
to time to retain various kinds of legal 
specialists. Most of them know such 
specialists whom they can trust, including 
patent attorneys. If you can get several 
other attorneys to recommend or speak 
well of the same patent attorney, that is 
reasonably good proof that he is a good 
one. 

The situation is the same as that of 
a sick man seeking a specialist. If sev- 
eral family doctors recommend the same 
specialist, he probably is a good one. 

A patent attorney's clients may be a 
useful guide. If he is retained regularly by 
other successful inventors or large manu- 
facturers whom you know of, he probably 
is competent and reliable. His fees prob- 
ably will be intermediate between the high- 
est and the cheapest. 

Radio 
Experimenting 

(Continued from page 463) 

developing new receivers. You may be in- 
terested in a special field like Television at 
the Short Waves, or again you may be 
simply interested in Tinkering with Circuit 
Designs, Transmitters and Receivers for 
your own use or for Home Laboratory Ex- 
periments in amusing your friends. No 
matter what your interest, we believe you 
will find it awakened and refreshed in this 
current issue of RADIO NEws. 

The Editors have included, this month, 
experimental material for many types, in 
the following articles. Read them and find 
out what other experimenters are doing in 
the home and in the professional labora- 
tory. We think you will be enthused and 
encouraged to follow up those experimen- 
tal "urges" one has, every once in a while. 
Don't let them get away from you, but 
follow them out to a successful conclusion. 
You may discover something that no one 
else, before, has thought of. 

521 

....Solve 
Any and Every 

Servicing Problem 
with 

MASTER UNITS 

SERVICE men and technicians 
who have seen and used the pre- 

cision instruments in the Triplett 
Master Unit line pronounce them 
today's most advanced develop- 
ments. 
Triplett Interchangeable Master 
Units make possible different corn- 
binations of testing equipment to 
suit every servicing requirement . . 

no matter how difficult or compli- 
cated. These units may be used as 
furnished, or, placed in convenient 
portable cases that hold one, two, 
three or four units. 

Triplett Master Unit, 
No. 1205, includes: 

No. 1200 Volt- Ohm- Milliammeter. DC scale read- 
ings: t/s to 1,000 volts (2,000 ohms per volt) - 
20 microamperes to 250 milliamperes -0 to 3,000,000` 
ohms. AC scale readings: 1 to 1,000 volts. Capacity 
charts furnished. Dealer's net price, unit $Af .67 
only Li 
No. 1210 Tube Tester. Tests all tubes Contains 
the most efficient short check known. Analyzes each 
plate of multi -plate 

G 
tubes. Dealer's net $20.00 

price, unit only...... 
No. 1220 Unit Tester. Makes all series or parallel 
meter connections to the set sockets. Dealer's $,33 
net price, unit only O 
No. 1230 All -Wave Signal Generator. Frequencies: 
100 KC to 18 Megacycles. Perfect attenuation. 
Modulated or unmodulated. Dealers net $7 5.33 
price, unit only .aJ 
uo. 1205. Complete with above four $71.33 
units in case. Dealer's net price 

YOUR JOBBER CAN SUPPLY YOU 

Triplett Electrical Instrument Company 
108 Main Street, Bluffton. Ohio 

R 

MAIL TODAY FOR DETAILS! 

Triplett Electrical Instrument Company 
108 Main Street, Bluffton, Ohio 
Gentlemen: 
Please send your latest Iiterature on Triplett Instru- 
ments. 

Name 

Address 

City State 
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Before You BUY Try 

BUD 
P.A. Equipment 

5 DAYS 

ABSOLUTELY FREE 

BUD engineers challenge you to duplicate Bud's 
sensational performance and proved depend- 
ability at any price! BUD'S FREE FIVE -DAY TRIAL 
enables you to accept that challenge, with no 
obligation to you! Write today for beautifully 
illustrated descriptive folder, prices, and full 
details of FREE FIVE -DAY TRIAL offer. 

PORTABLE SOUND SYSTEMS 

ELECTRO DYNAMIC UNITS 

CARBON MICROPHONES 

AMPLIFIERS 

4, 5 & 6 FT. ALL ALUMINUM 
TRUMPETS 

FIELD EXCITERS 

AIR COLUMN HORNS 

LOW AND HIGH FREQUENCY 
UNITS FOR WIDE RANGE 

THEATRE USE 

BUD SPEAKER COMPANY 
1133 JACKSON STREET TOLEDO, OHIO, U.S.A. 

Exact Duplicate 
REPLACEMENTS 
When you MUST use identical replacements, 
simply remember Aerovox Exact Duplicate 
Replacements. Designed specifically for most 
standard sets . . finest replacement units ob- 
tainable . embodying Aerovox high-quality 
construction throughout. 

For instance: Aluminum can electrolytic, two 
cardboard case electrolytic., and an auto -radio 
vibrator condenser pictured above-each exactly 
matching units in the intended sets. Charac- 
teristics positively matched, but Aerovox 
quality is more than a match for some original 
equipment. 

And for general repairs, don't overlook the 
Ultra Compact PM5 and PM6 Hi -Farad Elec- 
trolytic. . all -round units . minimum 
stock and investment ... maximum applica- 
tions and profit -making. 
FREE DATA ... 1935 Catalog just off the press 

. covers entire condenser and resistor line. 
Also sample copy of monthly Research Worker. 

CORPORATION 
78 Washington St. Rruulcicn. N. Y. 

The Technical Review 
(Continued from page 511) 

book also contains detailed information 
on the complete home -study courses in ra- 
dio and allied subjects offered by the Na- 
tional Radio Institute. 

25. Noise -Reducing Antenna Systems. 
Two types of noise- reducing systems per- 
fected by the Lynch Mfg. Co. for both 
broadcast and short -wave reception. 

26. Auto Radio Antennas, Filters and 
Noise Suppressors. The line of Lynch an- 
tennas, filters and ignition noise suppres- 
sors especially designed for motor radio 
installations. Data on how to eliminate 
motor radio noise is included. 

34. Serviceman's 1935 Replacement Vol- 
ume- Control Guide. Revised list, in alpha- 
betical order, of all old and new receivers 
showing model number, value of control 
in ohms and a recommended Electrad con- 
trol for replacement purposes. 

57. How to Build a High -Quality Con- 
denser or Ribbon Microphone. The Am- 
perite Microphone Kit, with which it is 
possible to build, easily and quickly, a 
high -quality condenser or ribbon micro- 
phone. 

60. Transformers and Choke Coils for 
Use in Public- Address Amplifiers and 
Radio Receivers. Information on the 
characteristics of a wide variety of Amer - 
Tran De Luxe and standard audio and 
power transformers and chokes. 

63. Moderate Priced Transformers and 
Chokes. Descriptions and prices on the 
new Amer -Tran line of moderate priced 
audio and power transformers and chokes 
designed for original and replacement use 
in radio receivers, amplifiers, public -ad- 
dress systems and amateur transmitters. 

65. New 1935 Line of Testing Instru- 
ments. Information on the new 1935 line 
of Supreme testing instruments including 
the new 5" fan -shape meter, the new 
Model 333 deluxe analyzer, the low -priced 
Model 333 standard analyzer and an im- 
proved Model 85 tube tester. 

66. An A.C.-D.C. Tester Which Can Be 
Built at Home at Low Cost. Information 

Dots and Dashes 
(Continued from page 461) 

the Akron, Ohio, airport in his company's 
Lockheed Vega plane, bound for this city, 
he tuned his radio receiver to the Depart- 
ment of Commerce station WWO to obtain 
the regular one o'clock weather broadcast. 
Instead of the weather broadcast he was 
startled to hear the following: "Calling 
Ray Brown in Lockheed NC 539M. Your 
landing gear is gone! You have lost your 
right wheel." Leaning out of his compart- 
ment he glanced down to find one of the 
shock struts and the right wheel dangling 
in mid -air. He knew that meant landing 
on one wheel, if at all! If he had not 
heard the radio call, he would have made 
the regular 3 -point landing which would 
have resulted in an inevitable crack -up. 
He turned around and headed for the 
home airport and, sure enough, the boys 
were standing by with an ambulance, fire 
extinguishers, and emergency equipment. 
He landed by setting down, first his tail 
wheel and then his left good wheel, side 
slipping the plane into a perfect landing as 
the watchers gasped. "Treat's on me," he 
said, "thanks to the radio. It's an old 
Spanish aviation custom." 
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about the Supreme 5" fan -shape meter, 
rectifier and resistor kit for the home kit 
for the home construction of an inexpen- 
sive A.C.-D.C. tester. 

67. Practical Mechanics of Radio Ser- 
vice. Information, including cost, features 
and outline of lessons of the Frank L. 
Sprayberry course in radio servicing and 
list of Sprayberry data sheets for modern- 
izing obsolete test equipment and receivers. 

68. How to Modernize the Supreme 
400 -B. Data Sheet No. 4 of the Frank L. 
Sprayberry series of data sheets on how to 
modernize obsolete test equipment and re- 
ceivers. 

69. Case Records of Broadcast Receiver 
Repairs. Gives plan, contents and price of 
the Capitol Radio Research Laboratories' 
loose -leaf case records of 1500 service jobs 
showing how actual troubles were cor- 
rected. Serves as a guide in correcting 
troubles in all types of receivers and power 
supply units. 

70. Data Sheet on Building an Analyzer 
Adapter. Compiled by the Capitol Radio 
Research Laboratories to show servicemen 
how any analyzer may be brought up to 
date or how to build a complete, modern 
analyzer out of spare parts with a multi - 
meter. 

71. Radio Parts and Sets for 1935. A 

catalog issued by Try-Mo Radio Co., Inc., 
listing the wide variety of sets, chassis, 
standard, special and replacement parts, 
tubes, tools, books, public -address systems, 
amplifiers and other electrical equipment 
required by radio dealers, servicemen, ex- 
perimenters, set builders, radio operators 
and engineers. 

Signal Generator 
(Continued from page 483) 

C15. In any a.c: d.c. signal generator we 
must set up a point of minimum r.f. po- 
tential, since the case cannot be directly 
grounded to the B- without danger. By 
using the system described above, the 
lowest attainable r.f. potential, with the 
amount of filtering used, is secured at 
point b. When this point is joined to the 
ground post of the receiver under test, an 
extraordinary degree of attenuation is 

secured. 
For the extreme high frequency bands, 

complete attenuation was found difficult. 
Attempts to vary the cathode bias to de- 
crease the r.f. voltage generated resulted 
in a frequency shift which could not be 
tolerated. The solution was found by 
switching the screen -grid to ground. This 
causes a considerable decrease in r.f. output 
and results in complete attenuation over 
the standard broadcast band, with negli- 
gible frequency shift, and very satisfactory, 
but not complete, attenuation at the high- 
est frequencies, without additional filtering. 

Attention is also called to the fact that 
the output circuit of this attenuator pro- 
vides a reasonably constant load across the 
receiver input terminals. If the moving 
arm of the attenuator were connected to 
the high, or antenna, output terminal the 
load on the receiver input circuit would 
change over a very wide range at different 
settings of the attenuator. A receiver, 
therefore, with a very low impedance input 
circuit, but relatively insensitive, might 
conceivably test as more sensitive than a 
much better set. The writer does not wish 
to give the impression that this signal gen- 
erator is suitable for laboratory measure- 
ments of sensitivity. Such tests require a 
non -inductive, hand -constructed design if 

a resistance type attenuator is used, and 
are unnecessary for service work and im- 
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Servicemen! 
Would you like constructional details for 
a Simple Capacity Bridge -a Simplified 
"Short" Tester -an A.C. -Operated Dy- 
natron Oscillator -a Thermionic Con- 
denser Tester -a Simple Tube "Short" 
Tester -another Condenser Tester -a 
Universal Volt- Ampere- Ohmmeter -an 
Output Meter -a Condenser Test Box- 
a Resistor Indicator -a Home -Made 
Rectifier and an Inexpensive Output 
Meter? You'll find all of them in the 
new, 136 -page RADIO DATA BOOK! 

Amateurs! 
Want "dope" on a Five Meter Trans- 
mitter, Receiver and Power Supply -a 
Simple Half -Wave Antenna -a Spaced 
Transmission Line -a Single -Wire Feed 
Antenna -an All -Band Antenna -a Zep- 
pelin Antenna -a Balanced "Split" 
System -Condenser and Ribbon Mi- 
crophones? Then get a copy of the 
famous RADIO DATA BOOK! 

Experimenters! 
Want to know how to build practical 
Midget Broadcast Receivers -Tested 
Short -Wave Receivers -Hearing Aids - 
and Service Equipment? The RADIO 
DATA BOOK is packed full of experi- 
mental information! 

Short -Wave Fans! 
The RADIO DATA BOOK gives all the 
essentials for enjoyable results from short- 
wave sets -tells how to build an Adapter 
-a Converter -a Beginner's S. W. Re- 
ceiver-a 2 -Tube Short -Wave Receiver - 
The RADIO NEWS "Dragnet" -and 
vital short -wave antenna information! 

Get Your Free 
RADIO DATA BOOK 

with 

5 Issues Radio News at $1 

We invite you to send in the coupon be- 
low with your remittance of $1 for 5 

issues of RADIO NEWS and get the 
most popular book, we have ever pub- 
lished -the RADIO DATA BOOK - 
free! 

Radio News 
Radio News, Dept. 352 
461 8th Avenue, New York, N. Y. 
Enclosed find $1 for S issues of RADIO NEWS. Send 
me my free RADIO DATA BOOK by return mail. 
(Canada $1.25 -Foreign $1.50.) 

Name 

Address 

City State 

practical for the serviceman to attempt 
without special equipment. 

The band -switching arrangement is 
shown in figure 5. An ordinary 2 -deck, 
6 -point Yaxley switch may be used. 
Switch a represents the deck farthest re- 
moved from the panel. The oscillator coils 
are all wound on half -inch wooden dowels 
and are carefully designed to eliminate the 
usual "double hump" characteristic com- 
mon to many signal generators designed 
for radio service work. The tuning con- 
denser employed is one of National's 270 
degree line. This has the advantage of 
spreading and making more accurate cali- 
bration and reading possible. 

The line filter coils may. be constructed 
without difficulty, being also wound on 
half -inch dowels. They are designed to 
be effective over the highest frequency 
band, since they are not required for the 
other bands. 

Instructions for building the instrument 
and a complete list of the parts employed 
will follow in the March issue. 

P. A. Amplifier 
(Continued from page 488) 

So, four sources of signal can be connected 
to the amplifier, any one of which can be 
chosen by means of the two switches, and 
any two sources can be mixed. This cir- 
cuit is shown in Figure 2. The output 
transformer accommodates a 500 -ohm line 
or a voice coil (15, 8 and 4 ohms). The 
total power consumption is 100 watts for 
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the 18 -watt amplifier and 150 watts for 
the 36 -watt amplifier. 

The amplifier is extremely flexible, both 
electrically and mechanically. It can be 
mounted on a rack or used as table mount- 
ing with but few changes. Furthermore, 
when it is mounted on the rack, the panel 
can be removed without removing the 
chassis. All the wiring is thus exposed by 
taking off the panel. The chassis comes 
prepared for mounting either the push -pull 
parallel or the single push -pull stage. All 
the parts and accessories, a radio tuner 
and a phonograph will be made avail- 
able to our readers by the Kenyon Trans- 
former Company. In the next installment, 
details of a pre -amplifier having a gain of 
50 db. will be given. 
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NO RADIO MAN CAN 
AFFORD TO BE 

WITHOUT THIS BOOK 
A handy pocket manual 
... 104 pages ... 150 cuts 
and diagrams ... compact, 
essential information show- 
ing you how to get the best 
performance for every de- 
vice employing vacuum 
tubes! 

YOURS 
FOR 

10c 

Here's a new technical manual 
that's just as necessary as your 

voltmeter in service work. 104 pages 
of essential technical information . . . 

complete data on over 90 types of re- 
ceiving tubes ... base symbols . . . 

recommended operating conditions ... amplifier classifications . . . re- 
ceiver circuit diagrams ... over 150 
cuts and diagrams in all. It shows 
you how to get the best performance 
from every kind of set -and the 
price is only 10c! 
Fill in the coupon below, attach l0c 
in stamps, and mail TODAY! 
HYGRADE SYLVANIA CORPORATION 

Makers of 
Sylvania Tubes 
Hygrade Lamps 
Electronic 

Products 

Factories 

5117 

Emporium, Pa. 
St. Mary's, Pa. 
Salem, Mass. 

CODE Clifton, N. J. 

r 
THE SET TESTED RADIO TUBE 

© H. S. CORP. 1934 

Hygrade Sylvania Corporation 
Emporium. Pennsylvania (A -19) 
Please send me the new Sylvania Technical 
Manual. I enclose 10c in stamps. 

Name 

Address 

City State J 
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Sensational 13W 
FIETRO 
D 

ALL-WAVE RADIO 
LUXE g Tube 

Cusfombilf 
Super 

With 
De Luxe 
Speaker 

'34" and 
Tubes 

15 to 100 
200 fo 220G 

Meters 

Amazing New Low Price! 
Why be satisfied with anything less than the New 

Retro S tube All -Wave Super now offered for the first 
time at this truly remarkable Price. Uses unique 
antenna, R.F. Pre -Selector, Oscillator Coil Assembly, 
big pot type speaker, and many other features found 
only in the highest priced receivers. 

7 DAY FREE TRIAL! 
Convince yourself that regular world -wide, high 

fidelity reception, need not be expensive. Try this 
set in ,,your own home for seven days free trial. 
Foreign Reception Guaranteed or your Money back. 

Write NOW for Details! 

HETRO ELECTRICAL INDUSTRIES, Inc. 
4220 Lincoln Ave. Chicago, Ill., U. S. A. 

Cable Address "HETRO" All Codes 

SHORT -WAVE FANS 
See RADIO NEWS Offer -Page 523. 

"NOISE MASTER" 

ntenna by W 
Insures perfect reception 

Eliminates "man- made" 
noises over both short- 
wave and broadcast bands. 
Licensed under Amy, 
Aceves & King Patents. 
The last word in radio 
engineering, assuring 
highest possible antenna 
efficiency. With NOISE 
MASTER, one aerial 
acts electrically as two or more perfect an- 
tennas, permitting operation of more than 
one set from the same aerial. An ideal 
store -demonstration kit. 
Also CONQUEROR, Cat. No. 12, $3.4Ú List Price 
And EXPLORER, Cat. No. 11, 

$3.7D List Price 

This company for many years famous for 
highest type antennas and radio wire prod- 
ucts, offers to service organizations a really 
helpful antenna counsel. 

WRITE US FOR LATEST DATA 

CORNISH WIRE CO. 
30 Church Street, New York City 

Cat. No. 14 

LIST PRICE 

$6.75 i 

S. W. Converters 
(Continued from page 502) 

cannot afford to discard, the RADlo NEWS 
Laboratory has been making a study of the 
possibilities offered by converters and has 
started work on such a design with the 
idea of presenting a constructional article 
on it next month. The first model of this 
converter is shown herewith and is now 
under operating tests and measurement in 
the Lab and at the RADIO NEWS Listening 
Posts. The experience with this model has 
been valuable in pointing to improvements 
which will be incorporated in the final 
model. 

As the converter stands at this writing, it 
employs four tubes: a 6D6 in a tuned r.f. 
stage, a 6D6 as the mixer or modulator, a 
type 36 as oscillator and a type 80 tube as 
rectifier in the built -in voltage -supply sys- 
tem. The circuit is shown in Figure 1. 
This unit is designed to cover the important 
short -wave broadcast bands lying between 
18 and 50 meters, with a single set of coils. 
It is felt that this single range includes the 
short -wave transmissions in which the av- 
erage listener is interested, and, at the 
same time, the expense and complications 
of a coil- switching system is eliminated. 

The output of the oscillator is fed into 
the control grid of the 6C6 mixer tube. It 
will be noted that the plate of the 36 tube 
is not a part of the oscillatory circuit. In- 
stead, the screen of this tube is employed 
as the oscillator plate, while the plate 
proper is used as an electronic coupling 
element. 

A tuned -output transformer is included 
in the plate circuit of the mixer tube. This 
serves the purpose of definitely tuning the 
output of the converter to the frequency 
at which the broadcast receiver is set. This 
is accomplished by means of a trimmer 
condenser mounted in the can with the 
output transformer. 

While ' the circuit may appear to be 
somewhat complicated for what has been 
too often looked upon as a simple acces- 
sory unit, it nevertheless represents the 
type of converter unit required if real ef- 
fectiveness is to be obtained. 

It is believed that full constructional de- 
tails of the final model of this converter 
will be ready for the next issue. Complete 
constructional blueprints will be available. 
Readers who are interested in obtaining 
these blueprints at the earliest possible mo- 
ment can place their orders in advance by 
sending 50 cents to the RADIO NEWS Blue- 
print Department. These blueprints will 
be of a new, more costly type which corn - 
pletely avoids any distortion in dimensions. 
As a result, the prints may be used as 
drilling templates with assurance of accu- 
rate location of all holes, cuts, etc. 

Variable Resistors 
(Continued from page 484) 

resistance- coupled amplifier combination. 
The structural details of a volume con- 

trol are of the utmost importance in as- 
suring long life and constancy of per- 
formance. Variations of humidity and 
temperature should have no effect on the 
resistive elements. In practically all the 
higher values of resistance elements, carbon 
in some 'form is used. Humidity has but 
negligible effect on carbon, but if the car- 
bon is applied to paper or to some shrink- 
able or flexible base, the arrangement of 
the element particles will be disturbed 
every time flexure or shrinkage occurs, 
with subsequent development of "noisy" 
operation. If the base to which the re- 
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sistive element is applied is absorbent, in 
humid atmospheres the surface resistivity 
is apt to decrease to a deleterious value, 
resulting in a roughened contact surface, 
noise and decreased overall resistance. 

A desirable mechanical feature is to 
make the slider meet the element in a 
straight Iine without covering a wide por- 
tion of the resistance. In the latter con- 
dition, in steep tapered sections, an appre- 
ciable portion of the resistance will be 
short -circuited, resulting in a detrimental 
decrease in overall resistance. The re- 
sistive element should be arranged so that 
all current paths are equal thus preventing 
any uneven heat dissipation. Capacity 
effects in the control should be minimized 
by having the terminals spaced properly 
and by not having metal sections close to 
the terminals, contacts and the element it- 
self. To insure positive operation the pres- 
sure on the resistive element must neces- 
sarily be uniform throughout the excursion 
of the contact arm. 

Very frequently volume controls are ren- 
dered useless by the twisting that the con- 
tact arm is subjected to by the stopping 
arrangement. The stop arrangement should 
desirably be a separate arm other than the 
contact arm. One must also be certain 
that the center lug and the collector ring 
contact is positive and preferably of an 
unfreezable metal combination. 

Sometimes chattering of the contact arm 
is encountered with resulting jumping and 
therefore sudden increases and decreases in 
resistance. Also it must be noted that if a 
wiping contact is used the possibility of 
dust forming an insulating layer between 
contact arm and resistance element is elim- 
inated and quiet operation assured. 

It is obviously evident that there are 
numerous factors to be taken into account 
before a volume control or variable re- 
sistance is chosen, all of which are of the 
utmost importance, and each of which can 
of itself determine the performance of your 
receiver. - 

Foreign DX 
(Continued from page 477) 

Rome a battle, so we skip down to 1140 
kc. and find Turin with the same program. 
Our third Italian is Milan on 814 kc. I 
listen to these until 2 a.m. Copenhagen is 
next logged on 1176 kc. with 15 minutes of 
church hymns. At 2:10 a.m., just able to 
hit 959 in time to hear Poste Parisien come 
on with his bugle. Poste Parisien is the best 
of the lot. After five minutes we go to 
1456 kc. and hear Radio Normandie with 
two march selections, to be followed by 
French news items. Going back up to 
575 kc., I find Stuttgart with excellent vol- 
ume, now that WMCA is off the air. But 
what's that on 565? It's TGW in Guate- 
mala City, Guatemala, giving a special 
Monday morning DX program of marimba 
selections. I listen to these four and at 
3 a.m. continue my hunting. It is now 
broad daylight in Europe, so must hurry; 
all stations are starting to fade now. One 
good catch is left, so tuning to 592 at 3:05 
I find Vienna starting its transmission. 
Then in rapid -order Hilversum on 995 kc. 
is heard with recordings, Toulouse on 913 
kc. is heard for the first time this morn- 
ing, but fading badly. I check again at 
3:30 and find only Hamburg on 904 and 
Leipzig on 785 kc. left. The rest have 
all faded away. 

The above is the results obtained from 
three hours' tuning. Checking up, I find 
I've logged 18 stations, hearing them all 
with sufficient volume to identify and re- 
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Introducing NEW the 1 j¡' 

RIBBON 
"MIKE" 

11111111111111111111111111111111 

Improved in Style As Well 
As Quality 

Excellent fidelity characteris- 
tics -Free from background 
noise -directional -not affect- 
ed by temperature changes or 
humidity -completely assem- 
bled with matching transform- 
ers with 200 or 500 ohm im- 
pedance- frequency response 
from 60 to 10,000 
C.P.S. 15." Dealers Price 
ORDER DIRECT OR FROM 

YOUR JOBBER 

LABORATORIES New York, N. Y. 

COLLEGE 
Degree in 2 Years 

Complete Radio En. 
gineering course in 96 
weeks. Bachelor of 
Science Degree. Radio 
(television, talking pic- 
tures and the vast 

electronic field) offers unusual opportunities for 
trained radio engineers. Courses also in Civil, 
Electrical, Mechanical, Chemical, Aeronautical, 
Architectural Engineering; Business Administra- 
tion and Accounting. Low tuition, low living costs. 
World famous for technical two -year courses. Those 
who lack high school may make up work. Students 
from all parts of the world. Located in picturesque 
hill and lake region of northern Indiana. Enter 
September, January, March, June. Write for catalog. 
1625 COLLEGE AVE. ANGOLA, IND. 

HOME CHARGE /e 
j*za NICKIEL 

with the w Hi -Rate 
10 m V Ampere AUTOMATIC OM6H/sRGE1111 

PLUGS in-any lamp socket: Charges 'any auto-type bat- 
tery overnight. Creates no radio interference. Uses no 

expensive bulbs, "dry units" or messy liquids. Has only 
ONE moving part, replaceable for $1.00, after thousands 
of hours' use. The FASTEST. most EFFICIENT and 
LONGEST -LIVED home charger made. Ideal for Battery 
Station, Garage, Trucks, etc. Money -back guarantee. 
Nearly one million sold since 1920 at $19.50 list. Now 
only $10.95 postpaid (or at your deal - 

BAIIERY er), complete with ammeter, 10 -foot -mg. is the dash plop cables, dash plug, etc. Write for in- 
proposition and FREE rri 

- AUTOMATIC 
booklet. 
THEAUTOMATIC ELECTRICAL DEVICESCO. 
Dept. 15 324 East Thlyd Street, 

- Cincinnati, Ohio 

CORONA HOTEL 
Ste. Catherine and Guy Sts. 

MONTREAL, CANADA 
(Next door to His Majesty's Theatre) 

RATES: 
Single, from $1.50 Double, from $2.00 

Suites from $4.00 

GEO. V. GREEN, Managing Director 

Become a Radio Expert 

GOOD JOBS 
[a,ßAD10TELEYISION 

ai tIl 

Electricity -Talking Pictures -in Los Angeles 
L r profitable trades by acticol shop methods. Enroll with N tional- 
old st, largest trade school in the Woo. 30,000 graduates. Qualify as 
radio repair man; television expert; sound expert; broadcaster; station tech- 
nician; electrician and for many other Robs. Earn room and board while 
learning. Biggest opportunity in 1935. For limited time we will allow 

detailsra'bout differ nt Lon 
iobs you can andifor for.free 

b 
plete co 

rse affn- 

struction and photographs of school operations. Sign and mail coupon. 

NATIONAL RADIO & ELECTRICAL SCHOOL t 
Dept. 2 -RN 4006 5o. Figueroa St., Los Angeles, Calif. l 

1 

Please send me your big Free Book an Television, Talking Pictures, 
Radio and Electricity. Also details of R. R. fare offer. 

Name 
lAddress 

City State l 

quest verifications. But this was not all 
that was logged that morning. I have only 
mentioned the stations that were heard on 
the speaker. Several weaker stations were 
heard on earphones, all good enough for a 
veri. These were Bratislava, Czechoslo- 
vakia, on 1004 kc. at 1:05 a.m., giving or- 
chestra music. Horby, Sweden, on 1131 
kc. at 1:55 a.m. This was the weakest of 
all stations heard. And the last European 
was Frankfurt on 1195 kc. at 1:30 a.m., 
with an orchestra. This makes a total of 
21 stations heard in three hours, in 10 for- 
eign countries. What more can a DX'er 
ask for? Add to this the two British, 
three in the Argentine and one in Vene- 
zuela received the night before and you 
have the results of the six hours' tuning 
mentioned at the start. In the next article 
the story of reception around sunrise will 
be told, completing this night's log. 

The Service Bench 
(Continued from page 507) 

hitting the set -a time honored procedure 
-is due to a loose filament in the 46 -A or 
46 -B ballast tube." 

Peculiar Cause of Noise 
"I recently ran across an unusual case 

of noise. The set developed a nasty crackle 
whenever it had been on for any length 
of time. The resistors and condensers 
tested okay. Quite by accident, I knocked 
the pentode in the output stage and the 
crackle disappeared. On examining the 
tube, a slight tug pulled off the cap. The 
wire coming through the tube had broken 
at the very top, and, as the cap expanded 
with the heat, the contact became highly 
microphonic. When resoldered the re- 
ceiver worked perfectly." -Peter J. Stoner, 
Liverpool, England. 

Electrolytic Condensers 
Here's one that may help you out with 

an electrolytic condenser job. Writes Wal- 
ter J. Robertson, of Robertson's Radio 
Service, Long Beach, California: "Having 
replaced scores of electrolytic condensers in 
various, types of sets, we have found that 
the trouble has not always been due to 
the age of the condenser, the applied volt- 
age or any inherent defect in the condenser 
itself. As every serviceman knows, in a 
great many sets, especially the small and 
compact midget radios, the electrolytic con- 
densers are held in place by metal straps 
which are bolted to the chassis. It may be 
that when these condensers are installed 
that this -ring or strap is just a close fit. 
However, it was noticed that in many 
cases, after a few months of service, this 
strap was causing a deep groove in the 
condenser. It seems that the dry electro- 
lytics expand a bit after being placed in 
service for a while, and, as a result, there 
is a very heavy pressure against the con- 
denser tube at the point of contact. This 
pressure has caused many a condenser to 
short circuit. In other cases it has been 
noticed that this pressure has forced the 
solution or thick paste to seep through to 
come in contact with the metal strap, re- 
sulting in an inoperative set. These prob- 
lems are largely solved by not using the 
metal strap. Since most of the electrolytic 
condensers now have small lugs fastened at 
each end, it is very easy to solder these lugs 
to the chassis, and thus hold the condenser 
firmly in place. If a condenser does not 
have these lugs, a bit of melted tar, judici- 
ously applied, will mount the condenser to 
the chassis equally as well. This practice 
has worked out beautifully in our shop, 
and has caused our condenser replacements 
to become very close to one hundred per- 
cent efficient." (Continued on next page) 
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An Economical 
and Efficient 

VOLTAGE 
INVERTER 

Makes A.C. Current available for 
radio operation in D.C. districts 

Patents 
allowed 

and pending 

The NUNN INVERTER 
Type XR -115. Line voltage 115 volts D.C. 
Output voltage 115 volts A.C. Maximum 
load, 150 wafts, continuous. As high as 
250 watts may be used intermittently. 
Efficiency 80%. 

Makes possible for owners in D.C. districts 
the A.C. current necessary for best radio 
operation, particularly with foreign short 
wave reception. Simple, convenient, quiet 
operating. Installed easily without extra 
wiring, expense or difficulty. Requires no 
oiling, adjustment or service common to 
former systems. Fully warranted for one 
year. Only wearing part is vibratory switch, 
specially developed for this service, which 
is long -lived and trouble -free. Standard 90- 
day guarantee on vibrator, which ordinarily 
gives 2500 hours of service, and is easily 
replaceable by anyone, at cost of only 
$3.00. Big field for dealers and -service 
men now that a truly efficient, trouble - 
free unit is available. 

LIST PRICE- -MODEL XR -115 

s 3 O If your dealer does not stock it, 
order direct sending dealer's 
name and address. Dealers write 
for discounts. Terms to non -rated firma, C.O.D. 
Special models available for other voltages. 

E. D. NUNN CO. 
Makers of High Voltage Inverters 
for Neon. Sign Service and Labo- 
ratories. 

512 W. Huron St., Dept. 10, Chicago 

4007 `ils. FOR 
um, 

SEN chi ' ws 
FR 

LATEST 

ISSUE 
Just Out 

LI 
CA1ALvv 

Chock full of BARGAINS 
in RADIO SETS, Long 
and Short Wave Apparatus, 
Servicemen's Repair and 
Replacement Parts, Electri- 
cal Appliances and hundreds 
of miscellaneous Specials at 
TREMENDOUS SAV- 
INGS. Get this big new 

Bargain Book. It's absolutely FREE without 
obligation -just send us your Name and Ad- 
dress on a post card. 

Write for Your Copy Now 

UST OFF: THE PRESS 
RADIO CIRCULAR CO., INC. 

225 V'arick St., Dept. R.N., New York, N. Y. 
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NEW! 
1935 

BARGAIN 
RADIO 

CATALOG 

FREE 
Radio and 
Amplifier 
CATALOG 

124 
PAGES 
OF BIG 
MONEY 
SAVING 
VALUES 

Entirely New from 
Cover fo Cover! 

Filled with Latest Design Portable, Mobile and Rack and Panel. 
Public Address Amplifiera. Short -Wave and All -Wove Receiver 
and Converters, Inter -Ofce Call Systems. Test Equipment, Re- 
placement Parte, Kite, Tubes, and Accessories -all at Unbeat. able Rock Bottom Prices! 

R'E ARE HEADQUARTERS FORI 
i PUBLIC ADDRESS SYSTEMS .l 

"COAST-TO-COAST' Presents a New Line of 
1935 P.A.AMPLIFIERS 

These improved 
modern -Amplifiers 

ploy an all-steel 
black 

hed 
crystalline 

with hinged top 
louvres. vAvnlilablo 
with optional self- 

Mixerrd- F -ader" Control Panel, 
Combination Out- 
put Meter and 
"Mike" 

- Current 
Meter, Self - Contained 

"Mike" Current Supply. etc., etc. 
Models available for operation from either a 6 
Volt Storage Battery, or 110 Volt A. C. Univer- 
sal Models may be operated from both 6 Volts 
D. C. and 110 Volts A. C. Portable Models, too. 
Entire line, ranging in audio output from 5 
Watts to 100 Watts, completely described in our 
FREE catalog shown above. 
Buy Direct from the Manufac- 
turer and Pay Only One Profit! 

COAST TO COAST RADIO CORP. 
123.N WEST 17th ST., NEW YORK,N.Y. 

AMERTRAN 
TRANSFORMERS 

For Quality Amplification 

SEND FOR NEW 32 
PAGE CATALOGUE 
This bulletin contains the 
most complete listing avail- 
able of transformers and re- 
actors for audio amplifica- 
tion and transmission. It 
fully describes and illus- 
trates five complete lines, 
the Standard DeLuxe, Mini- 
ature DeLuxe, Precision 
DeLuxe, SilCor and trans- 
mitting lines. Standard 
types are offered for every 
requirement and in three 
different price classes. 

Ask for Bullefin 1002 

AMERICAN TRANSFORMER 
COMPANY 

171 EMMET ST. NEWARK, N. J. 

THIS MONTH'S 
SALES TIP 

We have on several occasions stressed 
the possibilities of a good looking business 
card. 

Making Your Business Card Sell 
Below is shown a good idea of what can 

be done in the way of putting a concise 

Burlington, Kansas Phone 35F14 

ANDERSON SOUND SERVICE 
Mobile and Portable Public Address 

Clarence J. Anderson Edgar E. Hiles 

.ALLAN H. SCHERER 
cRadio Service and.Supplies 

Rennie Work on All Makes Radios 
Folly Guaranteed 

tPhone 413-W 
500 South Eaton Street 
*ALBION, &MICHIGAN 

RADIO SETS AND AERIALS INSTALLED, ADJUSTED, REPAIRED 

DAWSON THOMAS 
MEMBER OF NATIONAL RADIO INSTITUTE 

WASHINGTON, D. C. 

552 8th Ave., W. Vancouver, B. C. 

sales argument on the service business carda 
These cards are printed from attractive 
and readily available type fonts, and serve 
the multiple purpose of reminders, business 
cards and advertisements in miniature. 

ITEMS OF SERVICE 
Figure 4 shows a new patented pad 
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ONE -TUBE Universal ALL WAVE 

BABY -RADIO 
for AC, DC, Battery and 
Automobile USE, complete 
kit, including C cabinet, 3 í$4.9S 
coils and . 

gram 

Electric or 
Battery Tube 5.95 
Wired, extra 1.25 

NO EXPERIENCE NECESSARY TO BUILD THEM 
INTERNATIONAL 
3 -tube all electric short-wave 
kit h speak, 
4 coils and 

with er 
diagram 

Wired, extra $1.75 
MATCHED TUBES. 2.25 Broadcast coil .75 Cabinet 1.85 

Ask for Free Circular No. 160 
EXPERIMENTAL RADIO LABS. 168A,Washington St., 

New York, N.Y. 

You Can Become a Fast, Capable 
RADIO OPERATOR at Home 

The CAN SLER SYSTEM Makes it Easy for you! If you want to learn code QUICK ask about Junior. Course for beginners. If you lack speed ask about Advanced Course -HIGH SPEED TELEGRAPH- ING. Whether Beginner, Amateur or Com'l op., tell us what ticket you're going up for and we'll show you how EASY it is to get. 
CANDLER SYSTEM gives ou Speed, Accuracy and ability to Copy Behind -shows you how to use "mill" 
in copying fast stuff. 
All questions answered. Save time and money by sending for FREE BOOK today! 

CANDLER SYSTEM CO., Dept. N -2 fA.. 
6343 So. Kedzie Ave., Chicago, IU. n 

UNIVERSAL 
A. C. HUMLESS POWER SUPPLY absolutely This 

perfect. pure direct current 
unit supplies 

20 mda direct from 
tat 200 V. and 

ket -For with 
any 

mine - 
will `alsophupply both 

cell amplifier., 
3 cur- rent to amplifiers of condemner or other type m crophonee ring No. 230 tubes. 

Dealers Net Cash 523.52 
424 Warren Lane MICROPHONE Iglw CO., 

alif,, U. S. A. 

Just off the Press! Hun- dreds of latest developments 
in Short Wave and 5 -Meter parts and acceseories. Everything 

R A D ' O for the Serviceman, Ham, Amateur 
nd E :p tail Sensational' new lin of S.W. anar Kite (rom t to b tubes. RCA- Haseltine licensee, 

CATALOG Send 10c coin or stamps to partially defray coat of handling and mailing. 
Get your copy at once. 

INSULINE CORP. OF AMERICA 23.25 Park Place Dept. R -25, New York, N.Y. 

INDEX OF ADVERTISERS 
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Read Classified Advertising -It Pays 
Advertisements in this section twenty 
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 3rd of 2nd month preceding issue. 

TECK PUBLICATIONS, INC. 
461 Eighth Ave. New York, N. Y. 

.4 .C. Generator 

TEN practical and low -cost changes covering Dodge 
12 -V. Ford T. A., Chevrolet Delco 6 -V, generators Into 
100- 500 -watt capacity A. C. Generators, or into 32 -110 -V 
D. C. motor or generator. Dodge is 500 -W. self-excited. 
All In one book illustrated with complete simplified In- 
structions and drawings for only 51. Autopower, 410-P 
S. Iloyne Ave., Chicago. 

Agents Wanted 
AGENTS: Stick -on- Window Sign Letters. 500% 

prolit. Write today. Metallic Letter Co., 422 N. 
Clark. Chicago 

Correspondence Courses 

USED Correspondence Courses and Educational Books 
sold or rented. Inexpensive. Money -back guarantee. Write 
for Free Catalog listing 4000 bargains. (Courses Bought.) 
t.ee Mountain. Pisgah, Alabama. 

Electrical Supplies 

INSULATION, wire varnishes, supplies, etc. Send 3c 
slanin for bulletin. Autopower, 408 -C S. Moyne Ave., 
Chicago. 

Instruction 

GET A U. S. Government Job commence $105 -$200 
month. Men, women. age 18.53. Are you eligible for 
examination? Get our Free Questionnaire -find out. No 
obligations whatever. Instruction Bureau. Dept. 251. St. 
Louis, Mo. 

Patent Attorneys 

PATENTS -Advice and booklet free. Highest refer- 
ences. Best results. Promptness assured. Watson E. 
Coleman, Patent Lawyer, 724 9th Street. Washington. 
D. C. 

PATENTS. Instruction "flow to Establish Your 
Rights" and form. "Evidence of Conception" -sent Free! 
Lancaster. Allwine & Rommel. 414 Bowen Building, 
Washington, D. C. 

INVENTION Finance Slagazinette; sample copy free. 
5 Beckman Street, Dept. B, New York. 

Patents and Inventions 

INVENTIONS COMMERCIALIZED. Patented or un- 
patented. Write Adam Fisher Company, 278 Enright. 
SI. louis, Missouri. 

Radio 

RADIO ENGINEERING, broadcasting, aviation and 
prlicc radio. servicing. marine and Morse telegraphy 
taught thoroughly. All expenses low. Catalog free. 
Dodge's Institute, Elm St.. Valparaiso, Ind. 

RADIOS -World's cheapest. 22 models. No -cost 
sample. N -20111 Century Co., K.C. Mo. 

BLUEPRINT, Data 18 Crystal Sets -Tubeless. 1850 
Mile. Selective and Speaker Typer. 25e coin. Setbuilders 
List Free. Modern ltadiolabs. 151 -It Liberty, San Fran- 
cisco. 

ARMY -NAVY gives free Radio Operators' training for 
service on Ships, Aircraft. Salary, expenses paid. In- 
fornlation pamphlet, hew to apply. 20e. Continental. 
Box 344V, Indianapolis. lud. 

Salesmen Wanted 
WANTED: County Salesman with car, to demonstrate 

and service for large Ohio manufacturer. First -Class job. 
243 Fyr -leyter Co., Dayton, Ohio. 

DISTRIBUTORS, employ agents. Screw -holding screw 
drivers! Not magnetic! Remove, hold insert screws in- 
accessible places. Factories, garages, elertrieiuna, me- 
chanics, radio, autoists buy; no competition) Big profits. 
Exclusive territories. Free trial offer. Tooico, 5071 
Winthrop Bldg., Boston. 

Song Poems Wanted 

WANTED: Original poems, songs. DL'.IM Publishers, 
Studio Building, Portland, Ore. 

Wind Driven Lights 
ELECTRIC LIGHTS -WIND DRIVEN -You build 

them. Write, Wind Motor Electric. Ridgway, Montana. 

manufactured by the Standard Register 
Company of Dayton, Ohio, which keeps 
track of any kind of a business transaction. 
Special blanks can be secured for radio 

FIGURE 4 

work, and the whole idea will appeal to 
the systematic serviceman -in the pocket 
size. 

Small Theater Amplifier 
The S.O.S. Corporation, New York City, 

has recently developed a double channel 
amplifier system, of the most modern type, 
especially for use in small motion picture 
houses. In anticipation of emergency, all 
parts are in duplicate, including switches, 
meters, volume controls, mixers, change- 
overs, jacks, exciter lamp transformers, 
photocell piitentiometers and speaker out- 
puts. 

The unit is entirely self -contained 
(Figure 5), eliminating the necessity for 

FIGURE 5 

exterior power supply, and the following 
features are stressed: Inaudible hum level, 
self- contained self -excited dynamic monitor 
with separate volume control, tone color 
control to suit theater acoustics, calibrated 
dials for volume and exciter lamp control, 
and meters which indicate, at all times, 
the P E.C. voltage and exciter lamp cur- 
rent. 

These theater amplifiers will furnish cur- 
rent for 4 ampere, 8.5 volt and 5 to 7.5 
ampere, 10 volt exciter lamps, and a photo- 
electric cell potential of from 50 to 120 
volts. It is maintained that the change- 
over switches are absolutely silent and click - 
proof. 
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LEARN 

Divit WEEKs 

alCOYNE 
Iwill liHanue 
your brawl - 

You can take more than a year 
.... i to pay me back In small monthly 

payments, starting 60 DAYS 
> after your 10 weeks' training. 

rRESiDENT 

All Actual Shop Practice 
Here at Coyne you prepare 
forabig -payRadiojob byac- 
tual shop work -under ex- 
pert instructors -on a wonder- 
ful outlay of receivers, trans - 
mitters,testers andotherRadio 
equipment. No books, re- 
citations or useless theory. 

Many Earn While Learning 
I aid my students in finding 
a spare time job by which 
they can help pay their liv- 
ing expenses while here. 
Should you need part time 
work. I'll do my best to get 
it for you. 

Lifetime Employment Aid 
After you graduate you get lifetime employ- 
ment help and in addition to this I give you a 
lifetime advisory and review service. 
Electric Refrigeration -Air Conditioning 
Training for this big new companion field to 
Radio is given you in a complete course -in- 
eluded absolutely without additional cost. 

Sensational New Plan 
There are no strings to my offer. You can start 
at Coyne at any time -then pay for training in 
small monthly payments spread over a whole 
year, starting 60 days after your ten -week 
training period - Send coupon for all details. 

H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL 
500 S. Pauline St., Dept.25- 3K,Chicago, iii. 

LEWIS. 
l 

President 
a> 

MR. I C. IS, President 
III ELECTRICAL & RADIO SCHOOL 

500 S. Pauline St., Dept. 25-3K, Chicago, 111. 

IDear Mr. Lewis! Please send me your Big FREE Book, 
and details of your Pay- After -Graduation Plan. 

I Name 

IAddress 

City State Sltilfa -- Mt aal 

free f- 
100% SHORT -WAVES 
52 Pages -50 Hookups 
ALL ABOUT: Xmitting 
and Receiving Antennae. 
Baadepreading. Receiving 
Foreign Stations. Xmitting 
tubes. HOW TO BUILD 
"19" Twinplex, 5 and 10 
Meter Xmitter. "203 -A" 
Xmitter. Bandepread Doerle 
Set. How To Get Started 

5n 
Short Waves. etc.. etc. 

0.4 5. (0. 5. coin or Camp.) for 
au.ue. Treat". sent by return 

RADIO TRADING CO. New York Csy 

BUILT READY -TO- 
HANG-UP. LYNCH 
materials used exclu- 
sively. For suggestions 
and estimate; send 
sketch of location. 

Illustrated: LYNCH 
HI -FI Duplex Cage, 
Giant Killer lead -in 
ALL WAVE Antenna 
System , complete 
$1 3.75. 

AMPLIVOX LABORATORIES 221 Fulton at., 
New York 
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BIRNBACH 
,A / / -Wave 

ANTENNA 
IMPROVES reception, 

strengthens signals, re- 
duces interference and 
noise on nil wavelengths. 
Easily, quickly erected. 

Complete kit includes all parts-- 
ra ninsctintos, accessories and 

0.76 list. 
Write Dept. EN-IS for FREE Data 

Sheets Antenna Kits. Aerial and 
Rook-up Wire. Insulators. rte. 

BIRNBACH RADIO CO., Inc. 
145 HUDSON STREET NEW YORK CITY 

,t CHgN 
GR GA J 

F 

As*-- '+`' T 
but you can change 
your pay envelope 
THERE are some things you cannot change - 
and some things you can change! 

One thing you can change (if you're 
really determined) is the size of your pay 
envelope! Thousands of men have done it, 
by modernizing their training and fitting 
themselves for better -paying jobs, and you 
will' be interested to know that their first 
step was mailing a coupon -like the one 
below -to the International Correspondence 
Schools at Scranton! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

!The Universe! University" Box 8282-P, Scranton,Penna. 
Without cost or obligation, please send me a copy o! 

your booklet. "Who Wins and Why," and full particular° 
about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
Architect Bridge Engineer 

n Architectural Draftsman Automobile Work 
Building Estimating Plumbing O Steam Fitting 
Wood Millworking Heating Ventilation 
Contractor and Builder Air Conditioning 
Structural Draftsman a Sanitary Engineer - 

Structural Engineer Sheet Metal Worker 
Electrical Engineer Steam Engineer 
Electric, Lighting Marine Engineer 

D Welding, Electric and Gas Refrigeration 
Telegraph Engineer a R. R. Locomotives 
Telephone Work R. R. Section Foreman 
Inventing and Patenting R. R. Bridge and Building 
Mechanical Engineer Foreman ID Air Brakes 
Mechanical Draftsman 
Patternmaker O Machinist 
Reading Shop Blueprints 

ID Heat Treatment of Metals 
O Civil Engineer 
O Highway Engineering 

Surveying and Mapping 
Gas Engines D Toolmaker 

R. R. Signalman 
Pharmacy 
Chemistry 
Coal Mining Engineer 
Navigation Agriculture 

I] Textile Overseer or Supt. 
Cotton Manufacturing 
Woolen Manufacturing 

[7 Diesel Engines Fruit Growing Radio 
DI Aviation Engines Poultry Farming 

BUSINESS TRAINING COURSES 
Business Management Advertising 
Industrial Management Business Correspondence 
Traffic Management Lettering Show Cards 

El Cost Accountant Stenography and Typing 
Accountancy and English Signs 

C.P.A. Coaching Civil Service 
Bookkeeping Railway Mail Clerk 
Secretarial Work Mail Carrier 
Spanish French l7 Grade School Subjects 

O Salesmanship High School Subjects 
ID Wallpaper Decorating College Preparatory 

Salesmanship First Year College 
Service Station Salesmanship Illustrating Cartooning 

Name Age 

Street Address 

City &State - 

Occupation 
If von reside in Canada, send this coupon to the 

International Correspondence Schools Canadian, Limited, 
Montreal, Canada, 

THE demand for tickets to broadcasts 
and the desire of many entertainers to 

have studio audiences has led to still 
greater provisions by the networks to ac- 
commodate large groups of on- lookers at 
presentations. When NBC launched its 
mammoth auditorium studio in Radio City 
in 1933 it seemed that the matter of studio 
audiences was pretty well taken care of 
with the chamber that accommodated 
some 1,500 visitors. And, about a year 
ago, CBS took over the Hudson Theatre in 
New York, converting it into the Colum- 
bia Radio Playhouse. In recent weeks, 
NBC has been utilizing the Center Theatre 
in Radio City for broadcasts of the Gen- 
eral Motors Sunday program. This theatre 
seats 3,600 persons and is perhaps the 
largest "studio" in the world for a weekly 
presentation. And, CBS, at about the 
same time, took over the Avon Theatre, 
redesignating it as Columbia Radio Play- 
house No. 2. Theatres and actor's groups 
have occasionally complained that free ad- 
mission to the studios takes away business 
that properly belongs to the theatre. Al- 
though it is our opinion that some audi- 
ence programs are made annoying to the 
listener, especially when entertainers play 
up to the onlookers instead of the micro- 
phone, we must differ with the theatrical 
argument. There's no proof that the same 
person using a free studio pass would be 
buying his way into a theatre if the broad- 
cast audiences were abolished. More likely, 
we say, he'd stay home and listen to his 
favorite program. 

THE Radio City Party program prep 
sented on NBC Saturday nights under 

the sponsorship of the RCA -Radiotron 
Company, features guest appearances of 
outstanding radio performers. The visiting 
stars are interviewed by John B. Kennedy, 
who serves as master of ceremonies on 
each program. Frank Black's orchestra 
supplies the musical 

- background for the 
radio manufacturer's series. 

Free Tube Charts 
Here is an extremely useful tube chart 

giving the characteristics, description and 
application on all tubes now in use. In 
addition to this data the chart shows the 
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For Quick Service! 
I U US BAND PR AD * 

A I 
ALL-WAVE Superheterodyne 

Complete 
Foundation 

Kits 
Only 
$2.50 

Write CHI -RAD First! 
The ALL STAR FOUNDATION includes - drilled 
base, Eraydo front panel, enlarged schematic and 
wiring diagrams and detailed instructions for 
building, complete, only $2.50. Send your order to 
CHI -RAD for quick action. FREE wiring diagram 
nd parts list. WRITE TODAY! 

NEW NATIONAL" n0f><eLuxeSUPER 
AND ALL SHORT WAVEa RECEIVERS 

SPECIAL -PLATE AND FIL. TRANSFORMER 
- 

THORDARSON T- 3773 -$1.85 
SEC. No. 1 -1110 volts, 150 ma. 
SEC. No. 2 -5 volts nt., 3 amps. 
SEC. No. 3 -7.5 volts c.t., 2.5 amps. 
SEC. No. 4 -2.5 volts c.t., 5 amps. 

Send for FREE BULLETINS 

Chicago Radio Apparatus Co. 
415 S. Dearborn St. Dept. RN -6 Chicago, III. 

D 

E 

P 

E 

N 

D 

A 

B 

L 
E 

RADIO 
CITY 

TESTERS 

Do More, 
Cost 
Less 

NO. 304 is the "304" 
only tube test- TUBE TESTER er showing leak- 

ages above one -million ohms. Neon -light indicator. "Good -Bad" meter, Tests all today's tubes and provides for 50%- increase. One -button operation. Etched metal panel. Leatherette case. Counter and portable models. $19.95, ready to operate. Com- plete kit, 515.65. Write for new 1935 Catalog of highest- grade, 1owo -coal testers and analyzers. 

RADIO CITY PRODUCTS CO. 
Dept. RN -2. 28 -30 W. Broadway. Newyork 

RADIO CODE 
Learn at Home 

It's EASY With 

base connections of tubes and contains a 
list of the special shielded tubes for re- 
placing the old Majestic types. The chart 
illustrated herewith measures 11 inches by 
23 inches making a convenient size for 
mounting in the store or shop or laboratory 
and if folded twice it fits into the analyzer 
case or into a laboratory loose -leaf note- 
book. Through the courtesy of the Ray- 
theon Production Co., we are able to offer 
this chart Free to our readers who write 
in requesting it to RADIO NEWS, Depart- 
ment R, 461 -8th Avenue, New York City. 

Instructograph 
Ask any Radio Operator Pro- 
vides regular, systematic CODE 
PRACTICE day or night, ob- 
tainable in no other way . . No 
experience necessary . Complete 
outfit - Instructograph Automatic 
Code Teaching Machine, graduated 
lesson tapes. and Complete Course 
oInstruction 

for I 

or 
rent . Ter as 

1 $2 per month .. Rent for a month .. If you do not agree Instructograph is the 
quickest and easiest way to learn radio code, return it. 'Made 

pro eres, too nthe with Instructograph than i ' the ' school: w 'tea o coda student ... Sand poetoard 
for details , No obligation. 

INSTRUCTOGRAPH COMPANY 
912 Lakeside Pl., Dept. NR -14, Chicago, Ill. 

fTEfr. AYEAD 
IN THE SERVICE PROFESSION WITH CASE 
RECORDS OF BROADCAST RECEIVER REPAIRS 

ADD 10,000 HOURS to your experience) ELIMINATE GUESS -WORK n your 
DON'T PUZZLE YOUR PROFITS AWAYI ] 

Your work is already d one and r rded for 
t;ASE rCONTDS ". This isia- 

leetherette binder CONTAINS t,nge alpha- 
betically and numerically gad se 

de f SUCCESSFULLY CON- 
tells-symptom-parts 

JOBS. Each Record 
ocaart, reapon bla -álee- 

'cal values-location-and 'bat 
technique 

repair. Fastest Servicing 
technique known. 108 Receiver Makes- 
5,000 Models. SUPPLEMENTED 
QUARTERLY FREE for t yen`. Free 
Consultation service. 

CAPITOL RADIO RESEARCH 
LABORATORIES INC.. 

1503 -21st. St. N. W., Wash., D. C. 
Kindly forward full details on "CASE RECORDS ". 

CASE SE.t.GS45 

54.75 Postpaid. 

NAME 

ADDRESS 
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announcing 
an Important Development.. 

The Improved 

LW4H 
RESISTOR 

Unretouched 
photo of Improved 
Lynch Resistor, 
taken under 80- 
power microscope. 
Note the uniform- 
ity which gives 
greater current - 
carrying capacity 

freedom from 
heat noise 
. . . change! 

Ordinary resistor under 80 -power microscope (un- retouched photo) ... Note rough surface which causes excessive heating; -gradual change in resistance. 

The Most Important Advance in 
Resistors in more than 10 Years 
AFTER more than five years of exhaustive 
laboratory work and many months of proving 
in actual service in the field, we are pleased 
to present a resistor with marked advantages 

. and, at no advance in prices. 
Born at dazzling yellow heat, this new 

ceramic composition possesses the rugged 
dependability of Gibraltar. Ex- 
truded to exacting specification, 
its uniform texture ensures far 
greater current -carrying capaci- 
ty and permanent, noiseless 

The Gold Standard 
of Resistors M 

Another ordinary resistor under 40 -power microscope (un- retouched photo). Lower current -carrying capacity is due to many voids ... in such a porous mass, contact is point con- tact only. 

accuracy. Absolutely guaranteed against open - 
circuiting or change in resistance value. . . 

Moisture -repellent! 
We invite you to demonstrate for yourself 

the great superiority of these Triple- tested 
Resistors. Connect them into circuit, overload 
them heavily, as we have done for hours, days, 
weeks! Then make your own measurements 
for accuracy; noiselessness. If, after your own 
tests you are dissatisfied, return the resistors 
to your jobber, or to us and your money will 
be cheerfully refunded. 

Ask your jobber also for our new low prices 
on Lynch "Bluejackets" and "- Selectohms "- 
the wirewound resistors with a reputation. 

LYNCH MANUFACTURING CO. INC., - :- 405 Lexington Avenue, New York, N. Y. 
R. A. SAYRES, Pres., C. G. CULIN, Vice Pres., L. R. BEARDSLEE, Sec. -Tress. 

Laboratory and Factory, Cranford, N. J. 
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SAVT. 50% by BUYI NG YOUR RADIO Lidsct MIDWEST 1ABORATOR KS 

'Miff fo guaranteed World-fede -111611 DILiTYPeifo«nq/we w1/4741i 
,IniaZ:fi 1935 -36 MI DW-EST Wv- 

New s UPIR Be/axe Radio ! 
( All EIVE WAVE BANDS ) 

ONLY RADIO COVERING 
} 9 TO 2,400 METERS. 

* "/2,000 MILE TUNING "RANGE, 

- ' WORLD'S G REATE-ST 
RADIO_ VALIA 

IiWirS 
Only Midwest Gives t Multi- Function Dial 

This dial was designed in keeping with 
the trend of the times, yet is not an airplane 
dial! It is a many- purpose dial that per- 
forms many functions. Now Midwest guar- 
antees that inexperienced persons can se- 
cure good foreign reception. Send for FREE 
miniature of rctual rotating dial which 

clearly shows these outstanding advantages: 
I. Dial calibrated in Kilocycles, Megacycles 

and Meters; 
2. Call letters of American Broadcast Stations 

printed on dial and illuminated; 
3. Slow -Fast, Smooth -Acting Tuning; 
4. Station Group Locator; 
5. Simplified Tuning Guide Lights; 
6. Automatic Select -O -Band Indicator; 
7. Illuminated Pointer Indicator; 
8, Silent Shadow Tuning -improvement on 

- -- Meter Tuning; 
- 9. Centralized Tuning. 

New Style Consoles 
The Midwest 36- 
page catalog pic- 
tures a complete 
line of beautiful, ar- 
tistic de luxe con- 
sole and chassis in 
four colors. Write 
for new FREE 
catalog today! 
MIdwest long -range 
radios are A 
priced as4 50 
low as . . 

with 
New 

Deluxe Auditorium -Type 
S f t A -K -E-R 

30 Days - if Trial 
BEFORE you buy any radio write for the new FREE 

1935 -36 Midwest "Fifteenth Anniversary" catalog 
and see for yourself the many reasons why 110,000 satisfied customers 
bought their radios direct from the Midwest Laboratories and saved 
from M to M. Why pay more than the direct -to-you laboratory price? 
You, too, can make a positive saving of from 30% to 50% by buying 
this more economical way. Learn why Midwest outperforms sets cost- 
ing up to $200.00 and more. Never before so much radio for so little 
money! Midwest gives you triple protection with: One -Year Guar- 
antee, Foreign Reception Guarantee, Money -Back Guarantee. 

50 ADVANCED 1935 FEATURES 
Many exclusive features include: 
Micro- Tenuator... Fidel- A -Stat, .. 
separate Audio Generator...Cera - 
mic Coil Forms, etc. Only Mid- 
west covers a tuning range of 9 to 
2400 meters (33 Megacycles to 125 
KC)- enabling you to easily and 
successfully tune in even low - 
powered foreign stations up to 
12,000 miles away with crystal - 
clear, loud- speaker reception. 

All 5 Wave Bands enable you to 
enjoy today's finest High Fidelity 
American programs. In addition, 
you get Canadian, police, amateur, 
commercial, airplane and 'ship 
broadcasts and derive new delight 
and new excitement from un- 

equalled world -wide broadcasts... 
England, France, Germany, Spain, 
Italy, Russia, Australia, etc. Send 
today for money- saving facts! 
SENSATIONAL HIGH FIDELITY (tECEPTION 

This bigger, better, more powerful. clearer - 
toned, super selective, 16 -tube radio gives 
you absolute realism- assures you of life- 
like, crystal -clear tone -unlike anything 
you have ever experienced before. You will 
hear one more octave -overtones -that 
cannot be brought in with ordinary ra., 

dios. Now, hear every 
instrument, every 
voice, every shade and 
inflection of speech. 

Take advantage of 
the amazing 30- 
day FREE trial 
offer. Send for 
FREE catalog. 

DEAL DIRECT WITH LABORATORIES 
Increasing costs are sure to result in higher 
radio prices soon. Buy before the big ad- 
vance...NOW...while you can take advan- 
tage of Midwest's sensational values...no Up TO 
middlemen's profits to pay. You can order 
your 1935 -36 High Fidelity radio from new 
Midwest catalog with as much certainty of 
satisfaction as if you were to select it in our O great radio laboratories. You save 30% to 
50% when you buy this :popular way...you get 30 days 

a FREE trial.. as little as $5.00 down puts a Mid- 
west radio in your home. Satisfaction guaranteed 
or money back. Write for new FREE catalog today. 

LIst: 
W.rld - 11% les ie.w-..at?on 

Vineland, 
Nova Sco- 
tia, Cam -I have 
received 
many for 
sign sta- 
tions in- 
cluding 
GSE,Lon- 
doa;EAQ, L-°^ 
Madrid. A friend, head 
a radio department in a 
store, said he would rather 
buy a Midwest than the 
make he sells. Charles Ri 
Ingraham. 

Peruvian Praises 
Kereign Rec.. then 

Safford. 
Arizona - 
It'sa real 
thrill to 
list,m to 
my Mid- 
west, to hear a 
v o i c e 
from a far 
off land 
say: "TLis is the voice of 
the Pacific, V6t2ME, in 
Sydney, Australia," or; 
"We take you now to 
Westminster Abbey." i 
eta. Franklin H. John; 
1'. O. Box 244: 

O 

MIDWEST RADIO CORP.' 
DEPT. 919 - CINCINNATI, OHIO, U. S. A. 

Established 1920 Cable Address Miraco.. All Codes 

AMA /.71k G 304. DAN' ERS.E TRIAL 
OTTER AND NEW II93S £ATAL,OO 
MIDWEST RADIO CORP., User-Agents 
Dept. 919, Cincinnati, OItIo. Make Easy 
Without obligation on my part send Extra Money 
me your new FREE 1935 -36 catalog, Cheek Here 
FREE Miniature Dial, and cons- for 

Details plete details of your liberal 30 -day 
FREE trial offer. This. is NOT an order. 

Name 

. Address 

Town State 

p Check here if interested in a battery radio. 
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