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THE TUNG -SOL 
CONSIGNMENT PLAN 

is making profits without in- 
vestments in tube stocks for 
more than 8000 dealers 
and service organizations. 
The plan is still available in 

some locations to dealers 
who can qualify. Write for 
the name of your nearest 
wholesaler. 
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NOW IT PAYS ME GOOD MONEY 

I will train you to CASH IN ON RADIO'S 

spare time and full time OPPORTUNITIES 
MANY RADIO EXPERTS MAKE 

$30, 550. $75 A WEEK 

Do you want to make more money ? The 
world -wide use of Radio has made many op- 
portunities for you to have a spare time or 
full time Radio service business of your 
own. Three out of every four homes in the 
United States have Radio sets which regu- 
larly require repairs, servicing, new tubes, 
etc. Many sets are old and will soon be re- 
placed by new models. I will train you at 
home in your spare time to sell, install, 
service, all types of Radio sets -to start 
your own Radio business and build it up on 
money you make in your spare time while 
learning. Mail coupon for my 64 -page book. 
It's Free -it shows what I have done for 
others. 

Many Make S5, S10, $15 a Week Extra 
in Spore Time While Learning 

Practically every neighborhood nerds a good 
spare time serviceman. The day you enroll I 
start sending you Extra Money Job Sheets. 
They show you how to do Radio repair jobs 
that you can cash in on quickly. Throughout 
your training I send you plans and ideas that 
have made good spare time money -from $200 
to $500 a year -for hundreds of fellows. I 
send you special Radio equipment and show 
you boo- to conduct experiments and build cir- 
cuits which illustrate important Radio Prin- 
ciples. My Training gives you practical ex- 
perience while learning. 

Get Ready Now for Your Own Radio Business 
and for Jobs Like These 

Radio broadcasting stations employ engineers, 
operators, station managers and pay up to 

$5,000 a year. Spare time Radio set servicing 
pays as much at $200 to $500 a year -full 

time servicing jobs pay as much as $30, $50, $75 
a week. Many Radio Experts own and operate 
their own full time or part time Radio sales and 
service businesses. Radio manufacturers and job- 
bers employ testers, inspectors, foremen, engineers, 
servicemen, paying up to $6,000 a year. Radio 
operators on ships get good pay and see the world 
besides. Automobile, police, aviation, commercial 
Radio, and loud speaker systems are newer fields 
offering good opportunities now and for the future. 
Television promises many good jobs soon. Men I 
have trained are holding good jobs in these branches 
of Radio. 

Find Out What Radio Offers You - 
Get My 64 -Page Book Free 

Act Today. Mail the coupon now for "Rich Re- 
wards in Radio." It's free to anyone over 16 
years old. It describes Radio's spare time and full 

J. E. SMITH. President 
National Radio Institute 

Established ISIS 
The man who has directed 
the home study training 
of more men for the Radio 
Industry than any other 
man in America. 

time opportunities and those coming in Television; 
tells about my Training in Radio and Television; 
shows you actual letters from men I have trained, 
telling what they are doing and earning; shows 
you my Money -back Agreement. Find out what 
Radio offers YOU! MAIL THE COUPON in an 
envelope, or paste it on a penny postcard -NOWI 

J. E. SMITH, President 
National Radio Institute, Dept. 7HR 

Washington, D. C. 

MAIL FOR 64 -PAGE BOOK FREE , 

J. E. SMITH, President, Dept 7HR 
National Radio Institute, Washington, D. C. 

Dear Mr. Smith: Without obligating me, send "Rich Rewards in 
Radio," which points out the spare time and full time opportunities in 

Radio and explains your 50.50 method of training men at home 
in spare time to become Radio Experts, and start their own 
Radio business without capital. (Please Write Plainly.) 

NAME 

ADDRESS ............... 
CITY STATE ..... a.__ _ _ _ __ ._ .e. _______ 

AGE 

-7 
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ei rew 
Department 

NEXT month a new de- 
partment, "The Ama- 

teur Observer," will make 
its initial appearance. This 
department will be devoted 
to Amateurs and Short- 
Wave Enthusiasts whose 
special interest lies in the 
"Ham" bands. Included will 
be a monthly list of Ama- 
teur Calls Heard and this 
new department will provide 
a medium for the exchange 
of information by those in- 
terested in this field. Offi- 
cial Observers will be ap- 
pointed as rapidly as appli- 
cations can be approved and 
certificates pr'epared. Look 
for this new department! 
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More FOREIGN STATIONS with Less Noise and Greater Volume THAN EVER BEFORE 

'The sensational long distance performance and per. 
fection of tone achieved by the New Custom -Built 
Scott "Philharmonic" is due to a large number of 
exclusive developments perfected in the Scott Re- 
search Laboratory. 

Increased Wave Length Range 
From 3.75 to 2000 Meters 

Tunes Every Broadcast on the Air 
The Scott "Philharmonic" has a tuning range from 
3.75 to 2000 meters, making possible the reception 
of special Experimental and Television sound broad. 
casts on the Ultra-Short Waves -Foreign stations in 
all parta of the world on the Regular Short Wave 
Band -All of the stations on the Standard Broad. 
cast Band- Aviation and Weather reports on the 
Long Wave Band -covering efficiently a greater 
wave length range, we believe, than any other radio 
receiver in the world today. 

Super- Powered for QUIETER Foreign 
Reception from All Parts of the World 

When you hear Foreign stations coming in on the 
New Super. powered 30 Tube "Philharmonic ", you 
find it impossible to believe you are listening to sta- 
tions thousands of miles away -The extremely high 
degree of usable sensitivity on all wave bands is 
largely due to the efficiency of the highly developed 
Two Stage R.F. Amplifier -The Four Stage I. F. 
Amplifier -and thr _10 Watt Class A Audio Amplifier. 

New Variable Wide Range 
Band -Pass Selectivity 

On the New "Philharmonic" an exclusive method 
developed in our Research Laboratory continuously 
varies the Selectivity from 2 to 16 Kc., enabling you 
to reach out and bring in weak distant stations which 
ordinarily would be completely blanketed by inter 
ferente from powerful local stations on adjacent 
channels. 

Scott Demonstration Salons 
New York City Los Angeles 
630 Fifth Ave. 115 No. Robertson Blvd. 

Laboratories 
Chicago -4440 N. Ravenswood Avenue 

Four New Developments Revolutionize 
Tone- Amazes the Music World 

Unquestionably, one of the most outstanding tea. 
tures of the Scott "Philharmonic" is the almost 
unbelievable realism of its tone. This is due 
largely to a number of recently perfected de. 
velopments, among them: (I) New Scott R.F. 
Amplifier development (Scott Patents Applied 
For) which automatically band -passes the R.F. 
stages to 18 Kc. (on broadcast band) and variable 
I.F. Selectivity, enables all frequencies up to 16,000 
cycles to be reproduced, securing true high fidelity 
reception. (2) NEW Scott Bass Bi- Resonator Sys- 
tem (Scott Patents Applied For) which provides 
perfect reproduction of bass or lower tones without 
muffling reproduction of speaking or singing voice 
on higher frequencies. (3) - Special Tone Balanced 
Volume Control scientifically designed to follow re- 
sponse of ear to all frequencies at varying degrees 
of volume. (4) New Inverse Feed -back System 
which automatically cuts down "peaks" and brings 
up "dips" of loud speaker, giving finer and more 
natural reproduction. 

Perfected Push -Pull Built -In 
Volume Range Expansion 

A special Push -Pill Program Volume Range Expan- 
sion circuit developed in the Scott Research Labora- 
tory provides a range of 15 db enabling the dynamic 
variations of all programs to be restored to their 
original volume range. Until you have heard this 
new development, which restores the dynamic vol. 
unte, it is impossible to realize how fine both radio 
reception and phono reproduction can really be. 

SEND COUPON NOW FOR SPECIAL 
I- 

Newly Developed Circuit Suppresses 
Scratch On Phonograph Records 

A development of the Scott Research Laboratory 
(Scott Patents Applied For) at last makes possible 
the full enjoyment of phonograph reproduction, for 
it automatically suppresses the scratch on the record, 
but does not affect the full reproduction of the 
higher frequencies at normal volume. This very 
outstanding development for phonograph record 
reproduction cannot be realized until one has se- 
tually listened to a phonograph record played in 
the ordinary way, then with the record scratch 
eliminated. This is undoubtedly one of the most 
outstanding developments in phono reproduction. 

Guaranteed for 5 Years Against Defects 
The "Philharmonic' is custom-built in limited 
numbers, with such extreme precision and with such 
high quality parts, by highly skilled laboratory 
technicians with many years of experience in the 
construction of Scott Receivers, that it is guaran. 
teed against defects (except tubes) for FIVE 
YEARS -20 times longer than the usual 90 -day 
guarantee of production type receivers. 

Prices No Higher Than Many Ordinary Radios 

Contrary to general opinion, Scott Receivers are 
priced no higher than many ordinary radios. They 
are sold only direct from the Scott Laboratories - 
there are no dealers -thus saving you the dis- 
tributor and ordinary radio dealer's profit. 

30 Day FREE Trial . . . Liberal Terms 
Try the Scott "Philharmonic" in your home for 30 days! 71 it Is 
not liner and better in erect ream, von ran return it at any time 
during this period and your money Will be promptly re funded. 
rot can buy on our liberal Budget Plot terms; if desired. 

OFFER DURING NEXT 30 DAYS 

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

4440 N. Ravenswood Ave., Dept. 5N7, Chicago, U. 5. A. 
Your brief description of o few features of the New "Philharmonic" has 

interested me. Send full details, prices and special offer you are making 
during the next 30 days. (Not sold ihru dealers -sold only direct from 
Scott Laboratories). 

Name 

Street State 
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Pages From A 

erviceman ' ' 

DIARY 
" T UST in time," said Jerry, as I walked 

Jin. "You're wanted on the phone." 
He pushed it toward me. 

"This is Dr. Blank," a voice said. "1 
made arrangements last night to have you 
help us out at the Annual Banquet of the 
Faculty of the University. I trust you will 
find it convenient to come as soon as 
possible. There is much work to be done 
and as the success of our entertainment 
depends upon the proper functioning of 
our sound equipment, we want to have 
everything installed and tried out well 
ahead of time. You nave peen higniv 
recommended and we are depending on 
you." I glanced at the appointment sched- 
ule and noted it had already been filled in 
for this job. Told him I should be de- 
lighted to come immediately. 

"You see," I told Jerry, "with all their 
engineers and scientists to choose from, still 
the University had to pick me for this 
important job. Not that I want to brag - 

"No," he interrupted, "you always were 
a shrinking violet." 

"I might add," I emphasized, "that he 
said I had been highly recommended. Just 
try and laugh that off!" 

Highly Recommended? 
Jerry looked up. "I recommended you," 

he said. "Dr. Blank dropped in last night 
and said he wanted a fellow who knew 
enough to turn a switch "on- and -off" 
when told to, able to operate a volume 
control, husky enough to jackass a lot of 
heavy equipment around and yet so dumb 
that he wouldn't understand what was 
going on when the professors let themselves 
go. Try to make a good impression when 
you snap the switch and don't fall over 
the equipment. You needn't worry about 
anything else." 

I was just thinking up a nice, snappy 
come -back, but two of the professors 
arrived with the University truck and 
asked me to load some of our apparatus in 
with their sound equipment. When we had 
finished, they sent their driver on his way 
and asked me to come along with them. 

We hailed a taxi and climbed in. I asked 
Professor Smith, the larger of the two, 
what we had to do first. 

"First," he said, "we'll have to stop off 
and pick up some dummies." I looked at 
him sharply. After all, I had had about 
all I could stand from Jerry this morning. 
Was this bird also getting fresh with me? 
He had seemed so friendly, too. But he 
said no more. 

Dummies Galore! 
We pulled up before a theatrical supply 

house in the heart of the city and loaded 
up eight stuffed, full -size dummies. There 
wasn't room in the cab for more than four 
of them, so the driver scrapped the others 
outside the cab, and tucked a couple of 
stray legs behind the license plate bracket. 
Then we wedged ourselves into the car. I 
had to take one of the dummies in my lap, 
a big fellow dressed up in convict's stripes. 
I wondered what they were for but asked 
no more questions. 

The taxi threaded swiftly through the 

SERVICEMEN, LIKE POLICEMEN, MEET "QUEER" INCIDENTS 
In the line of regular duties, servicemen sometimes find they have to help with 
things other than service work but these often, as in this case, tend to break the 
monotony as well as help to establish better relations between the radioman and 

his clientele. 

heavy mid -town traffic, amid occasional 
cheers from onlookers. A little girl, stand- 
ing on the back seat of a sedan in front of 
us, gazed at us through the back window 
with a puzzled frown. I waved the con- 
vict's arm and she laughed delightedly. A 
drunk on the sidewalk stared unbelievingly, 
reached into his back pocket and pulled 
forth a half- finished bottle of whisky, hesi- 
tated a moment, then cast it against the 
curb and rushed blindly into a drug- store. 
As we made a left turn, the broad back of 
a traffic cop presented itself within easy 
reach. I tapped it with the convict's arm. 
He turned, horror and amazement flashed 
across his ruddy face, then slowly dissolved 
into a sheepish grin. Professor Smith 
dozed, the other Professor, whose name I 
did not catch, stared straight ahead. Both 
were seemingly unconscious of the pro- 
ceedings. 

Lots of Equipment 
We pulled up at the service entrance of 

a large building and unloaded. The truck 
also arrived shortly and what a pile of 
equipment we had! Two P. A. amplifiers 
and speakers, two turn -tables, one pre- 
amplifier and three mikes and an electronic 
mixer. Since this was a d.c. location, they 
had also brought along a 1 kw motor - 
generator These, along with cables, tools 
etc., we carted up to the banquet hall. 

The place was nicely laid out for p.a 
work. The main hall had a sliding parti- 
tion so a small, closed -off room could be 
formed at one end of the hall, Here we 

THESE records from an anony- 
mous serviceman's diary should 

be of decided interest to veteran 
servicemen, as well as to those 
whose experience in the service 
field is more limited. Written by 
a man who "knows his stuff," and 
shot with an occasional outcrop- 
ping of humor, these items pro- 
vide many hints not found in text 
books. More of these pages will 
appear from time to time. 

installed everything but the speakers. At 
the other end of the hall, the two speakers 
were installed; one under a long table and 
the other on a large baffle, at the far corner 
of the room. Both were concealed by 
drapes. 500 -ohm lines were run back from 
each speaker to the main amplifier, a 60- 
watt job with push -pull 6L6 tubes in the 
output stage. The output of a Western 
Electric mike fed into a battery- operated 
pre- amplifier, then into an attenuator and 
into the 500 -ohm high level amplifier input. 
A similar method coupled the turn -table 
pickups to the amplifier, without, of course, 
the pre -amplifier. 

Tests showed that far more gain could 
be had than was necessary when operating 
the mike, without acoustic feedback, even 
when the partition was slid back a couple 
of feet. The loudspeakers were about 150 
feet away. We tried out the sound effects 
-chimes formed by two pieces of short, 
heavy brass tubing -and a dial telephone 
assembly connected in series with a bell. All 
okay. I wandered into the banquet hall to 
see what the professors had done about 
decorating the place. 

The dummies had been dressed in caps 
and gowns and were seated at the speakers' 
table, four on each side of the vacant center 
chair, which was reserved for the speaker. 
It looked strangely like the Supreme Court 
with its normal peace -time quota of nine. I 
noted that the space formerly occupied by 
Justice Van Devanter had been filled by a 
female figure, closely resembling Madame 
Perkins. But I shouldn't think it fair for 
the President to go to such extremes to 
force resignations. And he promised us 
young ones, too. 

Horses, Horses, Horses! 
Behind the speaker's table, Professor 

Smith was hanging a painting, the southern 
view of a horse headed north. A rather 
unconventional representation, but I 
thought it very good. The head was turned 
and the teeth bared in a cheerful grin. The 
eyes were bright and rolled roguishly up- 
ward. 

"How do you like our horse?" Pro- 
fessor Smith asked. 

I told him I thought it very fine. 
"Can you think of a good title for the 

picture?" (Turn to page 105) 
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THE 

c'cTiNq NEW 

1'IASTERPIECEYI 

NEW 

A spectacular new custom -built radio with performance 
and construction features found in no other receiver 
ever built ... the entirely new MULTIBAND interlocking 
selectivity system ... the exclusive BIFARIAN theory 
of sound waves ...new Electronic Volume Expansion... 
unheard of freedom from noise. So super- sensitive it 
gets the world using only an ice -pick for an antenna! 
And you can own one built to your individual specifi- 
cations on easy terms. Write or mail the coupon for com- 
plete detailed information on the greatest achievement 
in radio history -the new MASTERPIECE VI. 

"THE INDIVIDUALLY CUSTOM -BUILT RADIO" 

McMURDO SILVER CORP. 
2900 So. Michigan Blvd., Chicago, Ill., U. S. A. 

NEW YORK SALES AND DEMONSTRATION, 
63 CORTLAND STREET 
r 

r 

MAIL THIS COUPON 
McMURDO SILVER CORP. 
2900 -A So. Michigan Blvd. 
Chicago, Ill., U. S. A. 

Please rush me detailed information on the NEW 
MASTERPIECE VI. 

Name 

Address 
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COUNT THEM 
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fo 
V e.life 1°ri p 
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. 

..COUNT ON 
P. R. MALLORY 8. CO..Inc. 

MALLORY 
Replacement Vibrators 

for more efficient, more dependable servicing ! 

Servicing is never a question for the man who depends on Mallory (8 contact) 
Replacement Vibrators. Why ? Because they create new standards of vibrator 
practice. They save time, inventory - stock investment. They are depend- 
able in service, easy to install - and cost no more than ordinary products! 

Use 

MALLORY. 
REPLACEMENT 

CONDENSERS....VIBRATORS 

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

Cable Address - PELMALLO 

Use 

A3c LEa 
REPLACEMENT 

VOLUME CONTROLS 
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August, 1937 

Hard- to - Get 

TUBE DATA 
This symposium of tube operating data on all available tubes used in 
America for transmitting and receiving makes this issue of the magazine 
the most useful of the year to all our readers, especially to all technicians, 
servicemen, engineers and experimenters. Tell your radio friends about it ! 

By the 

ACOMPLETE Tube Chart for all types of tubes 
for receiving and transmitting purposes is printed 
in the following pages. This is probably the most 

important and useful contribution that will appear in any 
radio magazine during the year 1937. When you want 
operating data on a tube, you usually have to scramble 
around through 15 or 20 catalogs of tube charts from 
various manufacturers and often you cannot find the 
exact data needed. For transmitting there is very little 
data published. Here in one methodically arranged unit 
the readers of RADIO NEWS have all this data at their 
finger tips. 

The tube charts were prepared through the collabora- 
tion of our Technical Editor and Fred Seid, both with 
many years of experience in tube work, who spent the 
better part of a month collecting the needed.special data 
from manufacturers and 
laboriously arranging it in 
usable form. The editors 
feel that this great con- 
tribution for design and 
operation purposes makes 
this issue of RADIO NEWS 
an outstanding one that 
should be kept through- 
out the year for ready 
consultation. 

Tubes Grouped 
The receiving tubes 

have been arranged in 
groups, each group of one 
common filament voltage. 
Tubes in each group are 
arranged numerically and 
alphabetically. In cases 
where a tube has charac- 
teristics equivalent to an- 
other tube in the same 
group, the data is given 
once and reference is 
made to the equivalent. 
When the equivalent tube 
is in another group the 

Editor 

characteristics are given twice for added convenience. 
In all cases of push -pull service where the notice "(2 

tubes)" appears under applications, plate current, screen 
current and power output shown is the total for two 
tubes and the load impedance given is "plate to plate." 

The characteristics given by the manufacturer show 
conditions as amplifiers where there is no appreciable 
voltage drop across the plate load. Therefore, tubes like 
the 6R7, 55, 85, 56, etc., have additional information 
for application as resistance- coupled amplifiers. In this 
case the "output" columns give the output in volts. This 
information is given for one set of conditions only -the 
one which is most generally used. Other conditions were 
shown in the articles on resistance -coupled amplifiers in 
the June and July issue. 

All tubes with octal bases reserve pin Number 1 for 
connections to the shell. 
When the tube is a G 
tube, this pin has no con- 
nection. In order to save 
space no extra base dia- 
grams have been made of 
equivalent metal and G 
tubes. The 25A7G is the 
only exception -its pin 
Number 1 connects to a 
cathode. 

TUBES ARE THE "HEART" OF RADIO 
All radio receivers, transmitters, testing equipment, measuring 
apparatus, facsimile and even television set -ups utilize from 
one to fifty tubes of various kinds for proper functioning. Photo 
shows U. A. Sanabria of the De Paul University Laboratories 
with his new wire -line television transmitter. It uses many 
different kinds of tubes and for checking purposes Mr. Sanabria 
employs an oscilloyraph- wobbulator, shown above transmitter, 
of the Triumph Manufacturing Company that also uses a 

number of tubes for the indicator and the oscillator. 

71 

Rectifier Data 
The last two columns 

of the rectifier chart 
shows the maximum volt- 
age obtained at the input 
of the filter for an 80 ma. 
drain. Where the tube 
has a maximum rating 
less than 80 ma. output 
voltage for maximum cur- 
rent is shown. In all 
cases, this voltage is ob- 
tained with the maximum 
allowable a.c. voltage per 
plate as shown on the 
same line in the chart. 
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1 hi 

WHAT'S 

in 

RADIO 
By The Associate Editor 

Unique Zero -Bias Tube 
While the new Amperex ZB120 type 

transmitting tube, recently made available 
for the amateur, is a general purpose tube 
adaptable to various classes of r.f. and a.f. 
operation it was engineered with specific 
design constants to make it particularly de- 
sirable for use in zero -bias class B audio - 
amplifying circuits. 

General Characteristics 
Amplification factor 90 
Grid to plate transconductance 

at 100 ma. 5,000 
Filament voltage 10 volts 
Filament current 2 amps. 
Maximum allowable plate dis- 

sipation 75 watts 
The manufacturer points out that the 

amplification constant of 90 is sufficiently 
high to allow practical zero -bias operation, 
that the magnitude of transconductance 
serves to reduce the plate distortion in- 
herent in conventional hi -mu tubes and to 
keep the power output at a high level. 
Further, the high power- output is obtained 
with relatively low voltages Find the high 
input resistance together with the con- 
stancy of this characteristic make possible 
practically distortionless operation, at ex- 

eptionally low driving power. Operating 
haracteristics for this tube for all classes 

of services are contained in the Trans- 
mitting Tube Chart given elsewhere in this 
issue. 

866 Jr. 
The Taylor Tube Company announces 

the 866 Jr. half -wave mercury-vapor 
rectifier. This new tube fills a real need 
for a low -cost tube to meet intermediate 
power requirements. It is intended for 
use in power units delivering from 600 to 
1000 volts d.c., where the standard type 
rectifier designed for receiver use will not 

RADIO NEWS FOR AUGUST, 1937 

AND NOW, A TWO -INCH, HIGH -VACUUM, CATHODE -RAY TUBE 
The popularity of the recent one -inch cathode -ray tube has acquainted many ex- 
perimenters with the advantages that can be gained by using a cathode -ray oscil- 
loscope in radio service work. This new two -inch cathode -ray tube, just an- 
nounced by the Allen B. DuMont Laboratories, will produce bigger images pro- 

viding as it does four times the screen area of its predecessor. 

stand the gaff and where the power capa- 
bilities of the heavy duty 866 are not 
required. A constructional feature of this 
rectifier is in the use of the multi- strand 

filament said to have twice the emitting 
surface of the nickel alloy ribbon type 
filament. 

General Characteristics . 

Fil. volts 2.5 v. 
Fil. current 2.5 a. 
Max. RMS a.c. volts 1250 
Max. d.c. per pair with 

chcke input 250 ma. 
Physical Characteristics 
Max. length, inches 5,4 
Max. dia., Inches 2/ 

US ceramic base 

New Tubes 
New York, N. Y. -Two new tubes were 

recently announced by Sylvania; these are 
designated as 62Y5G and 6Z7G. The 
6ZYSG is a full -wave, high- vacuum rectifier 
of the heater type. The filament requires 
6.3 volts at 0..3 amps. The maximum a.c. 
potential per plate is 350 volts r.m.s.; 
maximum output current 35 ma; peak in- 
verse voltage, 1000 volts; peak plate cur- 
rent 150 ma. per plate; maximum potential 
between heater and cathode, 400 volts. It 
employs an octal 6 -pin base; connections 
are shown in circuit 6M on the tube -base 
chart in this issue. 

The 6Y7G is a double triode, intended 
for Class B service. It can deliver a maxi- 
mum of 4.2 watts output with a 180 -volt 
plate supply. The filament requires 6.3 volts 
at 0.3 ampere. 

RCA 887 and 888 Water- Cooled 
Triodes 

Two of the latest transmitting tubes to 
be introduced by the RCA Manufactur- 

ing Company, are the types 887 and 888, 
water cooled transmitting triodes. They are 
designed to provide high power at ultra- 
high frequencies. Alike in fundamental 
design these new tubes feature low inter - 
electrode capacitances, low lead inductance, 
attached water jacket, high output cap- 
ability and no internal insulating material. 
The type 887 is a low -mu tube, amplifica- 
tion factor 10, whereas the 888 is a high - 
mu, amp. factor 30. The latter type is 
shown in the illustration. When used as 
oscillators, these new tubes can be operated 
with the maximum power input of 1200 
watts at frequencies as high as 240 mega- 
cycles (wavelengths down to 1.25 meters). 
In r.f. amplifier service, either type can be 

used with maximum input at frequencies as 
high as 300 megacycles. 

Tentative Characteristics 

Filament voltage (a.0. or d.e.) 
Filament current 
Direct intereleetrode capacitances 

(approx./ 
With Grid Shield and Water Jacket 

Grid plate 7.8 mmfd. 6.9 mmfd. 
Grid filament 2.8 mined. 2.5 mmfd. 
Plate filament 2.5 mmfd. 2.7 mmfd. 

Type of cooling water and forced air 

Maximum Ratings and Typical Operating 
Conditions 

As r.f. power amplifier -Class B telephony 
Carrier conditions per tube for use wills a max. modu- 

lation factor of 1.0 

D.C. plate voltage 
D.C. plate current 
Plate input 
Plate disaipatlon 
Typical operation: 

U.C. plate voltage 
(Turn 

888 887 
11 5. 11 r. 
24 amp. 24 amp. 

888 887 
8000 3000 max. v. 

200 200 max. ma. 
600 000 max. w. 
600 600 max. w. 

2500 -3000 v. 2500 -3000 v. 

to page 124) 
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RECEIVING TUBE CHART 
DESCRIPTION BASE FIILR 

RENT 
AM PI 

CAPACITANCES 
MMFD 

TYPICAL OPERATING CONDITIONS 
APPLICATION 

PLATE 

SUP. 
VOLTSVOLT56a10 

SCIE 

GRID 
co N- 

TROL 

VOLTS 

CUT 
OFF 
BIAS 
VOLTS 

PLATE 
CUR- 
RENT 
MA 

SC, CUR-. 
RENT 
MA 

RP 

OHMS 
G., 
MICROUNDIS- 
MHOS 

MAX 

óOIIiRVÚ °RESISTA 
WATTS 

LOAD 
cNCE OHM S 

TYPE 
GLASS 

OR 
METAL 

FIL oa 
HIP 

SOCKET 
<oxNESTIOn 
CHARTJ 

GRID 
PLATE 

IN 
PUT 

OUT 
PUT 

I I VOLT DETECTOR AND AMPLIFIER TUBES 
wDII 

4x11 
TRIODE G F 

3PK'Al4PN 

025 3.3 2.5 2.5 
GRID LEAK DETECTOR 45 +A 

MED.4PIN 
4G AMPLIFIER 90 -4.5 2.5 6.6 15500 425 0.007 1 5000 

135 -10.5 3.0 6.6 50004400.040 1 5000 
864 TRIODE G F S 

4GN 025 NON -MICPOPHONIC A M P L I F I E R 
90 -45 1.9 002 13500 610 1 5000 
135, -9.0 .2 12700 645 1 5000 

15 VOLT DETECTOR AND AMPLIFIER TUBES 
26 TRIODE G F MGP1N 

LOST 
I 

AMPLIFIER 71 8.3l99ó019351 
I9OI 180 -145 

129 
6.2 8.3 7300//1150 

2.0 VOLT DETECTOR AND AMPLIFIER TUBES 

1A4 
WßN61L mu 

PENTODE G F 
SM4HN 
4 J 4060 0.007 4.6 I I 

R.F. AMPLIFIER ILO 67.5 -3 -IS 2.3 0.81750 
11.2 

Méo. 750 
90 67.5 -3 -15 0.9 42.5 ."a FD 710 M 1 X E R 67.ta 625 -5 °SC I LL AT OR PEAK :4-VOLTS 

1AÓ 
PENTA GRID 

CONVERTER G F 
5M.6 PIN 

6A 0060 
0.E3 5 6 CON- 

VERTER 

OSCILLATOR SECTION 135 Rot= SOOOONms 2.3 0.2 ICI 
025 105 9 MIXER SECTION 

180 67.5 -3 -22.5 1.3 2.4 ..é L. 300 CONVERSIONIIL. 
CONDUCTANCE 61 MA 135 67.5 -3 -22.5 1.1 2.4 4'6. 275 

1 B4 PENTODE G F WA' PIN 0.060 0007 5 I I 

R.F. AMPLIFIER 190 67.5 -3 -9 1.7 0.6 1000 _s 650 
90 67.5 -3 -B 1.6 0.7 550 : . 600 

BIASED DETECTOR 135 45 -6 
GRID LEAK DETECTOR 135 45 GRID CONDEN5ER000025; RG'. 1 -3 MEG. 0.1 MEG. 

1B5 
155 

NO-DIODE 
TRIODE 

- F SM.6PIN 
6B 0060 3.6 1.6 I.9 TRIODE SECTION CLA55 A AMP. 135 -3 0.0 20 350001575 

IC6 PENTAGRID 

CONVERTER 
F 

SM.6PIN 

6A 
0110 

1. 5 6 6 
CON- 

VERTER 

OSCILLATOR 
SECTION 

135 S0000011ws 
GRID LEAK 

2.6 0.2 }ID ANODE SUP Y TH OUGH 20000 OHMS 
1 BY PASSED BY 0.1 MFD 0.3 10 9 180 53 0.2 

MIXER 
SECT I O N 

135 675 -3 -14 1.3 1 350.000 300 CONVEASION 
CONDUCTANCE 

Ir.6.5 
180 67.5 -3 -14 1.5 2 150,000 325 

I 

Is 7 
IC7G 

CONVERTER G F OC 8A " SAME AS I ,C 6 
ID5G UBLE MD VARPENTODE G F OCT7PIN 

7G SAME AS I A 4 
I07G 

ONVfRTER G F 
OCT. 88AD1N SAME AS I A 6 

IE SG PENTODE G F OCT. V" SAME AS I B 4 
1E 7G DOUBLE 

E G F OCT. BBBDIN 0240 
T 

0.65 14000 P.r0.P 
CLASS ALONE SECTION) 135 135 45 1.5 2.I 350 2' }pp? 1600 

!FA PENTODE G F SM. SPIN 
SB 

°120 CLASSA AMPLIFIER 135 135 -4. 5 8 1.6 340 1700 0.34 16000 
90 90 -3 4 1,3 340 O. ,., 1400 0.11 1eo 00 

I F5G PENTODE G F OCÎ7P'N S A M E AS I F 4 

IF6 
DUO-DIODE 

PENTODE G F 56 DIN 
0.0600.007 4 9 

PEN 
TODE 
UNIT 

R.F. AMPLIFIER 180 67.5 -1.5 -12 1.0 0.6 650 Q 650 
AF. RESISTANCE 
COUPLED 
AMPLIFIER 

135 135 jw -LO I7s,,,,,,,%0.42 
P, 
1NEG 

GAIN rr2 r+.. 30.8V RNOT691D4.0 MEG 
0.64 ley RNfA aFP.05 MEG 

135 135 {1IIIpWWWW0.e -2.0 taf6 0.41 MEG- 
45 0.62 1BV RNE%i 640.10 MEG 

41 25 tri RNDIT64D- OSO1E9 

IFrG 
PO -PENTODE G F OCT. SPIN SAME AS I F 6 

I656 PENTODE G F 0C PIN 0.110 AMPLIFIER,CLASS A 90 90 -6 9.5 1.7 200 135000 1500 0.3 8500 
1144G TRIODE G F OCT,71,1N7J S ANA E AS 30 
IH6G 

OLIO-DOPOE 
G F DC'''"" SA M E AS I B5/25S 

IJOC, DOPED. MON G F OCT SPIw SAM E .15 I9 
15 PENTODE G 11 IMSD" 0.220 0.01 2.35 7.80 R. F. AMPLI FIER 135 67.5 -1.5 1.95 0.3 600 é$s, 750 

67.5 67.5 -1.5 I.85 0.3 450 ..f . 710 

19 
DDO ELF 
T0.IODE G F 

sm.00IN 
6C O'16o 

CLASS S AMPLIFIER 
(TWO se CT I ON S) 

135 O 5-13.5 
2-1251 PEA 
0.5- I J TOPE 

" , 
M1,so 

2.I 10000 P.oP 
135 -3 I.9 I0000P.oP 
135 -6 95 I.6 10000 PDP 

30 TRIODE G F 

SM.4 Pm 

4G 
0.060 6.0 3.0 1.1 

CLASS A AMP. 
190 -13.5 3.1 9.3 10300 900 
1335 -9 3.0 9.3 10300 900 
TS -4.5 2.5 9.3 11000 950 

CLASS A DRIVER 
(Lea 3 TYPE 30 CLASS S) 157.5 -11.3 1 8000 
C CASS B AMP. (2TU BE 5) 1575 -15 IIM,$) DRIVING POWER 1. I 8000 Faye 

BIASED DETECTOR ISO -1B 
16OTUS. 

II 

GRID CIRCUIT DETECTOR 45 -MAX. GRID CONDENSER 0.0001SMF0. LEAK. I -5 MEG. 
31 TRIODE G F sm -4PI" 

4G 0.130 5.7 3.5 2.7 CLASS AMPLIFIER 180 -30 11.3 3.8 3600 1050 0.375 5700 
135 -21.5 8.0 3.8 4100 915 0.185 7000 

32. TETRODE G F 
SM.4 PIN 

4H 
0,0600.015 5.3 lo 5 R.F. AMP. 180 67.5 -3 1.7 0.4 760 650 

135 67.5 -3 1.7 0.4 610 
:?r 

, %,. 640 
BIASED DST. 135 67.5 -6 0.1 MEE,. 

33 PENTODE G F SM.5 PIN 
5B 0.160 CLASS A AMPLIFIER ISO LBO -18. 12 5 90 55000 1700 1.4- 6000 

135 135 -13.5 14.5 3 70 50000 1450 0.7 7000 

34- PENTODE G F 
3E1.9 .4 INN 

4 J 0.060 0.015 6 0 11 . $ P.F. AMPLIFIER 
180 67.5 -3 -21.5 2.9 1.0 610 4. 610 
135 67.5 -3 -22.5 1.8 1.0 óO0 

67.5 67.5 -3 -22.5 1.7 1.1 214 560 
MIXER 0¡j; 67.5 -5 OSCILLATOR PEAK= 4 VOLTS 

49 TETRODE G F SP*" PIN 

5C 
°.120 

CLASS B AMP. (1 TUBES) 
6,sHOG.FONNECTED mortises 

I80 O 4- t 3.5 11000 PT.P 
135 0 J 0-To OPP) L 1.6 (.TÚ035) 1.3 BOGOP.oP 

GS 
CLASS 

A E MMP. LSE 135 10 6.0 14.7 4175 .1125 0.17 12WÖ(ASDORIVEA) 

3.3 VOLT DETECTOR AND AMPLIFIERTUBES 
20 TRIODE G F 4G>u1 

m 1 
MFD.SPPI 

.131 

.132 
3.7 
.02 

2.4 
4 

2.5 
11 

AMPLIFIER 
A M P L I F I E R 

1 35 
1 35 675 

-11.5 
-1.5 -7.5 

6.5 
3.7 1.3 

3.3 
115 

6300 
150E0 

525 
500 

-U O 6500 
n TETRODE G F 

RES. COUP. AMPLIFIER I 80 22.5 - 75 .3 350 1 MEG 175 25 MEG. 

V-99 X-99 TRIODE G F 5°Cÿr(4SS°I" .065 36 2.5 11 GRID LEAK DETECTOR 45 *A 1.5 6.6 17000 370 
M3EiÖ O1 AMPLIFIE R 90 -4.5 2.5 6.6 15500 425 .007 15500 
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RECEIVING TUJ E CHART 
DESCR PTION BASE 

SOCKET 
C011NKT10N 

CHART] 

FIL 
CUR- 

RENT 
AM p) 

CAPACITANCES 
MM F D 

TYPICAL OPERATING CONDITIONS 
APPLICATION PLATE 

SUp 
VOLTSVODS 

50ß.00N 
GRIDTROL 

vOLTSSVOAT3 V 

-CVr 
OFF 

PLATE 
Cula -CUR- 
RENT 
MR 

SCR. 

MA 

RE 
OHMS 

GN 
MICRO 
MHOS 

MAX 
uND15 
TOOTED 
OUTPUT 
WATTS 

LO A D 
RC S'STANCE 

OHMS TYPE 
GLASS 

OR 
METAL 

FI L o 
HT 

GRID 
PLATES 

IN 
PUT 

OUT 
PUT 

2.5 VOLT DETECTOR AND AMPLIFIER TUBES 
2A3 
2Á3H 

TRIODE G 
F 

H 
4G 
GO.. 4K 

2.5 13 9 4 
- 

CLA5S A (ONE TUBE) 250 -45 60 4.2. 800 5250 35 2500 
CLASS A BI 

(2TUBES) I 

FIXE D BIAS 300 -62 ,%°; 1 S 3000 
28 SELF. BIAS 300 R. =780 OHMS '0 10 5000 

2A5 PENTODE G H 
sM PD 

6E 
1.75 

CLASS A PENTODE 250 150 -16.5 34 6.5 190 S3.-.1,.. 2350 30 7000 
315 315 -11 41 8 260 J'2. 2600 50 7000 

CLASS A TRIODE (ONE TUBE) 250 -20 31 6.1 1700 1300 0.65 3000 
CLASS AB.PENTODE 

(TWO TUBES) 
FIXED BIAS 375 250 -26 34 5 19 10000 
SELFBIAS 375 150 ({= 34001Pß 54 19 10000 

CLASS AB.TRIODES 
(TWO TUBES) 

FIXED BIM 350 -38 4S 18 6000 
SELF BIAS 350 R. =730 OHMS 50 14- 10000 

2A6 TRIODE G H SM6P N 0.8 1.7 7- 4 0.8 00 1100 
TRIODEAMP.FES.000PLED) 300 R.. 39000NMS 

59 
GAIN ...8.!... 

= 

a,. .0 ..E 

2A7 
PENTAGRIO 

CONVERTER 

SM,7 PIN 

7A 
ó 

LO 7 5.5 OSC. SECTION 150 RA,, =.oSmE6. 4 Rvi =.01 MEC,. 
!Op R6 .01 " 3.3 

.3 8.5 9 MIXER SECTION 155 IOO -3 -45 AS 2.1 36 +E4. 510 CONVERSION CONWCO .4(CE 

150 90 -1.b -]A 1.3 2.5 .AME8 350 

286 Og µíR ODE G H ME7 XPIN 225 SECTION 
15 7 OUTPUT PUT SECTI ON 0 1+2.5 40 I B 3500 4 5000 

287 
NO DIODE 

PENTODE G H SM )PIN 7B O.8 .007 35 9.5 
AMPLIFIER 

(PENTODE SECTION) 
250 125 -3 -2.1 9 2.3 730 0ESNe01115 
100 100 -3 -17 5.0 1.7 265 23 NEA 950 

AMP. (RES. COUPLED) 300 Ro= .2Mé6 RC= I000ONMS GAIN= 79 I0OV R o..+ , 

24A TETRODE G H MED.5PIN SJ 1.75 .007 5.3 10.5 AMPLI F 1 E I. 250 90 -3 -15 4 1.7 630 0.6'" 1050 
180 90 -3 -15 4- 1.7 .400 04 -N2000 

27 TRIODE G H MED.S 
SA 

PIn 
1.75 3.3 2.1 2.3 A M P L I F I E R 

150 -2 I 5.2 9 9250 975 
1 80 -13.5 5 9 9000 1000 
90 -6 27 9 11000 820 

BIAS DETECTOR 250 -30 0.2 
35 '"'ERIE m0 

TETRODE 
H MED SPIN 

SJ 175 .007 5.3 10.5 .4 M P L 1 F I E P. 150 90 -3 -40 6.5 2.5 420 4HEG. 1050 
IRO 90 -3 -4.0 5.3 2.5 305 .3 Na. 1010 

45 TRIODE G H 4G 
MED 4PIN 

1.5 7 4 3 
CLASS A AMPLIFIER 

(I TUBE) 
275 56 36 3.5 1700 2050 1.() 4600 
250 -50 34 3.5 16 10 2175 1.6 3 900 

CLASS ABL I 
(rwO T. E5) 

SELF -BIAS 175 Rc.7750HM5 "S 12 5060 
FIXED BIAS 175 -68 9.1( 18 3200 

46 TETRODE G F 
5C 

MED.5PIN 1.75 
CLASS A AMPLIFIER 250 -33 12 5.6 1300 2350 125 6400 
c LASS S AMPLIFIER 

Co_ Tv0e5) 400 0 "s 20 5800 
3001 O 6570 16 5200 

47 PENTODE G F 56'4,4,4 1.75 CLASS A AMPLIFIER 250 250 -16.5 131 6 150 60000 2500 2.7 7000 

53 DOUBLE 
TOIODE G H 

7C 
MED.7PIN 
(LARGE PIN 
CIRCLE) 

2 O 
¿LASSA DRIVER 
(2SECTIONS IN PARALLEL) 

294 -6 7 35 11000 3100 0.37 10000,040000 
250 -5 6 35 11300 5100 

CLASS B AMP 
(1 SECTIONS IN PUSH PULL) 

300 0 3555 10 10000 P.UP 
250 0 1850 B 5000 Pro P 

55 DUO-D1oDE 
TRIODE 

G H 6 F 

514.6 PIN 
1.0 1.5 1.5 4.3 TRIODE UNIT A M P. 250 -20 8 8 3 7500 1100 

RES.000PANP. 300 Re13500 OHMS CAA IN 5.7 82V. ñ.. =EaT..- 

56 TRIODE G H SA 
SM.SPIN 

LO 3.2 3.1 2.2 
A Nn P L I F I E R 2.50 -15.5 5 13.8 9550 1450 

100 -5 2.5 13.8 11000 1150 
RES.000P. AMPLIFIER. 300 Re- 6400 OHMS GAINEIO 9511 

^ <" 

;::.I sN.O. 
BIASED DETECTOR. 250 R< - 30000 T I5Q000 OH 5 M 

57 PENTODE G H 
6J 

SMGPIN 1.0 .007 5.0 65 
AMPLIFIER 150 100 -3 I 1 I .5 1500 15MCC 1 1500 

too 100 -3 Q. .5 11851MEG 1185 
RES. COUP. AMPLIFIER 300 300 Rs E1200 OHMS Ro.E1.18 MEG GAIN,140 97V. ú.= 7,40.,=.7:.í6. 
BIASED DETECTOR 250 100 -4.3(Oß ßc10,000) 

100 30 - 1.83(OR 12 0='0.000) 
58 PENTODE G H 711665'11 1.0 .007 4.7 63 AMPLIFIER 150 100 -3 50 8.2 2 VIS0 .69/66 600 1 

I00 H2O -a -50 e 12 375 .15NEC 1600 
M 17C E R 250 100 -10 05C1 LATOR PEAK (VOLTS 

59 TRIPLE 
GRID TUBE 

G H 

7T 
MED.7PIN 

(LARGE RN 
CIRCLE) 

2.0 
CLASS A TRIODE :d' ¡r. 250 -18 24 6 2500 2600 1.15 5000 
CLASS A PENTODE 250 250 -IB 35 9 IRO 40000 2500 3 6000 
CLASS B TRIODES (Sr BES) 
8,66o . C,S ro P 

400 0 'VI 10 6000 ProP 
300 0 20 15 4600 ProP 

5.0 VOLT DETECTOR AND AMPLIFIER TUBES 
I 

OOA '529.,W, G F ó S... .25. 85 32 1.0 GRID LEAK DETECTOR 45 I O 1.5 20 50000 666 
OlA re,oRE G F ...o ...,N 15 8.9 3.1 2.2 AMPLIFIER 35 -9 3.0 B 10000 800 
12A TRIODE G F 4G 

MER.4.N 15 8 4 2 AMPLIFIER 35 -9 6.1 8.5 5100 1650 13 9o00 
BO -13.5 7.7 8.5 4700 1800 .85 10 700 

71A TRIODE G F 4G 
MED.. PN 

15 95 302 29 AMPLIFIER 35 1-27 7.3 3 1820 1650 .4 3000 
Bo -40.5 20 3 1750 1700 .79 4800 

40 TRIODE G F ßeá 0,11 25 8.9 3.4 1,5 ß65.c vó ANIP i EP SO I-3 .2 30 .IS MEG 200 . 5 MED. 

6.3 VOLT DETECTOR AND AMPLIFIER TUBES 

óA3 TRIODE G F 
MED.4PIN 

4G 1.0 16 7 3.5 
CLASS A AMP. 150 -45 60 4.1 ROO 5150 3.2 2500- 
CLASS AB, (FIXED BIAS 325 -58 80 -100 3 o o o 
TWO TUBES SELF BIAS 325 Re 850 OM 60 -150 I O 5000 

6A4 
LA PENTODE G F 

MED.5E1N 
5(7 PENTODE AMPLIFIER IRO IRO -12 99 145 150 E(. 2-500 I.5 5000 

100 Ioo -6.5 1.6 150 85250 1700 0.3 I 1 000 
6Á5G TRIODE G H 

OCT. Fln 1.0 16 7 5 SAME AS 6A3 EXCE PT POWER OUTPUT SINGLE TUBE 3.75 

6A6 
DOUBLE 

TRIODE G H 

MED.7PIN 

7C 0.8 
CLASS A DRIVER 
(2 SECTIONS IN PARALLEL) 

294 
250 

ÿ -5 7 
6 

35 35 11000 
11300 

3200 
3100 

0.37 20000 ro 
4-0000 

CLASS 8 AMPLIFIER 
(SECTIONS IN FINS 1.1 -PULL) 

300 0 35 -65 I C) 10000 ProP 
250 0 2B- 5D B 8000 PTO P 

6A7 
PENTAGRID 

CONVERTER G H 

SM.7PIN 

7A 0.3 
I.O 7.0 5.5 CON- 

VER- 
TER 

OSCILLATOR 
5 ECTION 

250 R( 005 MEG 4.0 PG. 001 MEG. 
100 RG. CO MEG. 3.3 

0.3 8.5 9.0 MIXER SECTION 150 1001 -31 -45 3.5 2.1 510 CONVERSION 
CONDUCTANCE 100 50_ -1.5 -10 1.3 2.5 350 

GA 8 PENTAGR10 

CONVERTER G H 
OCT. BFIP 

8G 
03 

O.B 6.5 S CON- VER 

TER 

OSCILLATOR 
SECTION 

750 R5.< O.OS MEG. 4.0 Re, 0.01 MEC, 
100 ßO,0.05 MEO 1.6 

MIXER SECTION 
250 100 -3 -45 3.3 3.2 ß5. Soo GON VERSION 

CONOVCTANCE 0.3 8.5 9.0 100 _01-1.51 -10 1.2 1.5 . 350 
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RECEIVING TUBE CHART 
DESCRIPTION BASE 

SEE 
D°,c,Cmaa 
CNARr 

FIL 
CUR- 

RAE/A% 

CAPACITANCES 
MMFD 

TYPICAL OPERATING CONDITIONS 
APPLICATION 

CUT 
IS U P. GRID I 6ROL OFF 

LT VOIT 16 VOLTS 

PLAT 
CUR-CUR- 

MA 

SCR. M 
MA 

RP 
OHMS 

Gr 
MICROORTE 

"os 

MAX 

D 

?:1;41 
RESISTANCE 
pHMS 

GLuuAFSSF 
TYPE METALHT11 

GRID 
PLATE 

IN 
PUT 

OUT 
PUT 

6.3 VOLT TUBES ( co NT.) 

6846 TRIODE G F °C8H N 1.0 16 7 5 SAME AS 6A3 
0rE,4m'ó+s.r ANy 

0500 ,B4 685 
DTNAMIC 
Ge .LSO W lel FS 

G H 
MIED. PIN 6 

6G O. 
DYNAMIC 51 N G L E 300 0 15 42 56 14000 atoo 4.0 7000 
Cou PLEO AMP. PUSH -0011 (]TV6E5) 315 315 O 42 101 I B 13.5 1 0000 

686 DUO RODE 
TRIODE G H OCT.7P1H 

71C 0.3 1.7 4 SAME AS 75. 2A 6 

687 
WD-DIODE 

PENTODE 
G H 

SM.7PIN 

E5 
0.3 0.007 3.5 9.5 

PENTODE 

UNIT 
RF. AMP LIF TER 250 11$ -3 -11 9.0 1.3 730 9. fer 115 

100 100 -3 -17 5.B i.7 185 X15. 950 
RES.COVPLEDA.EAMR 300ßo. 1.2 MEG. R4. 1600 OHMS 0AIN29 100,4 a.NrIIPL{ 

RN e. 41.0.0* 1, E`<. 

fa 69 O 
DUO BODE 
PENTODE M H 

007.80110 
BJ 0.3 0.005 6 9 PVN TE 

R. F.AMPLI FIER 1$p 115 -3 I 10.0 1.3 BOO 29e. 1315 
FOR OTHER APPLICATIONS SEE 687 

6C5 TRIODE M H °X'660 R 0.3 1.8 4 13 A M P LI F I E R X50 I I -e I B 20 10000 2000 
RES.COVPLED AMPLIFIER 500 RA OSOOONMS1 o(N1LTSrb40.5MIG. GAIN= 14 35 V. R.TEa:.'NEC, 

6C6 PENTODE G H 

SM.6PIN 

6J 0.3 0.010 5.0 6.5 

BIASED DETECTOR 250 100 -4.5 Rc- 10000 OH M5 RP.A.N.0.ule6- 
10O 30 -1.83 Rc.lOO p 0600 

R.F. AMPLIFIER 250 loo -5 -7 1- 0511150o 
I 

.I;d. 1115 
10o 100 -3 -7 D. o.511165 

14.1100 OHMS 
.. . IIBS 

o+ .;30:21:ep, RES COUPLED A.FAMP .500 R. 1 ME6. GAIN +140 
TRIODE AMPLIFIER. 
CLASS A AM P. (ONE TRIOD 

250 
150 

-B 
1.5 

6.5 10 0000 IDOS 
13.1 I I 3 8 1600011450 

6086 
DOUBLE 
TRIODE 

1 O 

(, H 
OCTB PIN 

8K 0.3 
"P.P. 1.4 

Ea 
01.3 

wNN 0P uP 
2.5 3.9 

rA e 
.1 4 43.5 PHASE INVERTER 150 -3 eN'Sec. Rc(ço.m.J:1500 CD MS YOB °I 

..,.;,i 
C.Z:., 

:ri 3P.... ,. 150 -S PSA.' ,.cr Eá...,10.900 e.N11L.F*5 

606 
VARR8L(MU 
PENTODE G H 

SM 6Pq 
6U 

03 0.010 4.7 65 R. F.gMPLIFIER 250 too -3 -SO 8.110 u8o ? 

18.0 
I 

I 

1600 
loo 
150 

TOO 
100 

-3 
IO 

50 1 1 t`. 
osc I.LAroa ['EAR 7 v0L1-S 

500 
M I X E K. 

6086 
PENTAGRID 

CONVERTER G H 
OCT SPIN 

8G GIS 
I.O 6.0 5.5 CON- 

VER 
TER 

OSCILLATOR 
SECTION 

230 Ra, =0.03 MEG. 4.5 Da. = 
0.01MEG. ROO Ra,. 0-00 MEP. 1.6 

0.3 8.0 11.0 MIXER SECTION 
150 40 -3 -40 30 3.5 ;l SOO CONYE RSION 
TOO JO -1.5 -10 1.0 1.7 Sig. y0O CONDUCTANCE 

6E6 
DOUBLE 
TRIODE G H 

MED)1MN 

7C 06 
CLASS A AMP. (ONE SECTIONI 150 -17.5 B 6 35001700 O8 7000 
CLASS A PUSH PULL AMP. 

TWO SECTIONS 
250 -275 10 10000 
180 -20 0.05 15000 

6F5 +ß100é M H 
PCr.S NN 

5H o S 2 6 12. 
A M P L I P I E O. 250 -o 0.9 Soo 68000 1500 

RES.COVPLED AMPLIFIER 300 Ac 100 OHMS GAIN. 63 Ro NEAT. 0.5 MED. 5.4 0PLATE4.25 ' 

6F6 PENTODE M H 

00.7 AN 

7L 0.7 

CLASS PENTODE 250 150 .10.5 34 6 5 100 80000 1500 3 0 7000 SINGLE A 1385 315 -12. 41 B 200 '50001650 5.0 i 000 
SINE E C ASS A TRIODE 150 -10 3I 1600 1700 0.85 4.000 

CLASS A136 Ant7liS FIXED BIAS 375 150 -16 34 5 
17 
'' "ÿ v° S. 19 Io00G P7-0 P 

SELF BIAS 375 2.50 Re3404.654 E. 95V 1 9 10000 PTO 
äSé ó1.s (truES) 

f1 A E D BIAS 350 -39 r 45 13v I B 6000 Pro 15 

SELF BIAS 350 R4.750 MS 50 13 v 14 ,0000 Pro 

6F7 
TRIODE 

PENTODE G H 
SM.TPIN 

70 0.3 

T R 1 00E AMPLI- 
F 1 E R 

TRIODE uN IT TOO -3 5.5 B 16c.G 519 
2.0 2.5 3'0 PENTODE 250 100 -3 -35 6.5 1.5 900 L!3 fisc UNIT 

100 10 0 -3 -35 3.3 I.6 300 D;'± ,o s o PENTODE 
CONVERTER 

TRIODE OSC. 100 ß8.0.160E6. 14- 0.15 GRID CURRENT 
0.008 3.1 11.3 PENTODE MIXER 150 too -10 S.E 0.6 I =cw 300 CONVIA ,ON CON O a!-.. -.- 

6H6OVO- DIODE M H 
Ocr. IPIN 

TM 0.3 P- 
0,. .7 

O.o 
MAX A.L. ER PLATE IFOP vo.rS A m.S 

0 c DIODE DETECTOR MAX PLATE CURRENT .O MA. 

6J5G TRIODE G H o`7NIN 0.3 3.4 33 3.3 CLA S 5 A AMPLIFIER 2.50 -8 90 2.0 7733o 1604 

6.)7 PENTODE M H 0(,. 7PIN 70 0.3 0.005 7'O 11.0 SAME AS 6C 6 

6860 PENTODE G H 
7.I. 0.4 CLASS A AMPLIFIER 150 150 -le 32. 5.5 ISO 611000 1100 1.4 7 00 0 

I4í0 100 -7 9 1.3 450 1450 4.35 11004 

6K7 
VARIABIU'ru 
PENTODE M H 

OCT7PIN 
70 0.5 0003 7.0 12.0 

130 115 -3 51.5 105 1.3 990 ¡g, 1650 

R.F. AMPLIFIER. 250 IUD -3 42.5 7.0 1.7 1160 °.ó 1450 
90 90 -3 -38.5 5.4 1.3 400 '7'34.. ILT3 

6150 TRIODE G H D`66HNN 0.15 2.7 3 5 CLASS A AMPLIFIER 1 -9 -LO e 17 9000 1900 
13S -S.. -11 3.5 I7 11300 400 

6L6 
BEAM 
TYPE M 

TETRODE 

H 00170TH 

7P 
.9 

CLASS A AMP. 150 250 I 4 72 5 35 22500 33100 
CLASS A AMP 
(SINGLE ruse) 

SELF BIAS 300 200 R3110NMS S I 3 6.5 4500 
FIXED BIAS 375 250 47.51 57 2.5 11.5 .4-000 

PUSH PULL 
CLASS Al 

SELF BIAS 250 250 ReI1SO OW IS-0 10 13.8 5-000 
FIXED BIAS 250 250 -16 120 IO 14.5 5000 

PUSH PULL 
CLASS AB, 

SELF 8 I AS 400 300 
1060 FIXED BIAS 400 300 25 102 6 34 6600 

PUSH PULL 
CLASSAB. 

FIXED BIAS 400 250 -20 35:5 -'e 
.1735w 

40 6000 
(1ru0E5) 400 300 45 .30 ,. 60 30 G0 

617 PENTAGRID 
MIXER M H 007.70110 

7F .3 

G1 -G3 .0.1 -60, G, 
6 ' - P .000s M 1 x E R 250 150 LS 63 -45 3.3 8.3 1E4E6. 350 CSC PEAK ISV MIN 
G -v O1s -3 DI 1561 
GI IN 11.5 AMPLIFIER 150 100 -3 03.15615.3 5.5 800 .BMES 1100 

Z731N. 8.511.51 0. 

6066 orN -c PLD. G 
UVAL 01109(5 

H OCT7PIN 
7E 

.8 DYNAMIC COUPLED AMP(13315E) 400 » 0 45 1° ' 53 24100 4 7000 
PUSH PULL (1TUSe(315 325 0 102 18 :M. 

-2400 
.>`cQ`a 15.5 10000 

6147 DOUBLE M 70.100E 
ti OCTBPIN 

BL 
g SAME A S 6A6 

6P7 TRRODE M 
PENTODE 

H OCT8PIN 
BM 

3 1 2.5 Z. TRIODE SAME AS 6F 7 PENTODE .01 3.3 10 

6Q6C5 DIODE G H OCT 
61110 'I$ Lß 2.5 51 

E 
1.2. 

AMPLIFIE P. 135 -1.5 9 65 1000 

6Q7 
WO DIODE 

TRIODE M H 007 
T.. 

70110 

7Q 
. 3 1.3 2.7 5.7 

TRIODE UNIT 250 -3 1.1 70 58000 1100 .. M P L I FIER 100 -I. .35 70 87500 :00 
RES.COUPLED AMPLIFIER 300 Rc 3000 OHMS GAIN =45 51v. P, -:î: ̀a.S 71° 

617 gTRIODE M H OC70PIN ,3 i.3 2.5 4.5 95 8500 1800 
RES.COUPLED AMPLIFIER R 300 Re 31800 OHMS AIN1IO GEV çí,.1.Y.''itb- 

657G VAR. MO 6 PENTODE 
H ocT 7PIN 

70 .15 .007 4.6 7.8 50 loo -3 aes q.5 2 1100 o3 ED 1750 AMPLIFIER 135 6Z5 -3 -15 3.7 .9 050 60 WE 1250 

6T7GDUODIODE G 71.100E 
I-i OCT7PIN 

7Q 
.15 1.7 1.8 3.7 

150 -3 .0 6 5 65M(. 1000 
TRIODE UNIT-AMPLIFIER -1.5 .3 65 .9560E 660 
RES.COUPLED AMPLIFIER S6 E 6Q7 

6Ú7G AE1EB EC G H OCT77PIN -3 SAME AS 6 O 6 
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RECE WIN G TUBE ;HART 
DESCRIPTION BASE 

[SEE 
SOCKE`PENT 
toNNEEr1DRAMDS. 
CHART] 

FIL' CUR- 
CAPACITANCES 

MMFD. 
TYPICAL OPERATING CONDITIONS 

APP LI CATION 
PLATE 
sUP, 

VoLT3WLTSGRIO 

SCR= 
60.10 

Con- 
TROT 

VOLTS 

CUT 
OFF 
43g... S 

Ty 

PLATE 
CUR- 
RENTRENT 
MA 

SCR. 
CUR 

MA 
J' R v 

OHMSMICROTDRTEDRESISTANCE 
G M 

MHOS,a,AT7S 

MAX. 

OVTPVT 

LOAD 
OHMS TYPE 

GLA55 
o0. 

MFTAI 

FIL. 
0R 

HER_ 

GRID 
PLATE 

IN- 
PUT 

OUT- 
PUT 

6.3 VOLT DETECTOR AND AMPLIFIER TUBES CcoNT) 

6Vó 
BEAM 
TYPE 

TET0.oDE 
M H 

OCT.7 PIN 
7p .45 

CLASS A AMPLIFIER (51NrLE) 250 150 -175 45 4.5 2J8 51000 4100 4.15 s 000 
CLASS AB, (3. TU BES) 300 300 -10 '931 5,ÿ °s 13.5 6000(PTOP) 

150250 -15 dti zTi 8.5 10000(PTOP) 

6V7G TRIODE/ G H OCTAIN .3 1.5 I. 5 4.3 SAME AS 85 

6(76 
DDORUBLE 

E 

G H 
OCBLIN 6 SAME AS 79 

36 TETRODE G H SM.5 PIN 

5.1 
3 .007 3.7 9.2 AMPLIFIER. 

250 90 -3 3.1 1.7 595 5514E6 1080 
180 90 -3 3.1 525 .5ME6 1050 
100 55 -1.5 1,13 470 .5314E4 550 

BIASED DETECTOR 150 615 -6 .1 .15MEG. 

37 TRIODE G H 
5M.5 PIN 

5A .3 2. 3.5 2.9 AMPLIFIER 
250 -18 7.5 9.1 5400 1 100 
90 -13.5 4.3 9.1 0100 900 
90 -5 2.5 9.1 11500 800 

BIASED DETECTOR 250 -28 .2 

36 PENTODE G H SMS PIN 
5 D 

3 3 3.5 7. CLASS A AMPLIFIER 150 150 -2.5 12 3.8 110 .1M 6. 1200 2.5 0000 
100 100 - 9 7 1.2 120 .14-MEG 1100 .27 1 5000 

3 
44 

PENTODE G H 
SM.SPIN 

50 3 .007 3.` 10 
AM PLIFIER 

250 90 -3 -425 5.8 1.4 1050 'MEG. 1050 
ISO 90 -3 -41.5 5.8 1.4- 750.75Á1E51000 
90 90 -3 -42.5 5.6 1.6 360 375" 960 

MIXE R 350 90 -7 OSCILLATOR PEAK 6VOLTS 

41 PENTODE G H 
MED6FIN 

GE 4 CLASS A AMPLIFIER zso 150 -18 32 5.5 IDO 68000 lino 3.4 600 
100 100 -7 9 1.6 150 103500 1450 .33 12000 

42 PENTODE G H 
MES6PIN 

6E .7 
CLASS A PE 

315 315 -21 42 8 260 .IMEG.2600 5 7000 
150 250 -16.5 34- 6.5 190 80000 1350 3 700 0 

CLASS A TRIODE 250 -10 31 6.1 3700 2300 .65 3000 
FOR. PUSH PULL SERVICE SEE 6F 6 

75 75 000 DIO>E 
TRIeDE 

G 1I MED.6PIn 
6F 3 1.7 I.7 3.8 3.8 I AM P. 150 -1 1 

I 
.9 410ce ' iao 

TRIODE VNIT IRES COOT. Seo Rc =3900 GAIN = S3 51V a.. .r c..a.a.t. 

76 TRIODE G H 
MED.SPIN 

SA .3 2.9 3.5 1.5 
AMPLIFIER 150 -13.5 

I 

5 138 9500 1450 
100 -s 1.5 13.8 11000 1150 

RES. COU P. AMP. 300 Rc6400 OHMS GAIN= IO 95 8 RRf,¡$%, ; :.ú° 
BIASED DETECTOR 150 R. 30000 -180,000 OHMS 

77 PENTODE G H 

SM. SPIN 

6J 3 .o0í 47 II 

-AM P L I F IER. 150 500 -; 1.5 .5 1500 s nee. SISo 
100 60 -1.5I 1.7 .4 715- ''S 1100 

BIASED DE TEGTO R 

150 100 -4.3 (05 Rc =10 o0) . 5 M EG. 
250 50 -2(0ß14=3000) .25MEG. 
100 36 -2(ORR =11500 ) .15 MEG. 

78 E NNTOOE G H 
SM6 JN 3 .007 4.5 II SAME AS 61(7 1 

79 DOUBLE 
T5100E 

G H SAL SPIN 
6N 

.6 CLASS 6(1 SECTIONS) 150 0 50.67 s0 8 14000 (Pro P) 
180 O 7.8 To 40 5.5 1001(P To P) 

0000 
85 

Ou O.DIOOE 
7RICDE G H 

SM.6PIN 
6F .3 1.5 L5 4.3 TRIODE UNIT AMP. 

150 -10 8 83 7500 1 oo .35 
135 -10.5 3.7 8.3 !woo 7so .075. 15000 

RES COOP 300 Rc =830 OHMS 5411V=5.7$ 81V d1RX+.N¡P%'.E ;1, 

7.5 VOLT DETECTOR AND AMPLIFIER TUBES 
10 TRIODE G F 4G HER 4Pm 1.25 7 4 3 A M P L I F I E R 350 -31 16 8 5150 1550 .9 11000 

425 -39 I8 8 5000 1600 1.6 10000 
50 TRIODE G F 46 

MED.OPIN 1.25 8.4 44 2.7 A M P L I F I E R 
350 

22A 50 -04 55 3.9 180o 100 4.6 4350 
1602 

PLOW 
RIM G F 4G 

MED.PIN 
1.15 7 4- 3 AMPLIFIER. 350 -32 16 8 5150 1550 .9 1 1 000 

425 -40 I8 8 5000 1600 1.6 
1 02.00 (FORMERLY TE3N1 D ,O SOECisL) 

SERIES FILAMENT POWER OUTPUT TUBES 
I2Á5 PENTODE G H 74 

SM. "IN s %'6Y myy(I v CLASS A PENTODE AMP 100100 -15 I7 3 70 350001900 
I BO 17 27 _ 36 6 80 31000 2500 

I2Á7 PENTODE 
G H SM)PN 3.6 45 

1 115 135 -13'510 100 100000 975 55 13500 F2 CT1FF (M A9 
1 9 PENTODE G H 6£3.,,. '3Á44v AMPLIFIER 250 250 -16.5 4 75 I 8 5 79000 1350 3 7000 -9000 

25A6 PENTODE M H .,..?1-0,. sA 
I35V. SAME AS TYPE 43 3 

25A76 PENTODE 
DIODE 

G H 8N 
OGLE ON 

3A 
/55 

AMPLIFIED 
RECTIFIER 

SAME AS TYPE 43 
125 75 MAX) 

25E5 éwEimo E G H 6G mED.6PIN 
qq/ 3X5V OVNAMICCOUPLED 

AMPLIFIER 
110 '.:7: O Nil " "'45 ^1,' 25 11400 1200 1 2000 
180100+ O 11 46 5.6 35 6200 2300 3.0 4000 

15866 PENTODE G H e : : n .W-h. '3AA sv CLASS A AMPLIFIER 9 5 95 -15 45 4^12 4000 1.75 2000 
15 L6 TEl-RODE M H -35'5V CLASS A AMPLIFIER /10 110 -- 8 45 3.5 80 10000 8000 1.1 

1 500 
15N60 e..; , , . . S Am E A S 2 5 B 5 

43 PENTODE G H a66P,n 5 %U AMPLIFIER 95 95 -15 10 4 50 45000 3o40 .9 450 
5 135 -10 37 8 65 35000 2450 2. 4000 

48 TETRODf G H 
MED6PIN.4A 4'q sov fit 196 ¡96 AMPLIFIER -19 52 9 3000 2 1 S 00 

'1151100 -20 56 9.5 )900 1.5 1500 

RECTIFIERS 
TYPE 
NO 

D E S C R I P T ION FILAMENT MAX. 
QM>z' 
PER 

ANODE 

MAX. 
PEAK 
INVERSE 
VOLTS 

MAX. 
OUTPUT 
CURRENT 

MA 

MAX. 
PEAK 

PLATE 
CURRENT 

MIN. 
CHOKE 

BEFORE 
FILTER 
HENRIES 

MAX 
VOLTS 
HEATER 

CATHODE 

MAX D.C.VOLTS AT INPUT OF 

FILTER AT 80 MA. DRAIN 
CONDENSER 
INPUT BMF CHOKE INPUT 

HALF- 
OR FOUT 

nlGno A<O rn 

A Hou., vAw= 

6LÁ55 on METAL CATHODE='FOÑOCNn 
BASE 

any 
V AMP. 

1-V HALF V e H SM4PIN 4D 6.30.3 350 1000 SO 500 400 Ar 
50MA. DRAIN 

514 FULL V M F 
OCT.5PIN 

SE 5.0 2.0 4-50 1150 250 570 
55o 1550 150 10 480 

$U4G F ULL V G F 
OCT.R PIN 8 C 

ocnsvm SE 5.0 3.0 500 1400 250 5 8 O 4- 1 0 
5V4G FULL V G . Orr8.PIN ED 50 2.0 4-00 1100 2.00 700 490 325 
5W4 PULL V M F OCTSPIN SE Sp I.S 350 1000_ 110 390 
5346 F U LL V G F OC TBVIN8E 5.0 3.0 SAME AS 5U4GAND5z3EScEPr roASASE 

5Y3G FULL V G F OCT5PIN 5E 5.0 20 SAME A S 8O 
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fECEIVING TUBE :HART 
TYPE 

NO. 
D E S C P I P T I O N FILAMENT VO T 

PREIS 
ANODE 

PEAK 
INVERSE 
VOLTS 

OUTPUT 
CuRRE on 

MA. 

PEAK 
PLATE 

CURRENT 

CROKE 
BEFORE 
FILTER 

VOLTS 
NEATER 

CATNOOE 

FILTER AT BO MA' DRAIN 
HALF 

OR FULL'WAVE 
404.N. +^ GLASS 
mime. rwÿ MÉTAL 

I SASE 
IDEE SOCKET v. l" Fe : E ér fD ICNOKE INPUT 

RECTIFIERS 
5S46 FULL V G F OCTB.PIN 8E 5.0 SAME AS 80 
323 F U LL V G F MED1'11I104B 5.0 3.0 500 14-00 0.50 5 8 0 4I O 

524 F ULL V M H OCT.S -PIN 5F SO 1.0 400 1100 115 500 330 
6w5G F U L L V G -1 OCT.6PIN 6M 6.5 0.9 350 1 00 500 
6Xq5 F U LL V An H OCT6NN6M 6.3 0.6 350 1150 75 325 400 4-00 290 
6184 FULL V C7 H 

S 
5A.A 6.3 0.3 350 1000 60 WO 500 4I O 290 

1223 HALF V C H SM.4-11N 4011.60.3 250 700 60 350 290 
2525 DOUBLER G H SM.601N. 6R 2$.0 0.3 115 100 500 i91 (16 MFD.) 

125 85 500 B5 MAO(1SECT) 

2576 
DOUBLER 

V M H OCT.7 PIN 
-7W 150 0.3 125 115 .500 

NALF(15ECT 125 85 500 

80 FULL V G F 
MED.4 PIN 

4B 50 2.0 
350 125 400 
400 1 I O 44. 5 
550 135 20 440 

81 HALF V G F MED.4'PW4p 25 1.15 700 85 700 5 50 
81 F ULL M V C7 F MED4PIN4B 2.5 3.0 500 1400 125 4-00 ,<4 3.-.°0.1 44C 
83 FULL MV G F MEO4PIN4B 5.0 30 500 1400 250 800 

83v FULL V G H MES 4PW4C 5.0 2.0 400 1100 200 700 500 33C 
878 HALF V G F ME64884M 5.0 2.5 7100 20000 S 
879 HALF V G F. MED4PIN4M 1.5 1.75 2650 7500 7.5 100 
0Z3 F u LL GAS G Col-0 SM.5PIN SIC 

350 1250 75MAX. 
30MIN. ZOO 4-25 .300 0Z4 FULL GAS M COLD OST5PINSL 

0540 F U LL GAS G COL D OC?5PIN 5L 
BA F ULL GA 5 G COL D MED4PIN 41 3 50 1000 350 1000 300 
BH FULL GAS G COLO MED4PIN4F 350 1000 125 400 300 
BR HALF GAS G COLD 8110.1PIN4E 300 850 50 100 

6.3 VOLT CATHODE -RAY TUNING INDICATORS 
TYPE 

NO 

D E S C R I P T I O N BASE 

(SOCKET 
CONNECTION 

CHART) 

FILAMENT 

CURRENT 

AMPS. 

PLATE 

SUPPLY 

VOLTS 

TARGET 

VOLTS 

GRID 
BIAS 
FOR 

O SHADOWS 

GRID 
BIAS 
FOR 

SHADOW 

PLATE 
CURRENT 

MA. 
pow eiO. 

TARGET 
CURRENT 

MA' 

PLATE 
RESISTOR 

MEGS. 

6ABS SHADED SECTOR SM. 
6KIN 0.15 135 135 -7.5 O 0.5 4.5 0.25 

6e5 SHADED SECTOR 
SM.R IN 0.3 150 250 -9.0 0 0.24 4.5 I.0 

100 IOO -3.3 O O.19 4.5 0.5 
6G5 SHADED SECTOR REMOTE CUT -OFF SM. 

6KV1N 
250 22 0 024 4.5 1.0 
100 

500 
t0 0 - B O 0.1 9 4.5 0.5 

6115 ONE FIXED 90%SHADED 
SECTOR, ONE VARIABLE 

REMOTE CUT- OFF 
CURRENT LIMITING GRID 

SM.6014 
6K 0.3 

250 250 -22 0 4.5 1.0 

100 100 -$,p O 1.5 

6N5 SHADED SECTOR REMOTE CUT -OFF SMG6PPIN 0.15 135 135 -12 0 o5 4.5 0.15 

6T5 ANNULAR SHADOW REMOTE CUT -OFF 5 
6K1N 0.3 250 250 -22 o 0.24 3.0 I.o 

6U5 SAME AS 665 EXCEPT FOR BULB SIZE 

RN unforeseen contribution to the sav- 
ing of life and the mitigation of 
suffering is being made by the ship - 

to -shore radio telephone system established 
by The Atlantic Communications Corpora- 
tion to enable the parent refining company 
or other subscribers to direct from their 
home office buildings in Philadelphia the 
operations of their tugs plying on the 
Delaware and Schuylkill rivers. 

A typical example of this unexpected 

?Automatic, 

Ship -to -Shore 

RADIO 
Telephone 

Saves ives 
By John Strong 

development is provided by the events fol- 
lowing the receipt by the operator of the 
system of a radiogram from the captain of 
the M.S. Point Breeze calling for help for 
one of the ship's engineers who had been 
taken suddenly ill. The message was 
flashed from the vessel at 4:15 in the morn- 
ing as it approached its anchorage in the 
Delaware, inbound from Providence. The 
Atlantic Refining Company's tug Atlantic, 

off Paulsboro, New Jersey, was reached 
by the radio phone and instructed to meet 
the Point Breeze at its anchorage. The 
tug arrived alongside within less than an 
hour, took the desperately ill man aboard, 
sped three miles up the river, transferred 
him to an ambulance waiting at the dock, 
and enabled him to reach the hospital at 
7 a.m. (Turn to page 107) 
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SOCKET CONNECTIONS BOTTOM VIEW 
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TRANSMITTING TUBE CHART 
TYPE 

NO. 
DESCRIPTION FILAMENT CAPACITANCES 

MICRO MICRO FARADS APPLICATION 
RATED VOLTAGES RATED MA. POWER DRIVER 

POWER 
I 

GRID 

OHMS E 
sc. [sup 

P G GRID GRID 
Sc. 

IP G GRID 
L. 

PIS. 
out 
PUT CATH BASE VOLTS AMPS CGF I cPF 

TRIODES 
IO T HOR. 

F1 L. 
MED. 

4 PIN 75 1.25 7.0 4,0 3.0 CLASSC AMP. -OSC. 450 -100 60 IO IS 12 4.0 10,000 
CLASSB MOD ® 425 -50 TWO TUBES B 35 

UNITED 
HVI2 

THOR. 
FI L. 

JUMBO 
4PIN 10.0 4.0 13.0 7.0 5.0 CLASSC AMP. -OSC. 2000 250 60 200 500 

CLASSC M00.-AMP. 1750 200 60 125 250 
R 18 THOR. FIL. MED4PIN 7.5 1.25 5.0 3.8 2.0 CLASSC AMPLIFIER 1000 -150 85 15 40 50 3.0 5,000 

F T20 THOR. 
FIL. 

MED. 
4 PIN 7.5 1.75 4.0 CLASS C AMR -05C. 750 -IOO 75 17 20 42 5.0 6.000 

CL.B MOD2TUBE5® 800 -40 20 70 
PK24 OXIDE Fl L. SMALL 4PIN 2.0 0.12 5.5 3.5 3.0 5METER PORT. OSC 180 -45 20 1.5 1.2 

14 V 27 THOR. 
Fl L. 

JUMBO 
q p W 10.0 4.0 14.0 70 4.5 

CLASSC AMR. -0SC. 2000 250 60 200 300 
CLASS C MOD. -AMP. 1750 200 60 125 250 
CLASS B MOD. ® 2000 

R K 30 THOR. 
FIL. 

MEP. 
4PIN 75 3.25 2.5 2.7 1.0 

CLASS CAMPLIFIEP 1250 -175' 70 15 35 65 4.0 10,000 
CLASSC MOD. -AMP 1000 -200 ' 70 15 35 50 4.0 10,000 
CL.B LINEAR AMP. 1000 -55 42 35 14 

RK31 THOR. 
FIL. 

MED. 
4PIN 7.5 3.0 CLASSC AMPLIFIER 1000 -50 85 15 35 50 5.0 3,000 

CLASSB MOD. ® 1250 0 TWOTUBES 30 140 

RK32 THOR. 
FI L. 

MED. 
4PIN 75 3.25 3.0 2.0 1.0 

CLASS CAMPLIFIER 1250 -250 100 25 50 75 7.5 10,000 
CLASS C MOO AMP 1000 -185 100 25 50 50 7.5 7500 

RK34' OXIDE 
CATH. 

MED. 
7 PIN 6.3 0.8 2.7 4.2 2.1 

CLASS CAMP -OSC. 500 -36 80 18 10 14 2000 
CLASS B MOD ® 300 -IS 15 12 

* 

RK35 THOR. 
FIL.. 

MED. 
4PIN 75 3.25 2.7 3.5 0.4 

TELEPHONY 
CLASS CAMR OSC. 1000 -320 IOO 20 35 65 70 29000 

TELEGRAPHY 
CLASS C AMR OSC 1500 -400 100 20 35 I IS 7.0 20,000 

.35T 

THOR. 
FIL. 

MED. 
4PIN 5.0 4.0 1.9 2.5 0.3 

TELEPHONY 
CLASSC AMP -OSC 1500 -180 100 20 35 120 4.0 5000 

TELEGRAPHY 
CLASS C AMP -OSC. 1500 -180 135 20 35 170 4.0 5000 

A MAXIMUM OF 2000 VOLTS CAN BE APPLIED 
TO THE 35T. PLATE DISSIPATION SHOULD NOT EXCEED 
70 WATTS, ISO M A PL ATE CURRENT FOR CW, 125 FOR PHONE 

CLASS B MOD ® 1500 155 235 

* 
RK36 THOR 

FIL. 
MED 

4PIN 5.0 8.0 5.0 4.5 1.0 
CLASSC AMP -OSC 3000 -360 165 35 100 370 15 
CLASS C AMPLIFIER 

TELEPHONY 2000 -360 150 30 100 200 15 15,000 
* 

RK37 THOR 
F IL. 

MED 
4 PIN 

7.5 3.25 3.2 3.5 0.2 

CLASS C AMP-OSC 1250 -90 90 20 35 78 3.2 5000 
CLASS B MOD 0 1250 -32 TWO TUBES 32 29 125 2.8 
CL.B LINEAR AMP 
CL.B LINEAR AMP 

1250 -45 43 35 I9 1.8 
PEAK OUTPUT 76 WATTS 

.1 

RK38 THOR 
FIL. 

M E D 

4PIN 5.0 8.0 4.3 4.6 0 .9 

CLASSC AMP -OSC 2000 -200 ISO 30 100 225 11.0 15,000 
CLASS B MOD ® 2000 -52 TWO TUBES 36 39 330 5.8 
CL.B LINEAR AMP 
CL B LINEAR AMP 

2000 -100 75 115 55 7.0 
PEAK OUTPUT 220 WATTS 

* T95 T1-10C1 
FIL 

MEO 
4PIN 75 2.75 3.75 4.0 1.5 

CLASS C AMPLIFIER 1500 -200 40 150 25 55 168 15 8000 
OSCILLATOR 1250 -200 40 125 55 66- 8000 

FIOO TUNGS FIL SPECIAL 11.0 25.0 10.0 4.0 2.0 CLASS C AMPLIFIER 2000 -300 500 500 600 10,000 
FIO8A TONGS FIL JULI804PIN 10.0 11.0 7.0 3.0 2.0 CLASS CAMDLIFIER 3000 -350 200 175 400 5,000 

* 

IIF100 
THOR 
FIL 

MED 
4PIN 10.0 2.0 4.5 3.5 1.4 

OSCILLATOR. 1200 -225 130 30 60 96 7500 
CL.B LINEAR AMP 1500 -55 75 1.5 80 42 PEAK3 
CLASS CAMPLIFIER 1500 -200 ISO 18 55 170 6.0 10000 
CL.0 AMP TELEPHONY 1250 -250 110 21 33 105 8.0 10.000 
CLASS B MOD ® 1500 -52 TWO TUBES 50 260 2.0 

* 
IOOTL THOR 

FIL 
M ED 
401N 

5.0 6.5 2.3 2.0 0.4 
CLASS C AMPLIFIER 

TELEPHONY OR 
TELEGRAPHY 

3000 -600' 135 30 105 300 20,000 
2000 -400 50 30 75 225 15,000 
1000 -200 200 30 80 120 7000 

* 

IO0jI -1 

THOR 
FIL 

MED 
4PIN 5.0 6.5 2.0 2.2. 0.3 

CLASS B MOD ® 1250 0 260 
CLASSC AMPLIFIER 

TELEPHONY OR 
TELEGRAPHY 

3000 -210 135 45 1OS 300 5000 
2000 -140 150 45 75 225 3000 
1000 -70 2.00 45 80 110 1500 

26120 

JUMBO 
4 PIN 

10.0. 2.0 5.2 5.3 3.2 
CLASS B MOO ® 1250 0 TWO TUBES 95 245 4.0 
CLASS B MOD ® 1500 -9 TWOTUBES 60 300 5.0 
CL.5 LINEAP AMP 1250 0 TELEGRAPHY 150 21 157 120 1.2 

A SELF BIAS RESISTOR 0F730 OHMS 
SHOULD BE INCLUDED IN THE. FIXED 
BIAS FOR THE CLASSC MOR -AMP 

CL.B LINEAR AMR !ISO O TELEPHONY 95 8 74 45 1.5 
CLASS C AMPLIFIER 1250 -135 TELEGRAPHY 160 23 55 1.45 5.5 6000 
CLASS C AMPLIFIER 1000 -400 120 21 25 95 5.0 7000 
CL.0 GRID MOD AMP 1250 -75 90 7 70 42 1.6 750 

A 

I -IKI54 

THOR 
FIL 

MED 
4 PIN 

5.0 6.5 5.9 4.3 I.I 
CLASS CAMPLIFIER 1000 -380 175 20 48 127 10.0 20000 
CL.0 AMPLIFIER -I- 1250 -460 170 10 50 162 12.0 23.000 
CL C AMPLIFIER -2- 1500 -590 167 20 50 200 ISO 50,000 

I- MAXIMUM FOR TELEPHONY 
2- MAXIMUN FORTELECRAPHY 

CL.B LINEAR AMP 1500 -265 52 50 28 5.0 
CLASS B MOD ® 1500 -265 TWOTUBES 40 95 250 100 
CLASS B MOD ® 1000 -155 TWO TUBES 60 100 200 10.0 

7155* THORTuHCS JUMBO4PIN 10.0 40 3.0 2.5 1.0 CLASS C AMP -OSC 3000 -250 200 60 155 450 4200 
* T200 THOR 

FIL 
JUMBO 
4 PIN 10 -I I 4.0 7.0 5.0 3.0 

CLASS C AMP -OSC 2500 -300 350 80 200 500 3750 
CLASS C MOD AMP 2000 -300 350 80 200 500 3750 

0200* 
HF200 

THOR 
FIL 

JUMBO 
4PIN 10.5 3.4 5.8 5.2 1.2 

CLASS C AMPLIFIER 2500 -500 TELEGRAPHY 200 18 120 380 AO 17000_ 
10.000 CLASS C AMP 1 1750 -300 TELEPHONY 200 30 BO 270 14.0 

CLASS B MOP ® 2500 -180 TWO TUBES 60 600 8.0 

C201 THOR 
FIL 

JUMBO 
4PIN 10.0 3.25 9.0 6.0 1.8 

CLASS B MOD 1250 -45 TWO TUBES 160 75 250 
CL B. LINEAR 1250 -45 110 92 4 6 
CLASS C AMPLIFIER 1250 -200 TELEPHONY 165 50 71 135 4000 
CLASSC AMPLIFIER 1250 -I25 TELEGRAPHT 165 25 71 135 5000 

*RECOMMENDED VALUES UP TO 56.60 MEGACYCLES --HIGH EFFICIENCY OBTAINED FROM THESE 

TUBES AT 5640 MEGACYCLES. 

0 STATIC PLATE CURRENT IS GIVEN UNDER "IP" FOR TWO TUBES. 
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TRANSMITTING TUBE CHART 
TYPE 

NO. 
DESCRIPTION FILAMENT CAPACITANCES 

MICRO-MICRO FARADS APPLICATION 
RATED VOLTAGES RATED MA POWER DRIVER 

POwE0. 
WATTS 

CR i 0 . 

LEAK 
OHMS Ep EG 1 SG ISUP rp 1 IG SG - - 

PLATE' Our- 
MSS PuT CATH I BASE VOLTS AMPS Cool Car I CPF 

TRIODES 
C 202 

THOR 
FIL 

JUMBO 
4 PIN 

10.0 3.25 8.0 5.5 4.° 

CLASS B MOD 1250 - 100 TWOTUBES 160 75 250 
CL.B LINEAR AMP 1250 - 100 I 110 92 46 
CLASS C AmPLIFiER 1000 - 260 TELEPHONY 165 50 55 HO 5000 
CLASSC AMPLIFIER 1250 - 260 TELEGRAPHY i65 25 71 135 10.400 

203B THort-TuNGS JUmE04pIN i 0.0 3.85 140 6.0 5.0 CLASS B MOD S i000 - 35 TWO TUBES 40 200 

1-11)203A 
THOR 

TUNOS 
JUMBO 
4 PIN 

lac 4.0 12.0 70 5.0 
CLASS C AMP-OSC. 2000 TELEGRAPHY 250 60 150 500 3000 
CLASSC AMP-05C. 1.750 - 180 

1 250 60 150 500 3000 
CLASS 8 MOD 0 1750 -67.5 TWO TUBES 36 500 

203A 
303A c203A 

THOR 
TuNOS 

JUMBO 

4 PIN 
io.0 3.25 145 6.5 5.5 

CLASS C AMPLIFIER 1250 - 125 TELEGRAPHY i 50 25 100 130 70 5000 
CLASS CAMPLIFIER 1000 - 135 TELEPHONY 150 50 100 100 140 3000 
CI-8 LINEAR AMP 1250 - 45 106 100 42.5 

1-0203C 
1-1021 1 C 

THOR 
TUNGS 

JUMBO 
4 PIN 10.0 4.0 9.0 

9.0 
6.0 
5.0 

4.0 
4.0 

CLASS C AMP-05C. 2000 - 200 TELEGRAPHY 250 60 250 3333 
CLASS CAMP-05C. 1750 - 200 250 60 250 3333 

204A 
304A 
504A 

THOR 
TU NOS 

SPECIAL 1 ro 385 15.0 12.5 2.3 CL ASS C AMPLIFIER 2000 - 175 250 50 250 350 5000 

, 

304B THOR 
TUNGS 

MED 
4 PIN 

7.5 3.25 2.5 2.0 0.7 
CLASS B MOD ® 1250 - 110 TWO TUBES 40 140 10.0 
CLASS C AMPLIFIER 12.50 - 180 TELEGRAPHY 100 85 
CLASS C AMPLIFIER 1000 - 180 TELEPHONY 100 25 65 7500 

21 I 

3 1 1 

THOR 
TUNGS 

JUMBO 
4151N 

10.0 3.25 14.5 6.0 5.5 
CLASS C AMPLIFIER 1250 - 225 TELEGRAPHY 150 18 100 130 70 10000 
CLASS CAMPLIFIER 1000 - 260 150 35 100 100 140 5000 
CL.B LINEAR AMP 1250 - 100 106 100 42.5 

21 1 C 
31 I C 

THOR 
TUNGS 

JUMBO 
4 PIN 10.0 3.10 9.0 6.0 5.0 SAME AS 311 

H 

316A THOR 
TUNGS NO BASE 2.0 3.65 1.6 1.2 0.8 CLASS CAMPLIFIER 450 TELEGRAPHY 80 12 75 SPECIAL ULTRA 

HIGH FREOTuBE CLASS CAMPLIFIER 400 TELEPHONY BO i 2 6.5 

242C 
THOR 

TUNGS 
JUMBO 
4 PIN 

10.0 3.25 130 6.1 4.7 
CLASS B MOD S 1250 - 80 TWO TUBES 50 100 200 2-5 
ELI!, LINEAR AMP 1250 - 90 120 50 
CLASS C MOD AMP 1000 -160 ISO 50 100 3200 

' 
250TL THOR 

FIL 
JUMBO 
4PIN 5.0 los 3.5 3.0 0.5 

CLASS C AMPLIFIER 3000 -600 330 45 240 750 13,500 
CLASS C AMPLIFIER 2000 -400 350 45 200j 500 9000 
CLASS CAMPLIFIER 1000 -100 300 45 100 200 4500 

A 

250TH 
THOR 

FIL 
JUMBO 
4 PIN 

5.0 10.5 3.3 3.5 0.3 
CLASS C AMPLIFIER -5000 -210 330 55 24 750 3800 
CLASS CAMPLIFIER 2000 -140 350 55 200 500 2550 
CLASS CAMPLIFIER 1000 - 70 300 55 100 200 1300 
CLASS B MOO 8 1400 0 TWO TUBES 575 APPROX. 

261A 
361A SEE 211C-311C 

270A 
376A 

THOR 
F I I - 

JUMBO 
4 PIN 10.0 50 SEE 2HC-511C 

.1 

C 300 
HF 300 

THOR 
FIL 

JUMBO 
4 PIN 11.5 4.0 6.5 6.0 IA 

CLASS C AMP OSC 3000 -400 TELEGRAPHY 250 28 150 600 16.0 14.300 
CLASS C AMPLIFIER 2000 -300 TELEPHONY 250 36 115 585 17.0 8300 
CL.B LINEAR AMP 2500 -100 120 05 195 105 6.0 
CLASS B MOD 0 2000 - 72 TWO TUBES 60 650 14.0 

7 300 T THOR 
TUNGS 

JUMBO 
4 PIN 75 12.0 4.0 

-I 

4.0 0.6 CLASS CAMPLIFIER 2500 -400 300 60 190 560 60.0 6700 
CL. B LINEAR AMP 2500 -150 200 300 200 

11K3590* 
HK354 

THOR 
TUNGS 

JUMBO 
4 PIN ao loo 3.8 4.5 . 1 1 

CLASS C AMPLIFIER 5000 -275 150 27 150 300 10000 
CLASS E5 AMPLIF/ER 3000 -275 TWO TUBES 396 665 56.0 

A 

500T THOR 
TU NOS 

SPECIAL 75 20.0 4.5 6.0 0.8 
CLASS CAMPLIFIER 2000 -400 450 100 250 650 4,000 
CLASS CAMPLIFIER 3000 -600 450 100 350 1000 6000 
CLASS C AMPLWIER 4000 -800 450 100 450 1350 8000 

756 THOR 
TUNICS 

MED 
4 PIN 

75 2.0 8.0 3.5 2.7 
CLASS C AMP-05C. 850 - 75 TELEGRAPHY 110 20 34 60 3750 
CLASS CAMP-OSC 750 - 75 TELEPHONY 110 20 34 48 3750 
CLASS B AMPLIFIER 850 - 30 TWO TUBES 20 100 

800 * THOR.TuNCS MED 4 PIN 7.5 5.25 2.5 2.75 1.0 SEE RK 50 

801 
THOR 

TUNGS 
MED 
4 PIN 75 1.25 6.0 4.5 '.5 

CLASS C AMP-OSC. 600 - 150 65 15 20 25 4.0 10,000 
CLASS CAMP-OSC 500 -190 55 IS 20 18 4.5 10,800 
CL. B LINEAR AMP 600 - 75 45 20 75 
GRID BIAS MOD-AMP 600 50 2.0 20 10 2.0 

805 
905 

THOR 
TUNG S 

JUMBO 

.1 PIN 
100 3.25 6.5 8.5 10 5 

' 

CLASS C AMP 05c. 1500 -105 200 40 85 215 8.5 2.625 
CLASS C AmPu PER 1250 -160 160 60 60 140 16.0 2650 
CL.B LINEAR AMP 1500 - 10 115 15 115 575 7.5 
CL B AMPL IF IER S 1250 0 TWO TUBES 148 300 7.0 

806 THOR 
TUNGS 

JUMBO 

4 PIN 
5.0 10.0 3.4 6.1 I I 

CLASS C AMP-05C. 3000 -600 195 25 135 450 20.0 24,000 
CL ASS C AMPLIFIER 2500 -600 195 40 97 590 32.0 15000 
CL.B LINEAR AMP 3000 -240 70 0 140 70 5.0 
CLASS B MOD. S 3000 -240 TWOTUBES 20 660 100 

808 THOR 
TLENGS 

m E 0 
4 PIN 

75 40 5.0 50 0.2 

CLASS C AMP-OSC. 1500 -200 12_5 30 47.5 140 as 6,700 
CLASS C AMPLiRER 1250 -225 100 32_ 20 105 10.5 7,000 
CL.B LINEAR AMR 1500 -35 4-5 1.0 22. 2- 
CLASS B MOD. 6 1250 -15 TWO TUBES 40 190 78 

81 4 THOR TUNES Jun3041,0+ 100 4,0 13.0 70 5.5 CLASS C AMP-OSC 2000 -400 300 75 200 400 300 S200 
822 THOR 

Tunics 
JUMBO 
4 PIN 10.0 4.0 i4.0 8.0 60 CLASS C AMP-05C 2000 -220 300 60 200 400 3700 

CLASS B MOD- 2000 - 90 TWO TUBES 50 500 300 
825 THOR 

TUNGS 
MED 

4 PIN 75 ZO 70 30 2.7 CLASS C AMP-OSC 750 - 180 II 0 25 4o 50 7200 
CLASS BAmpUFIER, 850 - 67.5 TWO TUBES So 82 

830 
930 

THOR 
Tunics 

ME D 
4 PiN 10.0 2.15 9.9 4.9 2.2. 

CL ASS C AMPLIFIER 750 - 'Bo 110 18 40 55 70 10000 
GRID ESIAS MOD AMP L000 - 200 5o 20 40 IS 3.0 

8308 
9308 

THOR 
TUNGS 

MED 
4 PIN '" 2.0 I1.0 5.0 1..' 

CLASS C AMP 05C 1000 - 110 TELEGRAPHY 140 3o So DO 70 3670 
CLASS C AMP OSC 800 - ISO TELEPHONY 95 20 26 50 5.0 7500 
CL. B LINEAR AMP 1000 - 35 85 6,0 26 6.0 
CL B AmPL i FIER 0 1000 - 35 TWOTUBES 20 175 6.0 

834 4, SEE 0K32 

841 
941 

THOR 
TUNGS 

MED 

4PIN 75 L25 70 4.0 3.0 
CLASS C AMP OSC. 450 - 32 50 125 85 14 1.25. 2560 
CLASSC AMPLIFIER 350 - 36 50 18 50 11.5 1.75 2.000 
CL.B AMPL1 H ER0 425 - 5 TWO TUBES T3 25 

841A THOR 
TUNGS 

MED 
4 PIN 10.0 2.0 9.0 3.5 2.5 CLASS C AMP-05C. 1250 -ISO ISO 30 85 6000 

CLASS C AMPLIFIER i 000 - ISO 15o 30 6000 

838 THOR 
TUNGS 

JUMBO 
4 PIN 10.0 3.25 8.0 6.5 5 0 

CLASS C AMP -05C 1250 - 80 ISO 30 100 i 30 6.0 300o 
CLASS C AMPLIFIER 1000 - 35 i 50 60 100 100 16.0 3000 
CLASS B MOD 0 1250 0 TWO TUBES 74 100 130 

'RECOMMENDED VALUES UP TO 56-60 MEGACYCLES-HIGH EFFICIENCY OBTAINED FROM THESE TUBES AT 5640 
TATIC PLATE CURRENT-IS GIVEN UNDER 'IP" FOR TWO TUBES, 

MEGACYCLES. 
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THANSMITTIN4 TUBE CHART 
TYPE 

NO 
DESCRIPTION FILAMENT CAPACITANCES 

MICRO- MICROFAMDS APPLICATION 
RATED VOLTAGES RATED MA POWER DR 

POWER 
IVER 

WATTS 

GRID 
LEAK 
OHMS EP Ec SG I SUP IP 1G SG PL 

Dlss. 
OUT- 
PUT CATH. BASE VOL AMPS CGP CGF CPF 

TRIODES 
849 
949 

THOR 
TUNGS SPECIAL 11,0 5.0 33.5 170 3.0 CLASS C.AMPLIFIER 2000 -200 300 40 400 450 5000 

CLASS B. MOD OD 2500 -130 TWO TUBES 20 400 500 7 

852 
952 

THOR 
TUNICS 

MED 
4PIN 

10.0 3.25 2.6 1.9 1.0 
CLASS C.AMP -OSC. 3000 -Goo 85 15 100 165 12 10000 
CLASS C AMPLIFIER 2000 -500 67 30 100 75 23 10,000 
CL.B LINEAR AMP 3000 -250 43 100 40 

93I THOR -TUNG SPECIAL ILO 10.0 4.0 3.8 1.4 CLASSC AMPLIFIER 3500 -400 275 40 40o 590 3o 10000 

TETRODES PENTODES 
RK20 
RK20A 

THOR 
TUNGS 

MED 
5 PIN 

7.5 3.0 
3.25 

012 11.0 10.0 
CLASS C AMPUFIER 1250 -100 300 0 80 7 -10 37 40 64 1.0 15,000 
CLASSC AMPLIFIER 1250 -100 300 .45 92 7-10 32 40 80 1.0 15,000 
SUPP MOD. AMP 1250 -100 300 -45 43 7 -10 36 40 18 1.0 15,000 

RK23 
RK25 
RK25 B 

OXIDE 
CATH 

MED 
7 

2.5 
6.3 

2.0 
O.8 o2 !co Ion 

CLASS C AMP -05C. 500 - 90 200 0 50 6 -8 40 10 18 0.8 
0.8 

15,000 
75,000 CLASS CAMP -05C. 500 - 90 200 .45 55 0 -8 35 10 24 

SUPP MOD. AMR 500 - 90 200 -45 32 6 -8 40 10 5.5 0.8 15,000 

RK28 
THOR 

TUNGS 
JUMBO 
SPIN 

10.0 5.0 .02 15.5 5.5 
CLASS C AMPLIFIER 2000 -100 400 O 12010 -12 75 125 160 1.8 10.000 
CLASS CAMPLIFIER 2000 -100 400 45 140 10 -12. 60 125 200 1.8 10,000 
SUPP. MOD. AMP 2000 -loo 400 -45 80 10 -12 85 125 60 2.7 10,000 

RK39 
RK41 

OXIDE 
CATH. 

MED 
5 PIN 

6.3 
25 

0.9 
2.4 

0.2 13.0 10.5 
CLASSC AMP-OSC 500 -60 250 95 3.0 12 42 35 0.26 10.000 
CLASS C AMPLIFIER 400 - 50 250 95 2.5 8 33 25 0.18 10.000 
CLASS B RE AMP 500 -30 250 75 0.3 3 II 

it 
305A THOR 

TUNGS 
MED 

4 PIN 
10.0 3.1 O14 10.5 5.4 

CLASS C AMP-05c. 1000 -270 200 125 85 
CLASS C AMPLIFIER 800 -270 200 125 70 
CLASS B RF AMP. 1000 -135 200 90 Go 30 

306A THOR 
TUNGS 

MED 
5 PIN 

2.75 2.0 0.35 13.0 13.0 
CLASS CAMPLIFIER 

PLATE 8. SCREEN 
MODULATED 

300 - 50 180 36 3.0 15 7 10000 

307A THOR 
TUNOS 

MED 
5 PIN 5.5 1.0 0.55 15.0 12.0 SUPP MOD. CL.C.A-'P 500 -35 200 -50 40 1.5 20 6 

CLASSC AMP -OSC. 500 -35 250 0 60 1.4 13 20 

802 OXIDE 

CATH 
MED 
7PIN 

6.3 095 015 12.0 8.5 
CLASSC AMPLIFIER 500 -100 250 .40 45 2.0 12 10 16 0.25 15,000 
SuPP.M0D. AMP. 500 -90 200 -45 22 4.5 28 10 3.5 0.5 155000 
CL.B LINEAR AMP 500 -28 200 0' 25 0 7 10 3.5 O.IS 

803 THOR 
TUNGS 

JUM80 
5 PIN 

100 3.25 0.15 15.5 28.5 
CLASS C AMPLIFIER 2.000 500 -30 160 16 42 125 210 1.6 5000 
SUPP M00 AMP. 2000 500 -50 80 1.5 55 125 55 1.6 5000 
CL.B LINEAR AMP 2000 500 -40 80 3.0 15 125 54 1.5 

804 THOR 
TUNGS 

MED 
5 PIN 75 3.0 0.01 ISO 14.5 

CLASS C AMPLIFIER 1250 -100 300 0 80 7.0 35 40 64 0.9 15,000 
CLASS CAMPLIFIER 1250 -100 300 +45 92 70 27 40 80 0.9 15,000 
SUPP MOD AMP 1250 -100 300 -50 48 7.0 355 40 21 0.85 15.000 

THOR 
TUNOS 

MED 
5 PIN 

63 0.9 0.2 11.6 5.6 

CLASS C AMP -OSC 400 -50 250 95 2.5 9 25 0.18 20,000 
CLASS C MOD -AMP 325 -75 270 80 1.5 9 17 0.15 50,000 
CL.B LINEAR AMP 400 -25 250 75 0 4 ' 9 0.25 
CL. AB % 400 300 102 20 60 0.35 

850 THOR 
TUNGS 

JUMBO 
4 PIN 

- 140 3.25 0.2. 17.0 260 CLASS C MOD-AMP 1000 -IOO 140 125 45 60 65 10 5000 
CLASS C AMP -DSc. 1250 -I50 175 160 35 70 130 10 4300 

860 
THOR 
TUNOS 

MED 
4 PIN 

10.0 5.25 0.08 775 Z5 
CLASS C AMPLIFIER 3O-00 -ISO 300 85 15 IOO 165 7.0 Iß000 
CLASS C MOD -AMP 2000 -225 300 67 30 69 75 15.0 10,000 
CL.B LINEAR AMP 3500 -150 300 45 100 4-0 

861 THOR -TUNGS SPECIAL 11.0 10.0 0.10 17.0 13.0 CLASSC AMPLIFIER 3500 -250 600 275 30 400 590 25 8000 

865 MED 
4PIN 7.5 2.0 0.10 8.5 8.5 

CLASS C AMP-OSC. 750 -80 125 40 5.5 14 16 1.0 14,000 
CLASS B MOD-AMP 500 -120 125 40 9.0 10 2.5 13,500 
CL.O LINEAR AMP 750 -30 125 22 45 

*RECOMMENDED VALUES UP TO 56-60 M.E6ACYCLES -HIGH EFFICIENCY OBTAINED FROM THESE 

TUBES AT 5640 MEGACYCLES 

®STATIC PLATE CURRENT IS GIVEN UNDER "IP" FOR TWO TUBES. 

RECEIVING TUBES USED IN TRANSMITTERS 
TRIODES 

2A3 OXIDE MED. 
4 PIN 25 2.5 13.0 9.0 4.0 CLASS AB-PP-MOD 300 .62 TWO TUBES 80 15 750 

CLASS C AMP -OSC 400 -180 1 100 10 15 25 3 0 50.000 
6A3 OXIDE ME04PIN 6.3 1.0 16.0 70 3.5 SAME AS 2A3 
6A6 OXIDE MED. 7PIN 6.3 0.8 SEE RK34 PUSH PULL TRIODE 
6E6 OXIDE MED. 7PIN 6.3 0.6 SEE RK34 PUSH PULL TRIODE 

6N 7G OXIDE 6N7 OCTAL 
8 PIN 

6.3 0.B SEE RK34 PUSH PULL TRIODE 

12A THOR FIL MEO4PIN 5.0 025 B.O 3.5 2.5 CLASS C AMP.-05C. 250 -90 80 9 II 20,000 

I9 =A. THOR 
PAL 

SMALL 
6 PIN 2.0 026 PUSH PULL 

TRIODE 
CLASS C AMP.-OSC 135 -50 27 IO 1.6 2.0 5000 
CLASS B MOD. 135 100 MAX. 2.1 

45 6 OXIDE MED 4PIN 2.5 1.5 6.5 3.6 3.0 CLASS C AMP-OSC. 400 -200 40 IO 10 3.0 50000 
53 OXIDE MED 7PIN 2.5 2.0 PUSH PULL TRIODE SEE RK54 

71 A6 THOR.FIL MED 4PIN 5.0 025 6.6 13.1 12.9 SEE IZA 

46 OXIDE MED 
5 PIN 2.5 1.75 AS A 

TRIODE 
CLASSC AMPLIFIER 400 -50 40 3.0 IO 10 3.0 20000 
CLASS B MOD 400 0 TWO TUBES 200 MAX. 20 20 

955 8 OXIDE SPECIAL 6.3 0.15 ACORN -FOR ULTRA 
HIGH FREQ.. CLASS C AMP -OSC. IB0 -35 7.0 1.5 0.5 20000 

n SATISFACTORY OPERATION AS MODULATED OSCILLATOR CAN BE HAD ON 5G -60 MC. SANO 
TYPES 19 AND 6E6 IDEAL FOR PORTABLE AND PORTABLE MOBILE USE RESPECTIVELY ON 56 -50 MC. 

e WILL OSCILLATE AT THE VALUES DOWN TO I METER BELOW THIS POINT REDUCE RATINGS 

TETRODE- PENTODE TYPES 
2 AS OXIDE MED SPIN 2.5 1.75 CLASS C AMPOSC. 400 -50 100 30 IO 5.0 7.0 5000 
6 F 6 

6F6G OXIDE 
SMALL 
7CTTAÿ 6.3 o.7 SAME AS 24.5 

6L65+ 
61_6G OXIDE 

SMALL 
OCTAL wit. 6.5 0.9 

CLASS C AMP -OSC 450 -120 300 100 4.0 80 10 25 50,000 
TWO TUBES CLASS AB MOD ® 400 -25 300 Io0 60 

42 OXIDE MED 6.3 0.7 SAME AS 2A5 
47 OXIDE MED SPIN 2.5 1.75 1.2 8.6 13.0 05C. DOUBLER 350 IOO 50 40 3.0 7.0 70 50,000 

S9 OXIDE MED 
7 PIN 2.5 2.0 

OSC. DOUBLER SAME AS 47 
CLASS B MOD 400 0 TWOTUBES 200 MAX 20 20 

6 STATIC PLATE CURRENT GIVEN 
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"Philharmonic" 

30 -TUBE 
Receiver 

(Catest Scott Custom- Built Set) 

By Laurence M. Cockaday 
and S. Gordon Taylor 

(Part One) 

PRELIMINARY to a description of 
some of the technical features which 

make the new Scott "Philharmonic" re- 
ceiver so definitely outstanding, it will be 
of interest to many readers to know 
something of the inside story of Scott 
receivers, as observed by a RADIO NEWS 
staff member when he visited the Scott 
Laboratories in Chicago during a recent 

midwestern trip. 

OUR visit to the home of the Scott 
receivers started with a leisurely 
walk through the entire prem- 

ises, then the ground was again gone 
over in more detail, starting from the 
"inner laboratory" where research and 
development work is carried on con- 
stantly. This particular laboratory, in- 
cidently, is about as "hard -to- get -into" 
as the vaults of the Bank of England, 
the reason being that, incidental to the 
development of receivers, much original 
work is done here which first sees the 

light of day when 
patent applications 
are filed in Wash- 
ington. 

From here we 
proceeded to the 
"components testing 
laboratory" where 
every part going 
into the receivers is 
tested in an un- 
usually thorough 
manner. Naturally, where such a 
variety of parts is used, a great many 
have to be purchased from manufac- 
turers who specialize in their produc- 
tion. When these parts from other 
manufacturers are received they go to 
the components test laboratory and 

THE NEW 3.75 TO 2000 -METER RECEIVER 
Thirty tubes are employed in a circuit which includes 
dual a.v.c., volume expansion, continuously variable selec- 
tivity, true high fidelity and numerous other features. 

THE CHASSIS 
Chromium plated throughout, this unit 
is one to please the most critical eye. 
But more important, of course, is its 
electrical and mechanical excellence. 

there each individual one -not just a 
sample from each lot -is put through 
a series of critical tests. Mica con- 
densers, for instance, are tested for 
leakage at three times the maximum 
voltage to which they will be subjected 
in the receiver, using test equipment 
capable of measuring leakage currents 
as minute as .001 microampere (a bil- 
lionth part of I ampere). Then they 
are tested for capacity, in some cases 
tolerance of only 1 micro -microfarad 
being allowed. Finally they are tested 
for power factor with a tolerance of 

of 1 percent. 

Exacting Tests 
Paper condensers are checked for 

voltage breakdown at several times the 
voltage values to which they are sub- 
jected in the receiver, also for capacity 
and leakage. They are likewise "sample 
tested" for power factor. Electrolytics 
are tested for capacity and leakage, at 
voltages 25 percent in excess of their 
ratings. All air dielectric condensers, 
including those used for -r.f. tuning, i.f. 
tuning, trimmers, etc., are put through 
a variety of tests so rigid that many 
of these condensers must be specially 
made to meet the close tolerance speci- 
fied. In the case of the main gang - 
tuning condensers, for instance, not 
only must they be a close approach to 
electrical perfection, but the mechan- 
ical bearing tension must be such that 
a certain specified amount of effort is 
required to turn the shaft. To insure 
the accuracy of this test, these con- 
densers are supplied by the manufac- 
turer without wiping contacts. These 
contacts are later installed and adjusted 
precisely for a degree (Turn to page 121) 
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clutomatic 

RADIO 
Balloons 
Report Weather Facts 

By W. G. Many 

MORE and better guesses as to to- 
morrow's weather may soon be 
chalked up to the credit of the 

weather man, thanks to tiny automatic 
1 and 2% -meter radio transmitters 
carried aloft by crewless balloons. Ex- 
periments at Blue Hill Observatory near 
Boston, as well as demonstrations at 
New York and elsewhere. have disclosed 
the gathering of meteorological facts of 
great value in prognosticating weather. 
The tiny automatic radio transmitter 
can flash back reports from a height of 
50,000 feet, and twice that altitude ig the 
ultimate aim. 

Tiny Transmitter Used 
Of coursé there is nothing new in the 

use of gas -filled balloons for weather 
forecasting. As far back as 1918, dur- 
ing wartime days, balloons have been 
sent aloft and observed through tele- 
scopes and surveying instruments in 
order to gauge prevalent winds high 
above the earth, But the weather man 
needs more information for a really good 
guess as to tomorrow's weather. He 
would like to know the temperature, bar- 
ometric pressure and humidity readings 
taken at different altitudes and that re- 
quires someone up there to take readings 
and flash them back to earth. In various 
parts of the country airplanes are sent 
up daily with capable observers for the 
purpose of gathering just such data. Such 
flights, however, are costly and in bad 

LISTENING FOR SIGNALS 
An operator at the Weather Station 
picks up and records the balloon's 

signal on its upward journey. 

weather they are not 
always feasible. 

So along comes a 
daring and really 
clever idea from 
Harvard University's 
Blue Hill Meteor- 
ological Observa- 
tory. A tiny short- 
wave, 2 -tube transmitter, weighing less 
than a pound, with another pound or so 
of special dry batteries supplying the 
current, is sent aloft by means of special 
rubber balloons filled with gas. Of se- 
lected size for given gas capacity, the 
balloons are intended to ascend at a 
speed of about 750 feet per minute, 
which has been found the most desirable 
rate for satisfactory observations. With- 
in an hour the tiny radio transmitter, 
sending its reports all the while, has at- 
tained a height of 50,000 feet. Messages 
are handled at the rate of eight per 
minute, being picked up by a short- 

CHECKING THE U.H.F. BALLOON TRANSMITTER 
Experts of the Weather Station at Blue Hill Observatory 
making a final check on the ultra- short -wave equipment 

for the crewless balloon. 

START OF ASCENSION 
Here is the balloon seen leaving its 

/hangar in a 20 -mile breeze. 

wave receiver at the observatory. 
To secure the data so vital to the 

weather man below, the balloons carry 
aloft several pieces of equipment in ad- 
dition to the automatic radio transmitter. 
There is an aneroid barometer to meas- 
ure pressure; a precise temperature in- 
dicator employing delicate bi- metallic 
strips; and a single human hair to meas- 
ure relative humidity. 

Signals Flashed Back 
The respective readings of these de- 

vices are picked up in rotation by a 
revolving contact arm, and turned over 
to the tiny transmitter which flashes 
them to the waiting station below. The 
receiving operator at the observatory 
jots down these signals and, with the aid 
of a converting device, translates them 
eventually into curves of pressure, tem- 
perature and humidity. The wind veloc- 
ity at different altitudes can be deter- 
mined by observers on the ground, 
following the drift of the ballons by 
means of a theodolite or other instru- 
ment. (Turn to page 105) 

DEFROSTING THE ANTENNA 
Some idea of the terrific winds en- 
countered at the Weather Station can 

be gotten from titis picture. 
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THE AUTOMATIC RADIO ALARM UNIT 
Engineer adjusting one of the sensitive electrical relays of 

the automatic "listener ". 

ASUCCESSION of marine disasters 
in recent years brought about a 
hue and cry for new standards in 

means for safety of life at sea. The 
radio telegraph has, perhaps, done more 
for the preservation of passengers' and 
crews' lives than any other scientific 
device. And now radio again comes for- 
ward with an invention that may prove 
a boon to the crews of cargo vessels. 

This newest contribution is an auto- 
matic radio alarm that "listens, thinks 
and acts" without constant human at- 
tention. In effect, the instrument serves 
as a robot operator when the human 
operator is off duty. By law, the device 
cannot be recognized on American pas- 
senger ships as a substitute for radio 
operators, but is restricted to cargo 
vessels of 5,500 gross tons or over, em- 
ploying but one radio operator so that 
a sort of continuous watch may be kept. 

Two -Month Test 
Developed by the Radiomarine Cor- 

poration of America, the alarm has 
already been approved by the Federal 
Communications Commission and ships 
will begin to be equipped as soon as 
changes specified by the FCC have been 
made. Government approval followed a 
two -month test in the Bureau of Stand- 
ards Laboratories and in the Sandy 
Hook stations of the Coast Guard. 

As explained by Charles J. Pannill. 
president of Radiomarine Corporation. 
this is the way the device is used: The 
operator, upon completion of his watch, 
turns on the automatic alarm and leaves 
the cabin; thereupon the robot begins 
its work of listening for the telegraphic 
characters of the international emergency 
signal from other ships. Besides the 
600 -meter distress call channel, the 

8.5 

.7Ceja) 

"ROBOT" 
e 

Receiver 
for 

Cargo Vessels 
(Tunes for SOS Signals) 

By Merle S. Cummings 

alarm receives a 
small band on either 
side so that it may 
hear any ship 
slightly off the usual 
wave. The device is 
pre -set to recognize 
a series of dashes, 

each of four seconds' duration and sepa- 
rated by an interval of one second; but 
the unit also has the power of recogniz- 
ing a dash which may be a bit more or 
less than four seconds long. 

It might be said that the alarm has 
an "intelligence" that will retain such 
dashes in sequence, after which it will 
turn on signal lights and ring bells on 
the bridge and in the radio operator's 
quarters. 

An important added feature of the 
unit is that it sends out an alarm when 
anything is wrong with the robot itself. 
If a tube burns out or a battery fails, 
the alarm will sound its own distress call, 
hastening the human operator to correct 
the ailment. 

The general form of the automatic 
alarm signal was specified at both the 
1927 International Radio Telegraph Con- 

THE COMPLETE SYSTEM 
At left: Automatic radio receiver. 
Lower right: Bell and light unit for 
operator's cabin. Top center: Bell 
and light unit for the bridge. Upper 
right: Snitch for turning on the alarm. 

vention held in Washington and the 
1932 International Telecommunication 
Convention held in Madrid. The four - 
dash signal supplements but does not 
supersede the usual SOS, but is trans- 
mitted by the vessel in distress just 
prior to the standard call for help. 

Thé robot's voice (bells and lights) 
can call the ship's officers for receipt of 
the automatic alarm signal; receipt of a 
false signal caused by combined static 
and interference; the loss of line volt- 
age; tube heater burn outs, and other 
important things calling for more aid 
than the robot itself can offer. 

The United States Senate and the 
President ratified the Convention of 
Safety of Life at Sea in June, 1936. It 
became applicable to American flag ships 
last November except as to the con- 
tinuous -wave requirement. Under the 
Convention's terms, a nation may grant 
its ships an exception from the continu- 
ous watch requirement for a period not 
exceeding one year from the effective 
date of the Convention. But the FCC 
has extended this exemption to August 
6, 1937. 

Radio Telephone on Ships 
New York, N. Y.- Telephone service be- 

tween ships at sea and the Bell system is 
to be provided jointly by the RCA and 
the A.T.&T. The Radiomarine Corp. plans 
to install the required equipment aboard 
American ships while the shore equipment 
is to be operated and built by the Bell 
system. The Radiomarine Corp. has con- 
tracted with the Matson Navigation Com- 
pany of San Francisco for the installation 
of telephone apparatus on their S.S. Lur- 
line, S.S. Malolo, S.S. Mariposa, and S.S. 
Monterey. These .vessels will be in com- 
munication with other vessels, the Ameri- 
can Mainland, the Hawaiian Islands, and 
Australia. 

New York, N. Y. -RCA Communications 
and The Mackay Radio and Telegraph Co. 
have filed with the F.C.C. a schedule which 
will drastically reduce the rates of domes- 
tic night letters. This new schedule, it is 
claimed, will permit the transmission of 
medium -length letters by radio telegraph at 
low rates. The reduction in rates is ap- 
proximately 25 to 50 percent. 
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FIGURE 1 

From a hobby to a business. And, by the way. nothing makes a more substantial 
Service Bench than a second -hand flat -top desk, with convenient storage for tools 

and parts. 

THE SERVICE BENCH 
Sloppy Service ... Service Shops ... Universal Test Panel ... Noise ... Servicing 
Vacuum Cleaners ... Service Sidelines ... Checking Tuning Condenser Shorts ... 
Service Kinks . Selling Sound ... SERVICING: Crosley ... Packard Bell . . . 

Conducted by Zeh Bouck, Service Editor 
AGAINST SLOPPY 

SERVICING 
Ï)URING the last four months your 

service editor has visited many ser- 
vice shops on-the east coast of the 

U. S. A. He has been royally welcomed 
from New York to Florida, and has seen 
many stimulatingly efficient layouts. And 
in those same shops he has seen some la- 
mentably sloppy servicing. Oscilloscopes to 
the right and oscillators to the left, the 
minor details omitted by many servicemen 
would make any efficient gas station at- 
tendant weep. We've seen chassis, with 
two hours justifiable labor charge, replaced 
in the cabinet as dusty as when it was 
removed -not to mention the inside of the 
dial glass, which could be cleaned only 
with the chassis on the bench! We've seen 
a serviceman making a final cabinet - 
mounted test on a receiver. He had the 
hands of the village blacksmith and so paid 
no attention to the fact that the controls 
were partially jammed. We've seen re- 
ceivers ready for return with the knobs 
sticking out various distances from the 
panel, as if they had been deliberately 
staggered. Not to mention finger prints 
enough to furnish exhibit A's for every 
murder since Cain killed Abel! 

We're not mentioning any names, but 
some of you lads may recognize yourself 
in the above. Take a tip from your favor- 
ite gas station -that gas station where, 
driving up for only five gallons, an atten- 
dant cleans your windshield and checks 
your water without being asked, and then 
.asks you if you'd like your oil and air 
checked. 

The cures to the above conditions are 
so obvious we need say little more. Tight- 
en all dial lights before returning the 
chassis to the cabinet. Remember, the cus- 

tomer should both see and hear the dif- 
ference in his receiver. It should glisten in- 
side and out. Let him feel the difference 
too -with velvet operating controls. Two 
rags should be in every service kit -one 
mildly saturated with a good furniture 
oil and the other clean and dry. Polish 
the cabinet thoroughly in the shop -and 
once again when located in the customer's 
home, to remove the final finger prints in- 
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curred during transportation, and for the 
psychological effect. 

THIS MONTH'S SERVICE 
SHOP 

Starting in as a hobby, R. S. Pemberton, 
of Pemberton's Radio Service (Wholesale 
and Retail), Shelby, Ohio, has built up a 
profitable radio trade, and the shop shown 
in the photograph of Figure 1. Describing 
the layout, Mr. Pemberton says -"The 
room is about 14 feet square, besides the al- 
cove photographed which just fits the Work 
Bench. The bench itself is an old fiat -top 
desk- mighty substantial -2 by 5 feet. The 
instruments include a 385 Supreme tester, 
a Radiart vibrator tester, a vacuum -tube 
voltmeter, 6E5 output indicator, a pocket 
Triplett tester, a Triplett 1200, a combina- 
tion Solar -Sprayberry -Tobe condenser 
tester which makes about all the tests 
of which I have ever heard, a portable 
tube tester (not shown) and all -wave 
signal generator, a turntable and pick -up, 
with an associated amplifier and a com- 
plete complement of power supplies. There 
is a 913 oscilloscope under construction at 
present. The walls are pretty well papered 
with tube and vibrator charts, so placed as 
to be readable from the Bench. The bound 
volumes above the bench contain back 
numbers of RADIO News. I picked up a 
Hock of second -hand filing cases which 
are distributed about the shop, giving me 
some 100 drawers for small tools and 
parts. I have a power drill and grinder 
which help a lot in heavy work." 

Mr. Pemberton sent us two pictures of 
his shop -one in which he himself is a 

prominent bit of decoration. However, 
we have published the one shown, despite 
the fact that Mr. Pemberton is reading 
RADIO NEWS in the other, because more of 
the equipment is to be seen. 

UNIVERSAL RADIO TEST 
PANEL 

Simplification of Service Bench design 
and construction has been considerably 
effected by United Motors in their "Univer- 
sal Radio Test Panel" which includes the 
major part of the equipment essential to 
any modern shop mounted in one im- 
pressive and handsome unit. The corn - 
plete set -up is shown in Figure 2. The 

(Turn to page 104) 

FIGURE 2 
A combination job that supplies most of the permanent equipment required in a 

modern service shop. 
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Practical Pointers 

Servicing 

MOVI 1H: 

SOUND 
By W. W. Waltz 

NEW problems confront the radio ser- 
viceman who contemplates the ex- 

pansion of his activities to include the 
servicing of motion picture sound equip- 
ment. Fundamentally, his knowledge of 
radio and audio circuits is the same as 
that required of the sound equipment 
technician; there the similarity ends. 
New ideas, not only of circuits and equip- 
ment, but also of the meaning of the 
word "service," must be absorbed. The 
creed of the theatres, the show must o 
on, will of necessity be adopted and hon- 
ored by the man who would succeed in 

this field. 

BEFORE any attempt can be made 
intelligently to service theatre 
equipment, its essential features 

must be understood. And, at this point 
the brutal truth must be told -no two 
installations are alike. Regardless of the 
fact that the installation engineer fol- 
lowed standardized blue -prints, and that 
the equipment itself was probably manu- 
factured with inter -changeability of parts 
in mind, it still remains that in the as- 
sembly and inter -connection of the 
components in the theatre as much in- 
dividuality exists as in "ham" radio. 
Consequently, each theatre presents a 
different problem to be studied. When, 
and how, to make this study is some- 
thing that must be left to the ingenuity 

of the serviceman. 
One cannot expect 
the theatre owner 
willingly to pro- 
vide the opportu- 
nity for this study. 
In such cases -and 
these will be re- 
mote indeed - 
where the service- 
man can sell a 
routine inspection 
service to the thea- 
tre, the difficulty 
solves itself. For 
the man who is 
called only in 
emergencies, t h e 
only safe rule is to 
become so familiar 
with t h e basic 
principles of the equipment that a brief, 
intelligent "once over" will show how 
and where that particular installation 
differs from others. Then follows the 
task of locating and clearing the trouble; 
work that must be done with one eye 
on the clock. There are no opportunities 
in theatre work to "take the thing to 
the shop." If the trouble is to be cleared, 
it must be done on the job, and in a 
matter of minutes. Intelligent work in 
cases such as these requires system -for 

87 

or Servicemen On 

A WESTERN ELECTRIC PROJECTOR 
.4 complicated looking device -and it is complicated. 
However, the sound serviceman is interested only in the 
electrical equipment. Mechanical the worry 

of the projectionist. 

PROJECTOR HEAD-- - - - - -- - - -- 

FILM._ ---------- 

GUIDE ROLLER.., 

APERTURE PLATE. 

LENS TUBE....- 
EXCITING LAMP-- - 

STRIPPER --------- 

FIG. 4 

Q% 
, 

_----- 
I_11 IIII ----,.'_.- . . - 

inr. SPROCKET 
t'-GUIDE ROLLER 

TENSION PAD 

-LIGHT GATE 

FILM PICK -UP 
AMPLIFIER 

PHOTO- ELECTRIC 
CELL 

LAMP SOCKET' LOWER 
MAGAZINE 

which reason the serviceman will have. 
mentally catalogued, a series of ques- 
tions to fire at the projectionists - 
"when did it start? "; "how did it 
sound ? "; "what did the meters do, kick 
down or up ? "; "are the batteries -if 
any- charged. or fresh ? ". 

This line of questioning -and the 
above questions are far from being com- 
prehensive enough for actual use -must 
be supplemented by a check of every 
reply, that is, in an emergency take no 
one's word as final. Check! 

Types of Troubles 
A recent investigation of the opinions 

of sound equipment maintenance men 
revealed that no two of them agreed on 
the point of "most common troubles." 
No decision could be arrived at as to 
whether mechanical or electrical troubles 
were in the majority. On that basis it 
will be best to assume a 50 -50 break 
and to discuss briefly the more common 
troubles of both kinds. 

Mechanism failures can be traced 
usually to the following: Improper lub- 
rication. over- loading. and normal wear. 
Generally, a mechanical failure means 
a replacement of the part. In this case 
the serviceman, unless he has a source 
of supply, should retire in favor of the 
projectionist. If the part is not im- 
mediately available it probably will 
mean finishing the show on one machine 
or closing down. If the replacement part 
is available. the projectionist is the man 
to do the job -for one reason, many 
state and city (Turn to Page 127) 
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R =.25 MEG. 
C = 2 MFD. PAPER 

TO VACUUM TUBE 
VOLTMETER 

C 

TO PLATE 
PRONG 

5 MEG. 

5 MEG. 

TO VACUUM 
TUBE 

VOLTMETER 

TO RECEIVER CHASSIS 

FIGURE 5 FIGURE 6 FIGURE 7 

How to Build and Use a 

V. T. VOLTMETER 
Undoubtedly a much larger number of servicemen, technicians and experi- 
menters would employ the vacuum tube voltmeter in their work if its wide 
utility and specific applications were better understood. The technique to be 
followed in locating and correcting trouble in many representative cases is 
explained in this article. Constructional details of the v.t. voltmeter were given, 
with complete operating data, in a comprehensive article printed last month. 

INsuperheterodyne receivers it is es- 
sential that the r.f. input from the 
oscillator be less than the bias of the 

first detector. If it is equal or greater, 
grid current will flow in the first detector 
grid circuit and trouble will be expe- 
rienced with broad tuning, cross modu- 
lation and "birdies." On the other 
hand, if the oscillator output is inade- 
quate, the receiver will lack sensitivity 
and have excessive hiss. (The above 
applies particularly to mixers not of the 
pentagrid type. For 6A7 tubes, unifor- 
mity, rather than amplitude, of oscil- 
lation is the primary consideration. For 
the 6L7, the oscillator voltage applied 
should be 12 volts or more. Again, wide va- 
riations in oscillator voltage over the tun- 
ing range are undesirable. -Ed. Note.) 

The solution of some cases of non- 
uniform sensitivity over the band can 
be traced to variable oscillator output. 

This v.t. voltmeter will accurately 
measure the bias of the tube and the 
oscillator output so that the conditions 
mentioned above can be speedily lo- 
cated and corrected. 

Aligning Receivers Having 
A.V.C. 

There are a number of ways of aligning 
a receiver using a.v.c. The usual method 
is to employ a modulated oscillator and 
output meter, the output of the modulated 
oscillator being sufficiently attenuated to 

.prevent the a.v.c. from acting. With 
many receivers. there is no delay in the 
a.v.c. action, so that this circuit becomes 
operative whenever a modulated signal 
of sufficient intensity to give an audible 

By R. M. Ellis 
(Part Two) 

output is fed into the receiver. When- 
ever this condition occurs, a false im- 
pression of broadness in the individual 
trimmer will be noted, since when an 
individual circuit is slightly detuned, the 
a.v.c. action will hold up the output. To 
align a receiver with the v.t. voltmeter. 
feed an unmodulated signal into the re- 
ceiver with sufficient intensity to develop 
a small amount of a.v.c. action. Con- 
nect the v.t. voltmeter to the receiver 
chassis and to the a.v.c. lead connection 
to the grid returns. With this connec- 
tion, the v.t. voltmeter will read the 
actual a.v.c. voltage. When a trimmer 
is now adjusted, a very sharp resonance 
point will be indicated by the sudden 
increase in a.v.c. voltage. 

Balancing Phase -Inverter 
Circuits 

In the old days when every push -pull 
stage had an input transformer, a 
simple resistance test on this trans- 
former usually indicated whether or not 
this unit was functioning satisfactorily. 
The modern trend is to employ some 
form of resistance- coupled phase inver- 
sion, since this form of coupling pre- 
sents a number of important advantages, 
such as freedom from hum, extended 
frequency response and economy. But, 
unfortunately for the serviceman, parts 
which may vary are substituted for the 
transformer. Proper values of resis- 
tances are essential if the full quality 
of tone and power output of the receiver 
are to be realized, and in some designs 
the tube characteristics are important. 

In any case, the signal voltage deliv- 

ered to the individual output tubes must 
be equal. This audio- frequency voltage 
is difficult to read with an ordinary volt- 
meter, not only because of the inaccu- 
racy of the voltmeter at the reference 
frequency employed, but also because of 
the loading effect of the usual a.c. volt- 
meter on the circuit. The v.t. voltmeter 
adds no appreciable load to the circuit 
at any audio frequency and grid voltage 
can be read with close accuracy. By 
juggling inverter resistor values and 
measuring with the v.t. voltmeter, the 
serviceman will have no difficulty in ad- 
justing a push -pull stage for correct 
balance. 

Measuring Surge Voltages 
When installing filter condensers, it is 

desirable to know the maximum surge 
voltage, since it is necessary for the filter 
condensers to withstand this momentary 
surge potential each time the set is 
turned on. The maximum surge voltage 
is frequently much higher than would 
be expected from the working voltage, 
owing to poor regulation in the power 
transformer, or to the action of line volt- 
age regulating resistors. To check this 
surge with the v.t. voltmeter, simply re- 
move the rectifier tube from its socket 
and measure the voltage between the 
chassis and one plate prong of the recti- 
fier tube socket. The voltage indicated 
will be the highest that can be developed 
in the normal operation of the receiver. 
If the maximum range of the instrument, 
500 volts, is not adequate to measure 
the voltage encountered in the applica- 
tion, the range can (Turn to page 111) 
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THE COMPLETED AMPLIFIER CHASSIS 
Illustrating the ship -shape layout for the new direct - 
current, push -pull amplifier. Note Nie small `lamp -fuse" 
at the front of the chassis which gives ample protection. 

IN the May issue of RADIO News. a 
single- ended, direct -coupled amplifier 

was described employing a 2A3 as output 
tube. Present -day requirements often call 
for more power and in such cases the use 
of a push -pull amplifier is more desirable 

than a larger single tube. 

IF the advantages of direct coupling 
are to be retained it is necessary to 
employ some form of direct coupling 

to the second output tube. One possible 
solution to this problem is the use of 
two single -ended amplifiers connected 
back to back. Such an arrangement re- 
quires a push -pull detector when a tuner 
is employed while a transformer with 
center tapped secondary must be used 
with a phonograph. It is preferable to 
eliminate the input transformer with 
direct coupled amplifiers, since they are 
especially sensitive to hum due to their 
excellent low- frequency response. If it 
is necessary to use an input transformer 
the secondary must be of low impedance 
and carefully placed for minimum hum 
pickup. 

The circuit for the push -pull direct 
coupled amplifier is shown in Figure 1. 

A portion of the output of the first 

CI Practical, Push-Pull 

D. C. 
Amplifier 

That is excellent 
By Gerard J. Kelley 

output tube, Tube 
A, is applied to the 
second output, Tube 
B. Besides employ- 
ing a potentiometer 
so as to make the 
output of tube B 

equal to that of tube A, care must be 
taken to obtain the right grid bias at the 
same time. All these requirements are met 
by the use of two carbon resistors, R7 
and R8, which apply % of the output of 
tube A to the grid of tube B. This 
places the grid of tube B at approxi- 
mately the same potential as the grid of 
tube A. Then the filament of tube B 
must also be "up in the air." It might 
at first glance seem that a common bias 
resistor can be used for both tubes but 
this is not practical. 

Maintaining "Balance" 
The automatic compensation circuit, 

which maintains the balance between 
the two tubes requires separate bias 
resistors. Without this form of com- 
pensation the plate current of the two 
output tubes will be unstable; one tube 
will be completely blocked while the 
other carries all the plate current. 

Since The two tubes have individual 
bias resistors, these two resistors will be 
in series with the load unless there is a 
low impedance a.c. path between the 
two cathodes, hence the need for con- 
denser C3. 

89 

As in the single -ended amplifier. the 
compensating circuit consists of an ar- 
rangement whereby the screen voltage 
on the input tube is controlled by the 
plate current in tube A. When plate 
current increases in tube A, the screen 
voltage rises, makes the plate voltage 
of the input tube increase and drops the 
bias on tube A, thus compensating for 
the change. This circuit is slow acting 
and does not interfere with the signal. 

Bringing Up "Highs" 
The high frequencies may be brought 

up somewhat by the addition of the 
padder condenser C9 of 150 mfd. max- 
imum. This is connected between the 
plate of tube B and the grid of tube A, 
causing regeneration at the higher fre- 
quencies. The condenser is set at about 
40 mfd. but the adjustment will vary 
with layout and wiring. When making 
the adjustment, the effect on the response 
characteristic should be observed. Con- 
structors who have no facility for 
measurements can proceed by first in- 
creasing C9 until the amplifier oscillates. 
then decrease until the oscillation stops 
and then further decrease the capacity 
by half a turn more for safety. 

Volume Control 
The diagram does not show a volume 

control since the writer controls his vol- 
urne in the input device. However, the 
resistor R1 can be replaced by a 250,000 
ohm potentiometer. 

Construction 
The transformer should have three 

different filament windings, all of them 
center tapped. (Turn to page 128) 

UNDER THE CHASSIS 
The neat and simple wiring for the 
amplifier is shown in this bottom view 
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Using 

Antenna 
RELAYS 

VERY amateur knows good reception 
is essential to the successful opera- 

tion of a station. But too frequently a 
great deal of time and effort, as well as 
money. are expended on providing a good 
transmitting antenna, but any old short 
piece of wire strung in the attic or around 
the picture moulding is used for a receiv- 
ing aerial. Why not use the transmit- 
ting antenna for reception as well as 
transmitting? It is idle, when the trans- 
mitter is not in use and, for reception, 
will give far better results than a "piece 
of wire." The performance will soon 
more than compensate for the cost of 

installing the switching apparatus. 

T HE writer recently made a series of 
tests using both 20- and 75 -meter 
antennas for reception as well as 

transmission, as against a 30 -foot antenna 
strung in the attic. The difference was 
amazing. By switching over from one to 
the other, a given signal increased from 
one to three "Rs" (as measured on an "R" 
meter in a receiver). Furthermore signals 
not audible with the "piece of wire" were 
picked up with sufficient strength for a 
"QSA4" report. 

Tests also were conducted at several 
other stations, and the same results ob- 
tained. At one station which operates 
almost exclusively on 10 meters and where 
an elaborate array was employed, the array 
antenna far out -performed all other types 
of aerials used. Furthermore, the advantage 
of using a directional or semi- directional 

LEADS TO 
TRRA NSMIT TER 

ANTENNA 

TwISTEO 
PAIR 

COUPLING 
TRANSFORM 

TO 
RECUR 

D.P. QT. SWITCH 
SWITCH CHANGE -OVER ARRANGEMENT 

The 
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"HAM" 
Shack 

Conducted by 

Everett M. Walker 
Editor for Amateur Activities 

RADIO F3LG 
Charles Guilbert, 
F3LG of Deauville, 
France, sends cordial 
greetings to RADIO 

News readers. 

antenna for reception as well as transmis- 
sion is obvious. Such an antenna will be 
just as directional for reception as well as 
transmission. Signals in an unwanted di- 
rection will not be received with anything 
like the volume they would be if the array 
was pointed toward them, with the conse- 
quent result of less interference and more 
satisfactory "QSOs." 

This feature alone in cases where a 
directional antenna is available is a strong 
argument for using the same antenna for 
both transmission and reception. But there 
are still other advantages. First, it is 
necessary to have only one antenna strung 
up in the back yard and other wires 
(aerials) which might have some effect on 
the radiation pattern of the radiator will 
be eliminated. Second, a good transmitting 
antenna usually is fed by a good feeder 
system, and the radiator itself is located as 
far away as possible from surrounding 
objects. This naturally will eliminate a lot 
of man -made interference such as oil 
burners and other electrical appliances, thus 
resulting in a better signal -to -noise ratio. 

Tests with Doublets 
The tests on 20 and 75 meters were made 

with half -wave, doublet antennas using 
twisted pair (EO -1) feeder lines. The 
receiver was a standard make super- 
heterodyne, equipped with a sensitive "R" 
meter. On 75 meters the signals of a 
Cuban amateur (COSYB) were picked up. 
He was operating on approximately 3996 
kilocycles. There were several strong sig- 
nals on adjacent channels. Using the "piece 
of wire" aerial, the voice of this station 
was audible but not understandable. His 
signal pushed the "R" meter to R2. The 
75 -meter doublet was switched in. The 
signal ratio to the interference was in- 
creased tremendously and the signal became 
readily understandable. The "R" meter 
swung to R6. 

This same test was repeated on about 
50 stations and the results were equally 
gratifying in practically all cases. Only in 
a very few instances was the interference 

TWISTED 
PAIR 

.0001 MFD. 

200 MMFD, 

A 
RECEIVER 

'+O 

SCHEMATIC OF COUPLING UNIT FOR A. 
RECEIVER HAVING ONLY Ä ANOG'POSTS. 
A COMMERCIAL COUPLING TRANSFORMER 
ALSO MAY BE USED. THOSE WITH STATIC 
SHIELDS ARE BEST. 

problem increased by the use of the larger 
antenna and in each of these cases the 
interference came from local stations with 
strong ground waves. But, by -in -large 
reception was much improved from the 
standpoint of readability, audibility, inter- 
ference and signal -to -noise ratio. 

Virtually the same results were obtained 
when the tests were repeated on 20 meters. 
Furthermore, on 20 meters the "piece of 
wire" aerial and the "transmitting" antenna 
were at right angles. This often is the 
case. It was found that stations that could 
be worked could not be heard on the "piece 
of wire" but came through with good signal 
strength on the transmitting antenna. A 
typical case was that of a station in Hono- 
lulu (K6MVV). This station was barely 
an RS with the "wire" aerial and drove the 
"R" meter beyond the R9 point when the 
transmitting antenna was switched in. 

5 -Meter Tests 
Similar tests also were conducted on 5 

meters. On this band some amateurs still 
like to operate "duplex" and therefore the 
use of the same antenna for both transmit- 
ting and receiving may not be desirable. 
But, on the other hand, a 5 -meter antenna 
for transmitting usually is a simple affair 
and it is not difficult to put up a duplicate 
one for reception and then enjoy duplex 
operation. Also on 5 meters a large number 
of stations are using directive arrays, and, 
like on 20 and 10 meters, are using simple 
antennas for reception. But on 5 meters 
the advantages of using the directive 
antenna, for reception to dodge interference, 
are even greater than on the other bands, 

(Turn to page 122) 

FAMOUS SWISS AMATEUR 
Herr Lips of Zurich, Switzerland, 
First Prize winner in a European 
competition, is well-known to Ameri- 
can "Hams" for his early work on 
trans -ocean communication on ten 
meters. His call letters, shown in 
photo, are known the world over. 
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A Department 
for the amateur 

operator to help 
him keep up -to -date 

Wins Amateur Award 
TO Walter Stiles, Jr., radio anfateur 

of Coudersport, Pa., whose call is 
WSDPY, goes the distinction of being 

the winner of the William S. Paley Amateur 
Radio Award, donated by the president of 
the Columbia Broadcasting System. The 
award to Stiles was based on his brave 
performance during the March, 1936, flood 
emergency when he supplied the sole direct 
means of communication for 130 hours for 
the 4,000 isolated citizens of Renovo, Pa., 
and transmitted more than 1,000 messages 
on behalf of official agencies operating in 
the flooded Allegheny River area. 

The Presentation 
Mr. Stiles received his award in a fitting 

atmosphere of distinction. The presenta- 
tion was made at a luncheon at the Wal- 
dorf- Astoria Hotel, New York, the cere- 
monies being broadcast over the nationwide 
CBS network. He received tributes from 
Anning S. Prall, chairman of the Federal 
Communications Commission, Mr. Paley 
and numerous amateurs who sent their 
congratulations direct into the hotel via 
an amateur station erected right in the 
dining room. 

The Awards Board which selected Stiles 
as the 1936 winner of the handsome trophy 
designed by Alexander Calder, interna- 
tionally known sculptor, included: Rear 
Admiral Cary T. Grayson, chairman of 
the American Red Cross, C. P. Edwards, 
director of radio for the Canadian De- 
partment of Marine, Dr. J. H. Dellinger, 
chief of the radio section of the United 
States Bureau of Standards; Professor A. 
E. Kennelly, professor emeritus of electrical 
engineering at Harvard University, and 
Mr. Prall. 

The American Radio Relay League was 
(Turn to page 123) 

TWO WELL -KNOWN AMATEURS 
Walter Stiles, Jr., WSDPY, won the 
amateur radio award for his flood 
emergency work. Lower right: An- 
other RADIO NEWS render and follower, 
A. S Mather, I'K2JZ of New South 
Wales, Australia, in his radio shack. 
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Ship -Shape 

"CAR" 
Transmitter 

by Robert Ames 

T HE advantage of remote control for 
portable mobile work is graphically 
illustrated in the accompanying two 

photographs of the latest Harvey model 
UHX -10 low -power mobile transmitter. 
Figure 1 shows the operator working phone 
through the remote control mounted on the 
dashboard of his car. If desired, the control 
can be fastened to the steering post or 
some other convenient point. The control 
is connected by cable to the transmitter, 
conveniently installed out of the way in the 
trunk compartment of the car. 

An inspection of Figure 2 will show that 
the transmitter is mounted on shock -proof 
rubber mounts so as to eliminate vibration 
and retain transmission stability. The 
transmitter is powered from a dynamotor 
operated from a 6 -volt battery. The dyna- 
motor is shown to the left of the trans- 
mitter and to the right is the special tun- 
ing -meter panel- board. Once the correct 
positions are found the tuning controls are 
locked in position. 

Amateurs will show more than passing 
interest in this new transmitter. They will 
be quick to realize and appreciate the fact 
that this unit must have involved con- 
siderable detail work in design and in- 
stallation problems. The transmitter is 
of course not confined to "Ham" use, it 
is an all- purpose unit with many possible 
applications for commercial and experi- 
mental services. 

The transmitter is equipped for c.w., 
modulated c.w. and phone types of emis- 
sion, which can be selected by a 3- position, 
4 -gang switch. By means of plug -in coils 
it has an unusually wide frequency cover- 
age from 1500 to 60,000 kilocycles. 

The oscillator employs the type 6L6 
tube which may be run either pentode - 
connected, for operating straight through 
on the crystal frequency, Tri -Tet connected, 
for frequency multiplying as high as the 
4th harmonic of the crystal, and electron - 
coupled control when crystal control is 
not desired. Operation in the 5 -meter range 
is limited to this latter form of control. 

The output of the oscillator drives a 
second 6L6 as power amplifier. This lat- 
ter tube always runs as a straight ampli- 
fier. For 100 per cent modulation, a 6N7 
furnishes 10 watts of audio power to the 
plate and screen of the power amplifier. 
A second 6N7 acts as a Class -B driver 
and the microphone input is fed directly to 
the grid of this tube. 

The cathode circuit of the final amplifier 
tube is keyed for straight c.w. and the 
cathode circuit of the audio driver tube for 
modulated c.w., this latter method inter- 
rupts the tone modulation of the carrier. 

Each final amplifier plate -coil carries its 
own antenna pick -up coil correct for the 
frequency it covers. An antenna condenser 
is connected in parallel with this coil for 
tuning any moderately high- impedance an- 
tenna or feeder circuit. For feeding quar- 
ter -wave antennas or low- impedance feed- 
ers, the condenser may easily be changed 
to a series connection. 

Additional specifications show: power in- 
put 20 watts throughout the frequency 
range of the transmitter, power output 12 
watts on 1500 kc., 7 watts on 60,000 kc. 
The dimensions of the transmitter are 12 
by 6' /a by 7 inches. 
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FOR the ham now running a half 
kw. or so input the increase to a 
full kw. may only mean the pur- 

chase and installation of a new plate 
transformer, a bigger bottle or two in the 
final and a few other odds and ends. To 
the ham with an input of only a hundred 
watts or so, however, the jump to one 
kw. input involves not only an expendi- 
ture running into a good many hundreds 
of dollars but a long and arduous re- 
building program. 

Starting from Scratch 
For those amateurs who can afford 

the increase to a full kilowatt of 
transmitter power, and who prefer to 
do the work themselves, the methods 
of accomplishing this result are as varied 
as the individual equipment now owned 
by these amateurs, as well as their 
personal preferences in regard to cir- 
cuits, construction and appearance of 
the finished transmitter. A chap with a 
breadboard layout and plenty of room 
for expansion can most easily and 
quickly have his kilowatt in operating 
condition. A ham with a present trans- 
mitter of frame or rack construction. 
and plenty of room for expansion, can 
also accomplish his desired result with 
the construction of an additional unit 
containing a high -power final stage. 
kilowatt power supply and also appro- 
priate modulator with its necessary 
power supply. 

The best method of building a 1 -kw 
transmitter, however, is to forget the 
present transmitter and the parts it 
contains and start from scratch with the 
design of a completely new job. For 
those amateurs with this idea in mind. 
as well as the oh -so- necessary cash in 
hand, this transmitter has been designed. 
Not only that. but it has been made as 
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Design and Construction 

X'tal-Control 

10 -2U 
(Power: Up 

A one kilowatt phone transmitter! 
does this phrase conjure in the minds 
emotions do these thoughts arouse? 
amateur depends, chiefly, on the size 
as well as his financial status in 
might be considering in the 

By Willard Bohlen, Chester 

compact as possible so that the builder 
can place it in even the smallest of 
shacks or the corner or some room 
dedicated to more important (to them) 
purposes in, life by other members of 
the household who are still sane enough 
to realize that a new car is a much more 
sensible investment than a new trans- 
mitter. 

The design and construction of a new 
and complete 1- kilowatt transmitter, 
especially if it is to be a phone job, is 
a complex and long drawn -out process. 
There is nothing very difficult about any 
particular phase of this process that 
cannot be successfully handled by the 
amateur with a record of one or more 

(Part 

medium -powered transmitters behind 
him. It is, rather, the coordination of 
all these varied phases of design and 
construction that constitute the major 
difficulty besetting the ambitious ham. 
There is more to the design of such a 
transmitter than merely the necessary 
number of r.f. and a.f. stages and their 
appropriate power supplies. The r.f. 
stages must be properly coupled together 
with leads that are short, but not so 
short that the stages crowd each other 
to the extent that undesirable interaction 
takes place. The a.f. circuits must, in 
addition to these precautions, be well 
separated and shielded from the r.f. 
circuits to prevent unwanted coupling 

FIG. 1 
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Data on a Qnfodern 

Transmitter 
METER 
to 1 Kw.) 
What thoughts and mental visions 
of the "Ham" fraternity? What 
The effect of this phrase on the 
and power of his present transmitter, 
regard to power increases that he 
not too very distant future 

Watzel and L. M. Cockaday 

One) 

and resulting disastrous feedback. 
The power supplies of this transmitter - 

to-be require more than a bunch of 
switches to turn them "on or off." All 
control of the transmitter must be 
centered in a single, easy -working switch, 
located right at the operating position, 
even though the transmitter power is 
somewhat remotely located from this 
position. Not only that, the control of 
the 110 volt a.c. circuits of a transmitter 
of this power must be handled through 
a group of relays of adequate current - 
handling capacity. The keying of the 
r.f. stages for c.w. operation must also 
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Front -THE MODULATOR -Rear 

be handled remotely by means of a 
keying relay. In addition, other relays 
of protective design, such as over -load 
and under -load types, must be tied into 
the complete relay system. In this 
compact- kilowatt transmitter, for in- 
stance, a total of nine relays (of four 
different types) are utilized for this 
purpose. When the final r.f. stage of 
a high -power transmitter arcs over, or 
breaks down from some other cause, 
the resulting fireworks puts a Fourth -of- 
July display to shame; not to mention 
the damage to equipment that will 
probably result. Over -load relays take 

IN OPERATION 
The new transmit- 
ter is now in op- 
eration at W2JCY, 
North Pelham, 
N. Y., on 10 -meter 
phone. In the first 
18 hours all dis- 
tricts in the United 
States had been 
contacted on this 
band with RS to R9 
plus average re- 
ports. Also, con- 
tacts were made 
with lower South 
America, Hawaii, 
Mexico, San Do- 
mingo and the Ca- 
nal Zone. This was 
accomplished in 
spite of the fact 
that the 10 -meter 
band was consid- 
ered "closed." The 
photo above shows 
the editor making 
final adjustments 

on the rig. 

care of this, shutting all plate power off 
instantly ! Another type of protective 
relay is the under -load relay. One should 
always be used on a high -power phone 
transmitter to shut the modulator plate 
supply off when the final r.f. amplifier 
does not present a heavy enough load 
on the modulator; a condition that may 
result, for instance, with failure of 
excitation to the final. An unloaded 
modulator produces damagingly high 
peak voltages. 

Efficient Mechanical Design 
The electrical design of a transmitter 

is only half the job. The mechanical 
design of a high -power transmitter is a 
considerable problem owing to the 
greater number of components neces- 
sary, larger physical size of these 
components and the necessity for an 
adequate system of relays and controls. 
When all these various parts are to be 
contained in a compact cabinet or two 
the problem is greatly intensified for the 
amateur who has never built a really 
large transmitter before. It is actually 
necessary to have all the parts on hand 
and to arrange them in various units 
before any idea may be had of the 
physical size and layout of the com- 
pleted transmitter. 

Another headache in the design of 
such a transmitter comes in choosing 
the actual transformers, tubes, cabinets 
and other items of the large variety of 
components necessary for construction 
of the transmitter. It requires the 
poring -over of several dozen different 
catalogs to even get a good idea of the 
choices to be made. In order to save 
the constructor as much time and brain- 
work as possible we have designed and 
built the RADIO NEWS "Compact Kilo- 
watt" transmitter. (Turn to page 114) 
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The 

1.21DIO 
WORKSHOP 

Items of interest for beginners, ex- 
perimenters and radio constructors. 

Conducted by William C. Dorf 
Rewinding Old Transformers 

for 6 -Volt Tubes 
Present day radio apparatus more and 

more favors the use of 6.3 volt tubes and 
many amateurs and experimenters find 
themselves with surplus filament and power 
transformers useful only with the 2.5 volt 
tubes. These transformers can be easily 
revamped for use with 6.3 volt tubes. Here 
is how I rewind one of these units; first 
I take the transformer laminations apart, 
then I take the insulation off the coil 
uncovering the filament windings, they are 
usually the top windings. Knowing the 
voltage of one of these filament secon- 
daries, then counting the turns on this 
same winding, you can find the turns - 
per -volt relation by dividing the turns by 
the voltage. Now then all you must do to 
find the turns for the 6.3 volt winding is 
to multiply the turns per volt value by 
6.3. Since the 2.5 volt tubes require from 
three-to six times as much current as the 
6.3 volt tube, you can readily see that 
you can easily put the extra turns in the 
same winding space because the wire can 
be much smaller. 

If you are going to draw a total fila- 
ment current of 1 to 1'% amperes use 
No. 18 wire; for 2 to 2% amperes use No. 
16 wire, and for 4 amperes use No. 14 
B and S wire. Another suggestion: One 
could take all the secondaries off one of 
these power transformen and rewind 
enough secondaries to make a universal 
filament power supply for use in a tube 
checker. 

MATTHEW MASTERS, 
North Tonawanda, N. Y. 

Double Photo -Electric ReCorder 
This is the new General Electric double 

photo- electric instrument designed to record 
simultaneously on one chart, two electrical 
quantities as low as one microampere, full 
scale, and representing a power con- 
sumption of but one billionth part of a 

watt from the measured circuit. The double 
photo -electric recorder can be applied 
wherever simultaneous readings are desired. 
In some cases this immediately cuts testing 
time in half and in others it aids materially 
in discovering unusual relations between 
two variable electrical quantities. 

The device can be applied in tempera- 
ture recording, for the recording of high - 
resistance voltmeter -ammeter measurements, 
illumination measurements, and others, re- 
quiring galvanometers or other types of 
measuring elements. 

Combination Power Supply 
and Audio Amplifier 

This piece of equipment should be use- 
ful in any experimenter's workshop. It 
may be used with small r.f. tuners, for 

testing and other similar purposes. This 
combination unit is mad possible by the 
dual purpose 12A7 tube operating as a 
rectifier and a screen -grid amplifier. The 
speaker is connected to the terminals 
marked "output ". 

BARNETT MITCHELL, 
Selma, Ala. 

Tube Mounting Kink 
Here is a neat socket arrangement for 

amateur power transmitting tubes, easily 

made from parts generally available in 
every experimenter's junk box. With this 
arrangement the tube is held securely and 
low -contact resistance is made possible by 
the sure -grip connections to the prongs. 

Use a square piece of bakelite or other 
composition for the base. This is drilled 
to accommodate the tube prongs, the sup- 
porting bolt and the mounting screws for 
the clamp, as illustrated. The clamping ring 
is the type furnished with the upright 
mounted, wet electrolytic type condensers. 

RADIO NEWS FOR AUGUST, 1937 

Tubular variable resistor taps are used for 
connection to each prong. 

EDITOR'S NOTE: It is suggested that a 
single large cut -out be made in the bakelite 
base instead of drilling holes for the indi- 
vidual prongs. This will reduce the drilling 
operations and provide more perfect insula- 
tion. 

HOWARD ECEER, 
St. Paul, Minn. 

Good Tools for Good Work 
A well equipped radio experimenter's 

work bench is provided with an assortment 
of different size screw drivers, both plain 
and ratchet, well constructed hand drills. 
a good swivel type vise, and other well 
made tools that are both labor saving and 
necessary to good work. The North Bros. 
Mfg. Co., makers of the well known 
"Yankee" tools, are specialists in tools of 
this type. They make small powerful hand 
drills, especially suitable for radio work, 
ratchet screw drivers, bench drills, vises of 
many types and sizes and other special 
tools. - 

A Combination 2 and 6 -Volt 
Battery 

The owners of 2 -volt storage battery 
receivers frequently have trouble in getting 
a low- voltage battery charged due to the 
fact that most charging sources are of the 
6 -volt type. The diagram below shows a 
method for utilizing a standard 6 -volt 
automobile or radio battery and charging 
it in the standard manner, that is, from 
a regular 6 -volt charger and then changing 
it back to a 2 -volt supply with the three 
cells connected in parallel and providing 
three times the ampere-hour capacity of 
the original unit. The connecting lead 
strips can be cut off with a hacksaw or a 
metal- cutting handsaw. The new con- 
nectors are window lead -in insulated copper 

STOWS 

MILL MOLL fd 
N EACH AATG 
IMERTA 
Taw4BOMO! K -. 
NG X8T 

CUT 
WfiTVE 

01.0 WO CU,h 
xEC11H4 BTRrOrrBORr 

strips, 3/4 inch wide. The binding posts 
are of the self- tapping variety. 

H. D. HOOTON, 
Beech Hill, W. Va. 

Car Aerial Made From on Old 
Music Stand 

The trend of aerials for motor radio seems 
to be for the upright type, generally consist- 
ing of a telescopic rod insulated and mounted 
on the bumper rod. This little kink shows 
how to make a motor car antenna of this 
type from the metal upright support of an 
old music stand. It can be adjusted to itq 

,' WOODEN 
ii TOOL 

HANDLE 1 
BRACKET 

-u 
BOLT 
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Cash for Kinks 

EVERY experimenter, from time 
to time, works out some sim- 

ple idea or kink that could be 
profitably passed along to his fel- 
low experimenters through the 
"Radio Workshop". a department 
which caters especially to the ex- 
change of such ideas. Send your 
ideas to the Workshop Editor, and 
rhenever possible include a simple 
hut clear drawing or a photograph. 
All ideas published 'Till he paid 

for at regular space rates. 

ull length easily and quickly, and in tests 
has proven very satisfactory. 

The drawing shows that a long wooden 
tool handle is the insulated sleeve between 
the antenna rod and iron bracket. Do not 
drill the holes in this handle over -size; they 
should be a snug fit to prevent undue vi- 
bration. The iron bracket of the stand 
fastens to the car bumper by means of a 

U -bolt, as shown. 

Special Pick -up for Heartbeats 
The new non -acoustic, piezo -electric 

(rrc -tat) "Stethophone," announced by 

Shure Brothers is a special pick -up device 
designed to be used in conjunction with a 

suitable high -gain amplifier for reproduc- 
ing and recording heartbeats and chest 
sounds. The manufacturer advises that 
extremely faint sounds difficult or impos- 
sible to detect with the ordinary stetho- 
scope can be heard clearly with the Stetho- 
phone. An outstanding feature of this new 
model is the anti - feedback design which 
permits the device to be used near loud 
speakers without the usual acoustic feed- 
back. 

Mounting Volume Controls 
Here is a little kink for experimenters 

who are always building experimental 
bread -board setups. It is an improvised 
mounting for volume controls, made from 
an ordinary shade -roller bracket. The type 
I use, about 3 inches high by 1% inches 
wide, is the kind generally employed with 
large office shades. The smaller shade - 
bracket used in the home will do the trick, 
with the exception that they are not as 
high and therefore will only take the small - 
size controls. It is only necessary to drill 
out the center hole of the bracket to an 
oversize one -quarter inch. then the shaft 
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Homemade Bridge Analyzer 
This item concerns a handy testing and 

measuring device, useful to the experimen- 
ter as well as the serviceman. It is easily 
constructed and its operation is extremely 
simple. It can be employed for checking 
condensers, for finding the value of fixed 
resistors, volume control, etc., for reactance 
measurements and other applications. 

The operation of the instrument is based 
on the Wheatstone bridge balance princi- 
ple, using a rectifier and sensitive meter. 
Ten volts a.c. is applied to the bridge cir- 
cuit, and a balance is obtained by a con- 
tinuous and uniformly variable A -B ratio 
as shown on the sketch. For this purpose 
a 2000 -ohm wire -wound rheostat is used. 
To the rheostat knob a pointer is attached 
which indicates on a scale the A -B ratio 
multiplier. This ratio scale is marked in 
by connecting various known values in the 
X arm of the bridge (at terminals marked 
X on the sketch) and balancing the bridge 
by turning the rheostat until the galvan- 
ometer shows zero deflection. Once the 

scale is marked any unknown value of 
capacity or resistance can be read quite 
accurately by connecting at X, setting 
tap switch for lowest reading on the meter 
and finally balancing the meter to zero by 
adjusting the rheostat. The value of X 
then is the product of the scale reading 
and the standard used. Unusual values 
may be obtained by connecting a special 
standard at the terminals provided and 
using in the same way, setting tap switch 
in Position 10. Choke coil or transformer 
impedance may readily be compared in the 
same way. 

A d.c. condenser test is provided with 
the usual neon lamp and rectifier. This is 
so familiar that it does not need an expla- 
nation. This instrument can be used as 
an output meter, as a continuity tester for 
locating defective parts, etc. A tuning eye, 
type 6G5 or headphones could be used 
instead of the meter for the balance indi- 
cator. In this case a one -stage amplifier 
would be necessary and connected at the 
points in drawing "C ". 

JOHN R. WEEKS, 
Mansfield, Ohio. 

of the control is slipped through this hole 
and fastened by its lock nut. 

W. CHALMERS, 
Peoria, Ill. 

New Job For the 6H6 Tube 
Recently while working with several 6H6 

type tubes in a laboratory setup where the 
metal shell of the tube was floating, that is 

Is K 

SHELL 
1 E 

not grounded, it was noticed that there 
was current flow to the shell. Of course in 
a standard application of this type tube 
the shield is grounded and this effect 
would not occur. 

The above conditions suggested that the 
tube might be used as a triode by tying 
the diodes together, also the cathodes and 
applying a potential to the shell. This was 
tried and it was found that, with 250 
volts applied between the cathode and 
the shell the current measured was 1 milli- 
ampere. The amplification factor was from 
4 to 7 with a plate resistance of .1 to 1 

megohm. I thought this was quite a novel 
connection arrangement for this tiny tube 

and I am passing it on to my fellow ex- 
perimenters for other applications that they 
may improvise for it. 

Using the tube in this way it was found 
that it would oscillate at either radio cr 
audio frequencies, depending upon the con- 
stants of the LC circuit employed. The 
circuit is shown herewith. 

GERARD KELLEY, 
New York N. Y. 

Dielectric Measuring Instrument 
The unusual looking instruments shown 

below are the new Boonton "Q" meter and 
dielectric testing unit. The two instru- 
ments combined can be used for measuring 
the highest grade dielectrics, even up to 
quartz, with precise accuracy. The dielectric 
testing unit greatly extends the usefulness 
of the "Q" meter multiplying the scale 
reading four times. 
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PRETTY YOUNG FOR DX'ING 
Listening Post Observer Robert Mu- 
guet of Meudon, France, sends in a 
picture of his 9- months -old YL who 
seems to be enjoying whatever she 

hears. 

THE fifty -third installment of the 
DX Corner for Short Waves contains 

the World Short -Wave Time -Table for 
24 -hour use all over the world and Offi- 
cial Observers' reports of stations heard 
this month. Consult these two items 
regularly and make your allwave set pay 

big dividends! 

Credit Where It Is Due 
We wish to commend the following 

Listening Post Observers for their out- 
standing reports this month: Alfred, 
Bittner, de Ruadhal, Hartzell, Jaime, 
McCartin, Partner, Ralat and Smith. Again 
we are glad to acknowledge new credit to 
these new names on the extra credit list. 
We are also able to welcome as a new 
Citizen of the United States, Warner 
Howard, although he has always been an 
excellent and experienced Listening Post 
Observer. We are also glad to know that 
H. S. Bradley, 66 Main Street, Hamilton, 
N. Y., is to handle all QSP'ing of cards 
for short -wave listeners in the U. S. A. 
Listeners should furnish him with a self - 
addressed stamped envelope, size eight, for 
mailing cards to listeners. A complete list 
of S. W. Listening Post Observers will be 
found in the following pages. 

Another Interesting Job for 
Observers 

All of our observers who are equipped 

A PENNSYLVANIA LISTENER 
Meet Steve Gorgkowski of Ellwood 
City, Pa., shown in his DX Corner, 

wall a fine exhibit of "veries ". 

1i I. 10 A I Ws FOR AUGUST, 1937 

T heDX 
for the 

Conducted by 

to listen on the 5 -meter band are requested 
to listen for the DX Editor's station, 
W2JCY, operating crystal -control, 250 
watts input, on 58.246 mc., near the middle 
of the 5 -meter band. When heard, ob- 
servers should make a record of the 
conversation, calls mentioned, etc. This will 
be part of a new research in finding out 
how far these 5 -meter waves travel during 
the summer. Already reception has been 
reported in Europe as well as . other 
countries outside of the United States. 
This same station also operates on 10 
meters on 28.38, 28.40 and 28.42 mc. 
Reports on these transmissions are also 
requested. 

Reports of Listening Post Ob- 
servers and Other Short -Wave 

Readers of the DX Corner 

LSTED in the following columns is 
this month's consolidated reports of 

short -wave stations heard by our wide - 
world listening posts. Each item is 
credited with the Observer's surname. 
This allows our readers to note who 
obtained the information. If any of our 
readers can supply Actual Time Sched- 
ules, Correct Wavelengths, Correct Fre- 
quencies and any other Important In- 
formation (in paragraphs as recom- 
mended), the DX Editor, as well as 
our readers, will be grateful for the 
information. On the other hand, read- 
ers seeing these reports can try their 
skill in pulling in the stations logged 
and in trying to get complete information 
on these transmissions. The report for 
this month. containing the best informa- 
tion available to date. follows: 

Laurence 

Europe 
CSW, Lisbon, Portugal, 11,040 kc., 

12 -6 p.m., 9940 kc., 6 -8 p.m., (from 
veri.), (Alfred, Smith, Goetz, Eder. 
Robinson), signed 7 p.m., (Schrock, 
Beck, Boussy, Westntan, de Ruadhal, 
Atherton, Dressler, Scala, Howald, 
Blakebrough, Ralat, Coover), Saturday 
and Monday 7:15 p.m., (Lindner), 
Slogan: "Emisora Nacional", Address: 
Emisora Nacional de Radiofusao, Rue 
do Queldas. 

CT1AA, Lisbon, Portugal, 9665 kc., 
Tuesday, Thursday and Saturday un- 
til 7 p.m., 4.-7 p.m. on above days, in- 
terval signal three cuckoo calls (from 
veri.), (Alfred, Smith), 9680 kc., (Mc- 
Cartin, Randle, Goetz, de Ruadhal, 
Hare, Herzog, Ralat), Slogan: "Radio 
Coloniale," Address: Antonio Augusto 
d'Aguiar, 144. 

CT1GO, Parede, Portugal, 48.4 
meters, daily 5:15 -6:30 p.m., except 
Thursday, 24.19 meters, Tuesday, 
Thursday and Friday, 2 -3:15 p.m., 
(Randle), 12,396 kc., (Gossett). 

CT1CT, Parede, Portugal, 31 meters. 
Thursday also 24.83 meters, (Blake - 
brough). 

I2R04, Rome, Italy, 11,805 kc., 8:30- 
10:30 a.m., (from veri.), (Sporn). 

I2R0, Rome, Italy, 9630 kc., 6 p.m., 
(Myers, Becker, Eder, Wollenschla- 
ger), Monday 7 -8 p.m., (Kidd), 9:20 
a.m. -1:30 p.m., 2 -5:30 p.m., (de Ruad- 

CT1AA's VERIFICATION 
Below: A comprehensive picturization 
of "Radio Colonial" is given on this 
card which is sent to listeners report- 
ing on their signals from Portugal. 

Studio N." I Studio N." 2 

Emiseor do ondas curtas 
Short-Waco transmitter 

Amplificadores e controlo 
Amplif /ers and controle room 

E S T a c 1 O 

CT1AA 
(Radio Colonial) 

AOIl1O NONES US SAWS JUNION 

STUDIO: Av. Antonio Augusto de Aguior, 136, r /c. d. 

EMISSOR: Av. Antonio August,, 

iones. Jlarotat 
Pani.! riete 

Telefone 40593 LISBOA 
Telefone 4 0594 Portug,. 
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Corner 
SHORT 
NAVES 
M. Cockaday 

hal), 25,400 kc. (from veri.), (For- 
rester, Patrick), 11,810 kc., (Fallon, 
Robinson, Sesma, Hendry, Ralat, 
Coover). 15,790 kc., (Marshall, Beck). 

I2R03, Rome, Italy, 9635 kc., daily 
6 -7:30 p.m., (Bittner, Dressler, 
Sprague). 

HVJ, Vatican City, Italy, 15,120 kc., 
daily from 10:30 -10:45 a.m., daily from 
2 p.m., (Smith, McCartin, Smith, 
Hendry, de Ruadhal, Sporn). 

Radio Libertad, Milan, Italy, 7400 
kc., 7 -8:10 p.m., Communist station, 
(Fallon), 6950 kc., (Rodriguez, Beck, 
Shamleffer), Slogan: "Al Servicis de 
la Libertad Del Pueblo Italiano." 

IQA, Rome, Italy, 14,730 kc., 9:30 
a.m., (Howald). 

IRY, Rome, Italy, 16,120 kc., (Jor- 
dan, Fallon). 

TPA3, Pontoise, France, 11,880 kc., 
9 a.m. and on, (Howald), 5:15 -11 p.m., 
(de Ruadhal, Blakebrough, 
11,895 kc., ( Ralat, Lindner), "Radio 
Coloniale ", Address: 98 bis Blvd. 
Haussmann 98 bis. 

TPA4, Pontoise, France, 11,710 kc., 
9 p.m. and on, (Howald), 5 -10 a.m., 
(de Ruadhal, Hendry, Blakebrough, 
Sesma, Eder), 11,720 kc., 6:30 -8:30 
p.m., 10 p.m.-1 a.m., (Dressler, Beck. 
Hendry, Black), Slogan: "Radio 
Coloniale". 

TPA2, Pontoise, France, 15,240 kc., 

CARD WORTH RECEIVING 
Observer Hugo Richter, of Zurich, 
Switzerland, sends in for publication 
this card from 3LR, Lyndhurst, Vic- 

toria. Have you got one? 
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8:15 -8:30 a.m., (McCartin), Sunday 
9:15 a.m., (Ralat), 3 -4 a.m., 10:15 a.m. - 
5 p.m., (de Ruadhal, Sporn, Blake- 
brough, Sesma. Emerson), Slogan: 
"Radio Colonial ". 

TYA1, Paris, France, 18.090 kc., 
(Birnie). 

TYA2, Pontoise, France, 9040 kc., 
12 -1:30 a.m., 2 -3 a.m., (Sporn, Stabler, 
Hartzell). 

FNSK, S.S. "Normandie ", 13,210 kc., 
(Hartzell). 

"Stazione del Partito Cotntnunista 
Italiano", 10,620 kc., daily 4 -5:45 p.m., 
9520 kc., 7 -8 p.m.. daily, no call or lo- 
cation given, (Scala), Address: 25 
Rue de Ausoca, Paris, France. 

HBL, Geneva, Switzerland, 9595 kc.. 
sign Saturday 8:25 p.m., (Alfred), 
Saturday 5:30 -5:45 p.m., (from veri.), 
(Smith, Ralat, Schrock), 9345 kc., 5:30- 
8 p.m.. (from veri.), (Westman, Hen- 
dry. Blanchard, Robinson). 

HBO, Geneva, Switzerland, 11,402 
kc., sign Saturday 8:25 p.m., (Alfred), 
Monday 2:30 -3 a.m., (from veri.), 
(Smith), Saturday 6:45 -8 p.m., (Sham - 
leffer, Schrock), Monday and Satur- 
day, 3:15 a.m. -8 p.m., (from veri.), 
(Sporn, Howald). 

HBP, Geneva, Switzerland, 7797 kc.. 
Saturdays 5:15 -6:30 p.m., (from veri.), 
(Smith, Shamleffer, Robinson, Schrock, 
de Ruadhal, Sporn, Jaime). 

HB9BG, Switzerland, 41.1 meters, 
Friday 4-5 p.m., announces in English, 
German. French, Italian, (Smith. 
Skinner). 

HBJ, Geneva, Switzerland, 14.535 
kc.. Satnrday 6:45 -8 p.m.. ( Shamleffer. 

NATIONAL, SHORWAVE TRANSMITTER 
3 LTV LYNDHURST, VICTOR I A ,AUST R A L IA 

Rddistinq s /.r p/vrrammes '/r Austófian Bsaxaes/in Paonmirsion 

0 
FREQUENCY I- .958Oke 
POWER 1- /kw.. 
NATIONAL AERIAL I- 
Horijonta/ Daub /e/: 
INTERNATIONAL AERIAL s 

Horijonta/ Rhombic. 
bearing on Daventry 

PROGRAMME HOURS 
SUNDAY TO FRIDAY 
6p m. to /I.30pmEST 
(0800 to /3306. M. E) 

SATURDAY 
1p M. to #30 p.m. 
(0300 to /330 6.Ml) 

THE "RADIOCLUB PARTUGUES" 
This is the studio building of the 
Portuguese short -crave station, 
CTIGO. The two masts are shown 

at the right. 

Schrock), 20 meters, (Patrick. How- 
ald), Saturday 7:15 -8:30 p.m., (Gossett, 
Beck), Address: Quai de la Poste 12. 

HBA, Geneva, Switzerland, 8345 kc., 
Saturday 9:10 p.m., (Robinson). 

GBTT, S.S. "Queen Mary ", 13,000 
kc., 1 p.m., (Hare), 13,220 kc., 5:45 
p.m.. (Hartzell, Dressler). 

GSP, Daventry, England, 15,310 kc., 
daily 6:20 -8:30 p.m., (from ann.), (Bitt- 
ner, Law, Marshall, deRuadhal, Pat- 
rick), daily 9 -11 p.m., (Stabler, Jor- 
dan, Partner, Howard, Eder, Emer- 
son). 

GSC, Daventry, England. 9580 kc.. 
daily 9 -11 p.m., (Bittner, Eder, Law, 
de Ruadhal, Partner), 12 p.m. and on, 
(Howard). 

GSD, Daventry, England. 11,750 kc., 
(Eder, Law, Ralat, Marshall), daily 
6 -8. 9 -11 p.m., (Kidd), 1 -3:15 a.m., 
12:20 -2:45 p.m., (de Ruadhal, Patrick. 
Partner, Howard, Hendry, Cooven, 
Goetz, daily 12 -2 a.m., (Dressler, 
Wacker). 

GSI, Daventry, England, 15,260 kc., 
9 -11 p.m., (Howard, Bittner, Eder), 
12:20 -2:45 a.m., (de Ruadhal), 2:30 - 

(Turn to page 100) 

REAL RADIO PRIEST 
The Rev. F. R. Vollmer, O.P., of 
Raleigh, N. C., pictured below with 
his Radio News "Ocean Hopper ", 
scans the short waves between services. 
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WORLD SNORT WAVE TIME -TABLE 

Compiled by LAURENCE NI. COCKADAY 
Hours of transmission for the World's Short Wave Broadcast Stations 

8 9 10 4 
01 02 03 04 05 06 07 08 09 10 

HOURS OF TRANSMISSION 

FILL IN LOCAL TIME 
EASTERN STANDARD TIME 
GREENWICH MEAN TIME 
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Wave- 
length Call Frequency City 
Mettre Lattera Ke. Country 

13.93 WBXK 
13.93 GSJ 
13.94 W2XE 
13.97 GSH 
13.77 HSBPJ 
16.86 GSG 
16.87 W3XAL 
16.88 PHI 
16.89 W2XE 
16.89 DJE 
19.56 DI R 
19.57 W2XAD 
19.60 GSP 
19.62 LAU 
19.63 DJO 
19.65 W2XE 
19.66 GSI 
19.68 TPA2 
19.70 OLRSA 
19.71 PCJ 
19.72 W87CK 
19.74 DJB 
19.75 ZBW4 
19.76 GSO 
19.82 GSF 
19.84 HVJ 
19.85 DJL 
20.04 LZA 
20.55 JVH 
22.16 SPW 
24.52 TFJ 
25.00 RV59 (REE) 
25.24 TPA3 
25.27 W8XK 
25.34 OLR4A 
25.36 W2XE 
25.36 W9XAA 
25.40 12R04 
25.42 JZJ 
25.45 WIXAL 
25.49 DJD 
25.53 GSD 
25.58 CJRX 
25.60 TPA4 
25.62 HJ4ABA 
26.24 COCX 
26.60 HIN 
27.93 JVM 
28.14 JVN 
29.04 ORK 
30.43 EA 
30.75 COCO 
31.00 CON 
31.06 LRX 
31.09 YNLF 
31.09 CT1AA 
31.10 HH3W 
31.14 12R03 
31.25 RAN 
31.25 HJIABP 
31.27 HBL 
31.28 VK6ME 
31.28 W3XAU 
31.28 VK2ME 
31:28 PCJ 
31.2s HP5J 
31.32 VK3LR 
31.32 GSC 
31.33 HJ2ABC 
31.35 WIXK 
31.38 DJA 
31.40 TIPG 
31.45 DJN 
31.48 W2XAF 
31.48 LKJI 
31.49 ZBW3 
31.55 GSB 
31.55 HJU 
31.55 VK3ME 
31.56 XEFT 
31.58 PRFS 
31.58 HJIABE 
31.82 COCH 
32.88 HAT4 
33.53 HCJB 
34.62 C09JQ 
38.48 HBP 
39.95 .)VP 
43.48 HI3C 
43.99 XGOX 
44.14 HIH 
44.71 TIEP 
45.22 HC2RL 
45.25 HIT 

21540 
21530 
21520 
21470 
19020 
1770 
17780 
17770 
17760 
17760 
15340 
15330 
15310 
15290 
15280 
15270 
15260 
15243 
15230 
15220 
15210 
15200 
1510 
15180 
15140 
15121 
15110 
14970 
14600 
13653 
12235 
12000 
11885 
11870 
11840 
11830 
11830 
11810 
11800 
11790 
11770 
11750 
11730 
11720 
11710 
11435 
11280 
10740 
10660 
10330 
9860 
9750 
9677 
9660 
9650 
9650 
9645 
9635 
9600 
9600 
9595 
9590 
9590 
9590 
9590 
9590 
9580 
9580 
9575 
9570 
9560 
9559 
9540 
9530 
9530 
9525 
9510 
9510 
9510 
9505 
9500 
9500 
9428 
9125 
8948 
8665 
7797 
7510 
6900 
6820 
6796 
6710 
6635 
6630 

Pittsburgh, Pa. 
Daventry, England 
New York, N. Y. 
Daventry. England 
Bangkok, Siam 
Daventry, England 
Bound Brook, N. J. 
Hufzen, Holland 
New York. N. Y. 
Zeesen, Germany 
Zeesen, Germany 
Schenectady. N. Y. 
Daventry, England 
Buenos Aires 
Zeesen. Germany 
New York. N. Y. 
Daventry, England 
Pontoise. France 
Podebrady, Czech. 
Hufzen, Holland 
Pittsburgh, Pa. 
Zeesen. Germany 
Hong Kong. China 
Daventry, England 
Daventry. England 
Vatican City 
Zeesen, Germany 
Sofia. Bulgaria 
Nazaki, Japan 
Warsaw, Poland 
Reykjavik. Iceland 
Moscow, U.S.S.R. 
Pontoise, France 
Pittsburgh, Pa. 
Podebrady, Czech. 
New York, N. Y. 
Chicago. Ill. 
Rome, Italy 
Nazaki, Japan 
Boston. Mass. 
Zeesen, Germany 
Daventry. England 
Winnipeg, Canada 
Pontoise. France 
Medellin. Colombia 
Havana. Cuba 
Trujillo. D. R 
Nazaki, Japan 
Nazaki, Japan 
Ruysaelede, Belgium 
Madrid. Spain 
Havana, Cuba 
Macao. Asia 
Buenos Aires. Argentina 
Managua. Nicaragua 
Lisbon, Portugal 
Port -au- Prince. Haiti 
Rome. Italy 
Moscow. U.S.S.R. 
Cartagena. Colombia 
Geneva. Switzerland 
Perth, Australia 
Philadelphia, Pa. 
Sydney, Australia 
Hufzen, Holland 
Panama City, Pana. 
Lyndhurst, Australia 
Daventry, England 
Cucuta. Colombia 
Millis. Mass. 
Zeesen, Germany 
San Jose, C. R. 
Zeesen, Germany 
Schenectady, N. Y 
Jeloy, Norway 
Hong Kong, China 
Daventry, England 
Buenaventura. Colom. 
Melbourne, Australia 
Veracruz. Mex. 
Rio de Janeiro, Brazil 
Cartagena, Colombia 
Havana. Cuba 
Budapest, Hungary 
Quito. Ecuador 
Camaguey, Cuba 
Geneva, Switzerland 
Nazaki, Japan 
La Romana. D. R. 
Nanking. China 
San Pedro. D. R. 
San Jose. Costa Rica 
Guayaquil. Ecuador 
Trujillo, D. R. 
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WORLD SHORT WAVE TIME -TABLE 
(Co etiaued from the Previous Page) 

Hours of transmission for the World's Short Wave Broadcast Stations 
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FILL IN LOCAL TIME 
8 9 10 11 M 4 2 3 4 5 6-I EASTERN STANDARD TIME, 8 9 10 11 N 1 2 3 4 5 6 1 
01 02 03 04 05 06 01 08 09 10 H 12 GREENWICH MEAN TIME 13 14 15 .16 17 18 19 20 21 22 23 00 

HOURS OF TRANSMISSION iw8ró cen Freqquaner city. 
Maters Letters X. Country 

45.34 PRADO 66t8 Riobamba. Ecuador 
45.80 HI4D 6550 Trujillo, D. R. 
46.01 YV4RA 6520 Valencia. Venezuela 
46.08 HIL 6510 Trujillo; D. R. 
46.66 HITS 6430 Puerto Plata, D. R. 
46.85 YVSRH 6400 Caracas. Venezuela 
46.91 HI8Q 6395 Trujillo. D. R. 
47.12 YVIRH 6360 Maracaibo. Ven. 
47.24 HRPI 6350 San Pedro Sula, Honduras 
47.54 HIZ 6310 Trujillo, D. R. 
47.62 YV4RD 6300 Maracay. Venezuela 
47.77 HIG 6280 Trujillo. D. R. 
47.77 COHB 6280 Sancti Spiritus,'Cuba 
48.05 HIN 6243 Trujillo, D. R. 
48.11 HRD 6235 La Ceiba, Honduras 
48.15 OAX4G 6230 Lima. Peru 
48.19 HJIABH 6225 Cienaga, Colombia 
48.39 COKG 6200 Santiago, Cuba 
48.50 HIIA 6185 Santiago, D. R 
48.62 OAXIA 6170 Chiclayo. Peru 
48.70 XEXA 6160 Mexico. D. F., Mexico 
48.70 VPB 6160 Colombo. Ceylon 
48.70 CJRO 6160 Winnipeg. Canada 
48.72 YV5RD 6158 Caracas. Venzuela 
48.78 VE9CL 6150 Winnipeg, Canada 
48.78 11pJ2ABA 6150 Tunja. Colombia 
48.78 AJ5ABC 6150 Cali, Colombia 
48.86 W8XK 6140 Pittsburgh, Pa. . 
48.88 CR7AA 6137 Lourenzo Marques. A 
48.94 LKJI 6130 Jeloy, Norway 
48.94'VE914 X 6130 Halifax, N. S. 
48.94 COCD 6130 Havana, Cuba 
48.96 HJ3ABX 6122 Bogota. Colombia 
49.00 HJIABB 6120 Barranquilla. Colom. 
49.02 W2XE 6120 New York. N. Y 
49.18 YTC 6100 Belgrade, Yugoslavia 
49.18 W3XAL 6100 Bound Brook, N. J 
49.18 W9XF 6100 Chicago. Ill. 
49.20 ZTJ-(JB) 6098 Johannesburg. Africa 
49.20 HJ4ABE 6097 Medellin, Colombia 
49.26 ZBW2 6090 Hong Kong. China 
49.26 6090 Toronto, Canada 
49.30 HJSABD 6085 Cali, Colombia 
49.31 HJ3ABF 6084 Bogota, Colombia 
49.32 VQ7LO 6083 Nairobi, Kenya. Air 
49.34 HPSF 6080 Colon. Panama 
49.34 W9XAA 6080 Chicago, Ill. 
49.34 ZHJ 6080 Penang. S. S.i 
49.40 OER2 6073 Vienna. Austria 
49.42 YVIRE 6070 Maracaibo, Venez 
49.50 W8XAL 6060 Cincinnati. Ohio 
49.50 W3XAU 6060 Philadelphia. Pa. 
49.50 OXY 6060 Skamlebaek, Denmark 
49.59 HJ3ABD 6050 Bogota. Colombia 
49.59 HI9B 6050 Trujillo. D. R. 
49.63 HJ3ABI 6045 Bogota. Colombia 
49.65 HJIABG 6042 Barranquilla. Colom. 
49.67 YDA 6040 Tandjong Priok, Java 
49.67 WIXAL 6040 Boston. Mass. 
49.75 HP.SB 6030 Panama City. Panama 
49.79 HJIABJ 6025 Santa Marta, Colombia 
49.83 DJC 6020 Zeesen, Germany 
49.83 XEUW 6020 Veracruz, Mexico 
49.88 XEWI 6015 Mexico. D. F., Mexico 
49.90 HJIABH 6012 Bogota, Colnmbia 
49.92 COCO 6010 Havana. Cuba 
49.96 CFCX 6005 Montreal, Can. 
49.96 HP5K 6005 Colon. Panama 
49.96 VE9DN 6005 Montreal. Canada 
50.00 XEBT 6000 Mexico, D. F., Mexico 
50.00 RV59 6000 Moscow. U.S.S.R 
60.17 HIX 5980 Trujillo, D. R.'3,I.7I 
50.25 HJN 5970 Bogota, Colombia 
50.26 HVJ 5969 Vatican City 
50.50 TG2X 5940 Guatemala City 
50.72 HH2S 5915 Port -au- Prince, Haiti 
50.76 HRN 5910 Tegucigalpa, Hond. 
50.85 YV3RA 5900 Barquisimeto, Venez. 
51.15 HIIJ 5865 San Pedro D. R. 
51.46 TIGPH 5830 Alma Tica, Costa Rica 
51.72 YVSRC 5800 Caracas. Venezuela 
@1.90 OAX4D s : t ,, . . 

HOURS OF TRANSMISSION 
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List of Symbols 
A- Thursday. Sunday K- Monday, Friday Th- Thursday AS- Tuesday. Saturday B- Saturday. Sunday L- Wednesday. Saturday U- Sunday, Monday. Thursday Sa- Saturday C- Monday. Wednesday. Friday -Monday V- Sunday, Wednesday X- Except Saturday. Sunday 

-Daily -Monday, Wednesday. Thursday W- Wednesday XO- Except Tuesday, Thursday 
-Tuesday Thursday 0- Monday. Tuesday, Wednesday, Friday Z- Tuesday. Iriday XL -- Except Tuesday. Thursday, Sunday F- Friday P -Exec t Tuesday. Wednesday AC- Monday. Thursday. Saturday XM- Except Monday 

11- Sunday. Monday. Wednesday. Friday Q- Sunday. Monday. Tuesday AG- Tuesday, Sunday XS- Except Sunday C- Tuesday. Thursday, Saturday R- Sunday. Monday, Friday AH- Monday. Wednesday. Saturday NW-Except Wednesday 
I-Irregularly S- Sunday AL- Except Monday. Sunday XY- Except Tuesday. Sunday J- Tuesday. Thursday, Friday, Sunday T- Tuesday AM- Monday. Thursday XSa- Except Saturday 
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The DX Corner 
(Short Waves) 

(Continued front page 97) 

5:45 a.m., (from veri.), (Sporn, Part- 
ner, Dressler, Howard, Atherton). 

GSF, Daventry, England, 15,140 kc., 
daily off 6 p.m., 8 -11 p.m., (from ann.), 
(Bittner, Eder, Ralat, Robinson), 4 -8 
p.m., (de Ruadhal), 15,180 kc. (Stab- 
ler, Black, Patrick),. 6 -8:55 a.m., 
(Partner, Dressler, Howard, Hendry, 
Black, Coover). 

GSO, Daventry, England, 15,180 kc., 
6-8 p.m., (Bittner, Law, Robinson, 
Wollenschlager). 1 -8:55 a.m., 4 -8 p.m., 
(de Ruadhal, Patrick, Partner, Dress- 
ler, Howard, Black), 11,750 kc. (Beck, 
Emerson). 

GSA, Daventry, England, 15,180 kc., 
(Marshall). 

GSK, Daventry, England, 26,100 kc., 
(Robinson), 6 -8:55 a.m., daily starting 
in June, (Partner). 

GSH, Daventry, England, 21,470 kc., 
7 a.m.-12 noon, (de Ruadhal, Blake - 
brough), 6 -8:55 a.m., daily, (Partner), 
9:15 -11:30 a.m., (Dressler, Croston). 

GSJ, Daventry England, 21,530 kc., 
7 -12 a.m., (de Ruadhal, Blakebrough), 
new schedule 6 -8:55 a.m., 9:15 -noon, 
(Dressler, Partner). 

GSG, Daventry, England. 17,790 kc., 
(Eder, Law), Wednesday, Thursday 
2 -4 p.m., (Shamleffer), 1 a.m.-6 p.m., 
(de Ruadhal, Blakebrough), 5:45 -7 p.m. 

FROM SUNNY MEXICO 

The card sent out by XEUW, 6020 
kc., whose slogan is: "El Eco de So- 

tavento desde Veracruz ". 

daily, (Patrick), 12 -2:15 a.m., 9:15 -12 
a.m., 12:20 -3:45 p.m., (Partner, Dress- 
ler, Howard, Goetz, Ralat). 

GSB, Daventry, England, 9510 kc., 
(Eder, Law, Ralat, Marshall), 1 -3:15 
a.m., (de Ruadhal, Patrick), 3:15 -5 a.m, 
(Sporn, Jaime, Blakebrough), 5:45- 
7:07 p.m. daily, (Patrick), daily 12 -2:15 
a.m., 12:20 -6 p.m., 6:30 -8:30 p.m., 
(Partner, Sprague, Coover, Dressler). 

GST, Daventry, England, 21,550 kc., 
new station, (Skinner, White), daily 
4:15 -9:30 a.m., (Dressler), Coronation 
station, (Fallon), 9:15 a.m.-noon, 
(Kemp). 

GBP, Rugby, England, 10,770 kc., 
7:30 p.m., (Herzog, Harley). 

GBU, Rugby, England, 12,290 kc., 
(Herzog, Ralat), 7 -8 p.m., (Goetz). 

GBS, Rugby, England, 12,150 kc., 
(Herzog, Ralat), 7 -8 p.m., (Goetz), 5 
p.m.; (Chambers). 

GBA, Rugby, England, 16,140 kc., 
for Coronation, (Beck). 

GSN, Daventry, England, 11,820 kc., 
used for Coronation, (Partner). 

GSE, Daventry, England, 11,860 kc., 
irreg. 9:15 -12 a.m., Coronation special, 
(Partner). 

GAS, Rugby, England, 18,310 kc., 
11:15 a.m., (Herzog). 

DJD, Zeesen, Germany, 11,770 kc., 
(Eder, Ralat), daily 4:50 p.m., (Mar- 
shall), daily 4 -10 p.m., (Kidd, Sesma. 

TWO FINE CENTRAL AMERICAN CARDS 
Below: Sr. Jose Lopez of Cuba sends the card from 
Ecuador, and Jerome Roberts, the card from Costa Rica. 

o..r_gr. lose .: 
Ur sip HR: Q3A,- Q-_ T. 
Sigma, Worked "^rt40l: 

On Bto 0).) 
1è L.9/? 
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de Ruadhal), 11:35 a.m. -4:30 p.m., 
(Partner, Dressler, Howard, Hendry, 
Emerson, Sprague, Coover, Goetz, 
Harley). 

DJN, Zeesen, Germany, 9540 kc., 
(Eder, Ralat), 5:55 a.m. -4:20 p.m., (de 
Ruadhal), 4:50 -10:45 p.m. daily, 
(Dressler, Sesma, Howard). 

DZB, Zeesen, Germany, 10,040 kc., 
4:30 -6:30 p.m., (Stabler), 

DJT, Zeesen, Germany, 15,360 kc., 
until 11 p.m., (Howard, Eder). 

DZH, Zeesen, Germany, 14,460 kc., 
6 -7 p.m., (Bittner, Hartzell), 5 p.m., 
(Herzog), 9:50 -11:05 p.m., (Brown). 

DJC, Zeesen, Germany, 6020 kc., 
news 2 -2:15 p.m., 5 -5:15 p.m., (Mc- 
Cartin, Chokan), 1:10 a.m. -4:20 p.m., 
(de Ruadhal, Partner, Goetz). 

DJA, Zeesen, Germany, 9560 kc., 
(Eder, Ralat), irreg. (de Ruadhal), 
12:05 -5:15 a.m., 4:50 -11 p.m., (Partner, 
Dressler, Sesma, Howard). 

DJL, Zeesen, Germany, 15,110 kc., 
Sunday only, (Alfred), daily 12 p.m. 
and on, (Bittner), 1:10 a.m. -4:20 p.m., 
(de Ruadhal), 12 -2 a.m., 11:35 a.m: 
4:30 p.m., (Partner, Sesma, Eder, 
Howard). 

DJO, Zeesen, Germany, 11,795 kc.. 
2 p.m., 15,280 kc., Sunday until 12:20 
p.m., (Alfred, Sporn, Unger, Eder), 
11,800 kc., (Birnie, Robinson, Coover, 
Goetz). 

DZC, DXC, Zeesen, Germany, 10.290 
kc., Saturday 4:50 p.m., (Alfred, Ralat). 

DJE, Zeesen, Germany, 17,760 kc., 
5:55 -11 a.m., (de Ruadhal), 12:05 -5:15 
a.m., (Partner). 

DIP, Nauen, Germany, 14,410 kc., 
daily 4:50 -10:45 p.m., (Alfred). 

DJB, Zeesen, Germany, 15,200 kc., 
daily 4:50 -10:45 p.m., 8 -9 a.m., (Al- 
fred), daily 6 -11 p.m., (Bittner, Eder, 
Dressler, Marshall, Wollenschlager. de 
Ruadhal), 12:05 -5:15 a.m., Sunday 
11:10 a.m. -12:30 p.m., (Partner, Sesma, 
Howard, Harlen). 

DJZ, Berlin, Germany, 15,280 kc.. 
daily 4:50 -10:45 p.m., (Alfred), daily 
7 -10:45 p.m., (Bittner, Eder, de Ruad- 
hal, Sporn, Jordan), daily 12:05 -5:15 
a.m., 6 -8 a.m., (Partner, Sesma, 
Howard). 

DJR, Zeesen, Germany, 15,340 kc., 
12:05 -5:15 a.m., 8 -9 a.m., 4:50 -11 a.m., 
(Partner, Eder). 

DFL, Nauen, Germany, 10,850 kc., 
7:30 p.m., (Herzog). 

DJP, Zeesen, Germany, 11,850 kc., 
(Beck). 

EAQ1, Madrid. Spain, 9860 kc., daily 
5 -7:30 p.m., requests reports, (Alfred), 
daily 6 -9 p.m., (Bittner, Becker, Law, 

(Turn to page 103) 
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THE WORLD'S ORIGINAL ORGANIZATION OF 
SHORT -WAVE LISTENING POST OBSERVERS 

S.W. PIONEERS 
Official RADIO NEWS 

Listening Post Observers 
LISTED 

below by states are the Official 
RADIO NEws Short -Wave Listening Post 

Observers who are serving conscientiously 
in logging stations for the DX Corner. 

United States of America 
Alabama: J. E. Brooks, L. T. Lee, r.; 

Arkansas: C. W. Bourne, Claude H. DP al- 
rymple, John Hartshorn, James G. Moore. 
Caleb A. Wilkinson; California: George C. 
Akins, Dick Allen. Eugene S. Allen, Frank 
Andrews, Peyton Black, Fred M. Craft. Earl 
G. De Haven, Charles W. Eggenweiler, G. 
C. Gallagher. Carl V. Hays, Warner How- 
ard, B. Kashimoto, Robert J. McMahon, 
Leslie Maxwell, James E. Moore, Jr., Oriente 
I. Nods, H. H. Parker, Fred A. Pilgrim, 
Radio Fellowship, Arthur R. Ruiz. Graham 
H. Russell, Barry Sesma, George C. Sholin, 
Byron Silius, Hank G. \Vedel, Bernard L. 
Wood; Colorado: James Doyle. James A. 
Lee, Markus J. Markuson, T. B. lechling. 
Dan 'I'. W'ollenschlager; Connecticut: ..II 

Herbert Hyde, Howard G. Kemp; District 
of Columbia: Phillip R. Belt; Florida: Ray 
D. Brown, E. M. Law, C. Rogers Wells, 
Jr.; Georgia: C. H. Armstrong, Karl D. 
beckemeyer, Guy R. Bigbee, James L. Davis. 
Reeve Owen, J. M. Sears, John R. Tamm. 
Robert W. \Vinfree; Idaho: Amos Gilpin, 
Amos Melton. Lawrence Swenson. 

Illinois: Evert Anderson, Grace M. Beck, 
Larry Eisler, Arthur Evans, George B. Flint, 
Leo Herz, Bruce Holmgren, Robert Irv- 
ing, Heinie Johnson, Walter Lorvig, Charles 
A. Morrison, Floyd M. Murphy, William 
Ross, Harold E. Schrock, William J. Vette. 
Floyd Waters, Robert L. Weber, J. Ira 
Young, Eddie C. Zarn; Indiana: Freeman 
C. Balph, Arthur B. Coover, Virgil 
Gossett, Delmar Hert, Karl W. Miles, How- 
ard W. Oliver, M. E. Packman, Jr., Earl R. 
Roberts. Henry Spearing, Zane Sprague; 
Iowa: Earle Drew, Vincent M. Poll. Edwin 
P. Webb; Kansas: William Schumacher, 
Ralph E. Weikal; Kentucky: Elmer Dun- 
can, W. W. Gaunt, Jr., Milton Horstman, 
William A. McAlister, Charles Miller, James 
T. Spalding, J. E. Wilson. Walter R. 
Yeary ; Louisiana: Irving G. Couvillion, Roy 
W. Peyton; Maine: Danford L. Adams, Lin- 
wood R. Delano, M. Keith Libby, R. C. 
Messere. Clayton D. Sands, H. Francis 
Shea, Charles R. Wilson. Vincent M. Wood; 
Maryland: Howard Adams, Jr., Lyman F. 
Barry, William L. Bauer. Forest W. Dodge, 
J. F. Fritsch, August J. Walker. William 
Homer Wesley. Lee Meade Williams. 

Massachusetts: Francis Henke, Armand A. 
Boussy, Walter L. Chambers, Edward J. 
Dailey, Jr., Frank W. Edlin, George James 
Ellsworth, Thomas Fallon, Jr., Dixon C. 
Greenwood, Arthur Hamilton. Gilbert L. 
Harris. John J. Kerman, James A. McGre. 
gor, Jr., Norman E. McLeod, Sydney G. 
Millen. Harold R. Miller, P. L. Patrick, 
Albert J. Pickering, Arthur J. Plouff, W. C. 
Reichardt, Francis T. Reilly, Roy Sanders, 
Walter J. Siarosciak, Robert Loring 
Young ; Michigan: Gerald W. Brown. 

wn. Doc Davis. Irving Goodeve, Jerry M. Hynek, 
Harry Lueth, Louis C. Scieez. Troy Weiner; 
Minnesota: Carl and Anne Eder. Dwight B. 
Jones. M. Mickaelson, E. M. Norris. Pres- 
ton C. Richardson, Dr. G. \\'. Twomey; 
Missouri: C. H. Long, Merton T. Meade, 
Lewis F. Miller, Raymond W. Sahlhach; 
Montana: Henry Dobrovolny. Charlie E. 
Hansen. James Ruhard; Nebraska: Hans 
Anderson, C. W. Bourne, Harold Hansen, 
louis T. Haws. William Dean Noyes; 
Nevada: Don H. Townsend, Jr.: New 
Hampshire: Paul C. Atwood, J. Carroll Bal - 
loch, Alfred I. Mannix; New Jersey: Paul 
C. Bird. William Dixon. Morgan Foshay, 
Robert Gaiser. Fletcher W. Hartman. A. 
Kosynsky. Morton Dennis Meehan, George 
Huns, Paul B. Silver. Paul B. Silver, Jr.. 
Clair D. Van :Meter, Earle R. Wickham; 
New Mexico: Frank W. Choate, G. K. Har- 
rison. 

New York: Russell M. Ballard, Donald E. 
Bane, Robert L. Blanchard, Jr.. John M. 
Borst, H. S. Bradley. Anton ]. Cindel, Paul 
J. Crowley, Howard S. Dimmick, William C. 
Dorf, Kenneth Dressler, H. F. Fey, Frank 
J. Flora. L. F. Gallagher, Thaddeus L. 
Grabek, Capt. Horace L. Hall. W. F. Her- 

zog, Arthur B. Johnson, Harry E. Kentzel, 
W. B. Kinzel, William Koehnlein, Gerald 
Liccione, John Lindeberg, Jr., \Villiam S. 
McNeill, Joseph M. Malast, Edmore Mel - 
anson, Joseph H. Miller, Kenneth Mochcrie, 
Francis J. Nugent, George Pasquale, Robert 
Pinkerton, Pierre A. Portmann, Harry J. 
Potthoff, Herman Ruppert, E. Scala, Jr.. 
Louis Schmidt Irving Sporn, Oscar Taylor. 
S. Gordon Taylor, Thomas F. Tynan, 
Michael blaser, Jr., Lionel White, George 
Wing, Jr., Sgt. H. E. Witting, R. Wright: 
North Carolina: Walter Alligood, A. Shirley 
Brown, W. C. Couch, E. H. Goodman, 
David A. Harley, Jr.. H. O. Murdoch, Jr.; 
North Dakota: Orville Brown, Billie Bund- 
lie, Vernon Pearson, Ray N. Putnam; 
Ohio: Paul Byrns, J. S. Chokan, Jr., Wilbur 
Croston, Edward DeLaet, Orval Dickes, 
Stan Elecheshen Albert E. Emerson, Sam- 
uel J. Emerson, it W. Evans, M. L. Gavin. 
Norman Hendry, William F. Howard. Mike 
Janyon, Rudolph Kure, Arthur Leutenberg, 
Charles F. Myers, R. F. Shamleffer, Donald 
W. Shields. C. H. Skatzes, Bob Walls. J. 
Weiss; Oklahoma: W. H. Boatman, H. C. 
Carmichael, Wade Chambers, Lee Chaney, 
P. James Proser, Jr., Bill Robinson; 
Oregon: Harold H. Flick, John Frederick, 
James Haley, Frank Sakely, Irving Sporn. 

Pennsylvania: Harold W. Bower. J. B. 
Canfield, Roy L. Christoph, S. G. De Mar- 
co. F. C. Foltz, Herman H. Forester, R. H. 
Graham, Clarence Hartzell, Thomas P. 
Jordan, Fred Karpen, R. O. Lamb, George 
R. Lang, George Lilley, Edward C. Lips. 
Charles B. Marshall, Jr., R. T. Merkel, Al- 
bert Michaels. William T. Murray, Charles 
Nick. R. B. Oxreider, Hen. F. Polm, C. T. 
Sheaks, Stephen G. Spicer. K. A. Staats. 
Leon Stabler. F. L. Stitzinger, Joseph 
Stokes. T. Burnell Unger. Thomas Walc- 
zak. C. H. Williams, Walter W. Winand: 
Rhode Island: Norman Gertz, Spencer E. 
Lawton, Gustave A. Magnuson, Carl 
Schradieck, Joseph V. Trzuskowski; 
South Carolina: H. M. Hallman. Abraham 
Sticker; Tennessee: ames M. Alexander, 
Jr., M. C. Bostick, Robert Howard. Dick 
Stevenson. 

Texas: Joseph Brown, oy E. De- 
Ment, Earl P. Hill, Arthur 

Jr., 
immicke, Carl 

Scherz, Robert Donald Wade; Utah: Marion 
Pylute, A. D. Ross; Vermont: Fred Ather. 
ton. Eddie H. Davenport, John Eagan, Dr. 
Alan E. Smith, Howard Warren; Virginia: 
G. Hampton Allison, Douglas S. Catchim, 
Morris Harwood, Gaines Hughes, Jr., A. T. 
Hull. Jr., Merrill Marks, E. L. Myers, D. 
W. Parsons, Gordon L. Rich, John L. Tate, 
E. W. Turner; Washington: Albert L. 
Bunch, Wesley W. Loudon, Albert Marcus. 
H. Wendell Partner, Jack Perry, Jack 
Staley, Anthony C. Tarr; West Virginia: 
Kenneth R. Boord, Fred C. Loue, Jr., R. E. 
Sumner; Wisconsin: Armen Altman Beer, 
Lloyd Davenport, E. L. Frost, Walter A. 
Jasiorkowski, Ed. Nowak. Jr., Joseph Ru- 
dolph. Elmer Samson. Howard E. Sauber- 
lich, Gordon Schulze, E. J. Wacker; Wyom- 
ing: L. M. Jensen, Dr. P C. Naegeli. 

Official RADIO NEWS 
Listening Post Observers 

in Other Countries 
LISTED 

below by countries are the Offi- 
cial R.soto News Short-Wave Listen- 

ing Post Observers who are serving con- 
scientiously in logging stations for the DX 
Corner. 
Argentina: Elmer C. Chandler. J. F. Ed- 

brooke, Santiago E. Roulier. 
Australia: Albert E. Faull, A. H. Garth, 

Ron Gurr, Harold F. Lower, H. Arthur 
Matthews, John Mills, C. N. H. Richard- 
son, E. O. Stafford, R. H. Tucker. 

Belgium: Rene Arickx. 
Bermuda: Ralph Clarke. 
Brazil: W. \V. Enete, Louis Rogers Gray. 

Flavio Mascarenhas. 
British Guiana: E. S. Christiana. Jr. 
British West Indies: D. G. Derrick, Aubrey 

H. Forbes. Daniel N. Hood. Edela Rosa. 
Canada: Fred W. Alfred. J. T. Atkinson, 

A. Belanger, William Buchanan, Li Chi 
Chiang, Fred Cox, Warren D'Orsay. 
Claude A. Dulmage, Robert Edkins. Rob- 
ert B. Hammersley, Charles Hesterman, 
Fred C. Hickson, C. Holmes. W. Har- 
man Kidd, Ernest W. Law. George L. 
Loke. Arthur E. MacLean, A. E. Milley, 
John E. Moore. fan C. Morgan. Joseph A. 
Ryan, Jantes Walsh. Jr. 

Canal Zone: Bertram Baker, R. F. Majew- 
ski, Alberto Palacio. 

Canary Islands: Manual Davin. 
Chile: Jorge Izquierdo. 
China: P. I. Cawseey. 
Colombia: Italo Amore, J. D. Lowe. 
Cuba: Augusto Anca, Rafael Penalver y 

Ballina, Oscar Jaime, Jr., Frank H. Kydd, 
Jose L. Lopez, Juan Manuel Salazar, Dr. 
Evelio \-illar. 

Czechoslovakia: Ferry Friedl, Joe Klar. 
Denmark : Hilbert Jensen. 
Dominican Republic: Jose Perez. 
Egypt: Aram lshkanian. 
El Salvador: Jose R. Rodriguez. 
England: R. J. Abbott, Les Allen, Alfred T. 

Anderson. Alan Barber, William Beard. 
A Blakebrough, Archwell T. Bower, J. 
Douglas Buckler, Donald Burns. Les- 
lie H. Colburn, F. Crowder, C. L. Davies. 
Emmanuel M. E. de Cottignies, John S. 
Dunn, Thomas Elkes, A. R. Elt. Charles 
Ford, H. O. Graham, Frederick W. Gunn, 
Robert Halliday, H. F. Hamilton, John 
Gordon Hampshire, George Hare, Michael 
Hedgeland, R. S. Houghton. W. P. 
Kempater, R. Lawton, C. K. McConnan, 
John J. Haling. Cecil R. Margerison, E. 
J. MarggnTie, G. H. Matthews, Cecil Mel - 
lanby Norman Nattall, Leslie W. Orton. 
L. H. Plunkett -Checkemian, J. E. Puy - 
enbroek, R. J. Rogers, J. Rowson, H. Sar- 
gent, Harold J. Self. L. W. Skipper. D. 
Skipworth, N. C. Smith, R. Stevens, P. L. 
Stiles, J. N. Street. L. C. Styles, Douglas 
Thwaites, A. J. Webb, R. \Villmott. C. L. 
Wright. 

France: S. F. Carville, J. C. Meillon, Jr.. 
Robert Muguet, Alfred Quaglino, A. 
Petitjean. 

Germany: Herbert Lennartz, Theodor B. 
Stark. 

Greece: Peter D. Masganas, S. E. Stefanou. 
Guatemala: Luis Diez A. 
Holland: R. Groeneveld, L. Huntzbergen. 
Iceland: Arni Sigurdsson. 
India: Terry A. Adams, A. H. Dalai. 

Harry J. Dent, H. W. Kamen, D. R. D. 
\Nadia. 

Iraq: Hagop Kouyoumdjian. 
Irish Free State: Éarard de Ruadhal, Harry 

Dumpleton, Philip Fitzsimmons, W. J. 
Humphries, Thomas Randle. 

Italy: Renato Brossa, A. Passini. Dr. Cug- 
lielmo Tixy. 

Japan: Tomonobu Masuda, Masall Satow, 
Shokichi Yoshimura. 

Malaya: D. A. Seneviratne. 
Malta: Edgar J. \ assallo. 
Manchukuo: Anatol Kabatoff. 
Mexico: E. Geneve, Manuel Gomez Ortiz. 

Felipe L. Saldana. 
Morocco: T. E. Goatee. 
Netherlands East Indies: A. den Breems, E. 

M. O. Godee. J. H. A. Hardeman. 
Netherlands West Indies: V. V. Labega, 

Rein JI G. van Ommeren. P. E. 
New Zealand: W. J. Lander. B. A. Peaches. 

John C. Sibbin. Eric W. Watson. 
Newfoundland: Frank Nosvorthy. 
Northern Rhodesia: J. C. Indes. 
Norway: Per Tores 
Palestine: \V. E. Frost, Reuven Sokolovsky. 
Peru: Ramon Masias. Enrique A. O. Zieg- 

ler. 
Philippine Islands: George Illenberger, Vic - 

torino Leonen. E. R. Rances, J. Ruiz. 
Johnny Torres. 

Poland: P. Piorko. 
Portugal: Alvaro Azevedo. Ruben Marques 

Granja Garcia. Jose Fernandes Patrae, Jr. 
Portuguese East Africa: Denver Edward 

Whyte. 
Puerto Rico: Manuel E. Betances, Jose D. 

Caro Costas. Jr.. A. N. Lightbourn- Jorge 
Halal. 

Reunion Island: Prince Vinh San. 
Scotland: T. Duncan Donaldson. Jack Hold- 

en. D. Summers Smith. 
South Africa: Eric Gertenbach. Allan B. E. 

Goetsch, Edward R. Greaves. Mike Kruger. 
C. McCormick, H. \Vestman, Norman E. 
\Vestman, Oscar \Vestman, L. E. Wil- 
liams. 

South West Africa: H. MalletVeale. 
Straits Settlements: C. R. Devaraj, S. P. 

Shotam. 
Sweden: Olaf Liljegren, B. Scheierman. 
Switzerland: Dr. Max Hausdorff, Hugo 

Richter. 
Syria: L. R. Fritsch. 
Turkey: Hermann Freist. A. K. (hider. M. 

Seyfeddin. 
Uruguay: H. Acosta y Lara. 
Venezuela: Francisco Fossa Anderson. 
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SHORT -WAVE STATION LIST 
(Africa, Asia and Oceania) 

Arranged by Countries and Cities 

AFRICA 
Location Cali Kc. 

Algeria 
Matera Class 

Algiers EVA 8960 33.48 P 

Angola 
Lobita CRbAA 7177 41.80 B. P 

Belgian Congo 
Leopoldville OPL 20040 14.97 P 
Leopoldville OPM 10140 29.59 P 

Canary Islands 
Santa Cruz. Tenerife EAJ43 10380 28.90 B 

Egypt 
Abu Zabal SUV 10055 29.84 P 
Abu Zabal SUX 7860 38.12 P 
Abu Zabal SUY 19660 15.26 P 
Abu Zabal SUZ 13820 21.70 P 
Abu Zabal SUZ1 13811 21.72 P 
Cairo SUICH 13820 21.70 A, B 

Ethiopia 
Addis Ababa IUA 5880 51.02 P 
Addis Ababa IUB 7620 39.32 P 
Addis Ababa 1UC 11955 25.09 P 
Addis Ababa IUD 18270 16.42 P 
Addis Ababa JUG 15450 19.42 P 

Kenya 
Nairobi VQ7L(( 6083 49.32 B 

Madagascar 
Tananarive FIDA 6000 50.00 B 

Mozambique 
Lourenzo Marques CR7AA 6137 48.88 B 
Lourenzo Marques CR7BH 11718 25.60 B 

Morocco 
Rabat CNR 12830 23.38 P 
Rabat CNR 8035 37.34 P. B 

Spanish Morocco 
Tetuan EA9AH 7000 42.86 B 
Tetuan . 6545 4.5.84 B 

So. Rhodesia 
Bulawayo ZEB 6148 48.80 B 
Salisbury ZEA 5882 51.00 B 

Tunisia 
Tunis FT4AJ 6150 48.78 E 

Union of So. Africa 
Johannesburg ZTJ 6098 49.20 B 
Klipheavel ZSS 18890 15.88 P 
Pretoria ZUD 5000 60.00 E 

ASIA 
China 

Hong Kong ZBW2 6090 49.26 B 
Hong Kong ZBW3 9525 31.49 B 
Hong Kong ZBW4 15190 19.75 B 
Hong Kong 17755 16.90 B 
Macao CQN 9600 31.28 B 
Macao CQN 6073 49.37 B 
Nanking XGOX 6848 43.81 B 
Shanghai XGR 11540 26.00 P 
Shanghai XGW 10420 28.79 P 

Dutch East Indies 
Bandjermasin. Borneo YD\'2 3330 92.88 B 
Makassar, Celebes PNI 8775 34.18 P, B 
Bandoeng, Java PLE 18830 15.93 P 
Bandoeng. Java PLG 15950 18.81 P 
Bandoeng. Java PLP 11000 27.27 P. B 
Bandoeng. Java PLV 9415 31.86 P. B 
Bandoeng, Java PMA 19345 15.51 P, B 
Bandoeng, Java PMC 18135 16.55 P. B 
Bandoeng. Java PM N 10260 29.24 P. B 
Bandoeng, Java PMY 5415 55.40 P. B 
Bandoeng. Java PMY 5140 58.37 B 
Bandoeng. Java YDAS 6120 49.02 B 
Bandoeng. Java YDC 15150 19.80 B 
Soerabaja. Java YDB 11860 25.29 B 
Soerabaja. Java YDB 9610 31.22 B 
Tandjongpriok. Java YDA 6040 49.67 li 
Tandjongpriok. Java YDA 3040 98.68 B 
Medan. Sumatra YBG 10430 28.76 P. B 

Formosa 
Tyureki JIA 15750 19.05 P 
Tyureki JIB 10535 28.48 P 

India 
Bombay VUB 9565 31.36 B 
Calcutta VUC 6109 49.10 B 
Kirkee VWY 9045 33.17 P 
Kirkee VWY2 17480 17.16 P " 

Location Call Ka. Meters Class 
Colombo. Ceylon VPB 6067 49.45 B 

French Indo -China 
Saigon FZS 18310 16.38 P 

Japan 
Kemikawa-Cho JYK 13610 22.04 E, B 
Kemikawa-Cho JYR 7880 38.07 B 
Kemikawa-Cho JYS 9840 30.49 B, E 
Nazaki JVA 18910 15.86 P, B 
Nazaki JVB 18190 16.49 P, B 
Nazaki JVt' 19050 15.75 P. B 
Nazaki JVD 15860 18.90 P 
Nazaki JVE 15660 19.16 P. B 
Nazaki 15620 19.21 P. B 
Nazaki JVG 14910 20.12 P.B 
Nazaki JVH 14600 20.55 P, B 
Nazaki 13560 22.12 P, B 
Nazaki 11660 

VO 

25.73 P, B 
Nazaki 
Nazaki 

rVM 10740 
N 10660 

27.93 
28.14 

P. B 
B. P 

Nazaki 10375 28.92 P, B 
Nazaki 7510 39.95 B, P 
Nazaki 7470 40.16 P. B 
Nazaki 

j 
6750 44.44 P, B 

Nazaki VU 5790 51.81 P. B 
Nazaki V V 5730 52.36 P, B 
Nazaki ZE 13020 23.04 P 
Nazaki JZG 6330 47.39 P 
Nazaki JJZI 9535 31.46 B 
Nazaki 11800 )]]ZK 25.42 B 
Nazaki 15160 19.79 B 
Nazaki ZL 17785 16.87 B 
Nazaki ZM 21520 13.94 E 

Manchukuo 
Kanjoshi IZA 15680 19.13 P 
Kanjoshi DE 10065 29.81 P 
Shinkio TDD 5830 51.46 P 

Siam 
Bangkok HSG2 10955 27.38 P, B 
Bangkok HSP 17740 16.91 P 
Bangkok HS8PJ 19020 15.77 B 
Bangkok HS8PJ 9350 32.09 B 

Straits Settlements 
Penang ZHJ 6t)80 49.34 B 

U. S. S. R. (Siberia) 
Khabarovsk RVI5 4273 10.21 B 
Sverdlovsk ROI 5490 54.64 P 
Tashkent RPT 5995 50.04 P 

OCEANIA 
Australia 

Adelaide K5D1 7288 41.14 E 
Fiskville VIZ -3 11495 26.10 P 
Lyndhurst VK3LR 9580 31.31 B 
Melbourne MY -VK3ME 12020 24.96 E 
Melbourne VK3ME 9510 31.58 B 
Perth VK6ME 9597 31.26 E 
Port Hedland VK8SC 6960 43.10 B 
Sydney VK2ME 9590 31.28 B 

Fiji Islands 
Suva VPD2 13980 21.46 E 
Suva VPD2 8719 34.40 B 

Hawaiien Islands 
Kahuku KEQ 7370 40.71 P 
Kahuku KIO 11680 25.68 P 
Kahuku KKH 7520 39.87 P 
Kahuku KKP 16030 18.71 P 
Kahuku KQH 15985 18.77 P 
Kahuku KRO 5845 51.32 P 

New Zealand 
Wellington ZLT4 11000 27.27 P 

Philippine Islands 
Manila KAX 19980 15.02 P 
Manila KAY 14980 20.03 P 
Manila KAZ 9990 30.03 P 
Manila KAZ 8120 36.95 P 
Manila KBB 8710 34.44 P 
Manila KBI 21140 14.19 P 
Manila KBJ 13240 22.66 P 
Manila KBK 6718 44.66 P 
Manila KTO 16240 18.47 P 
Manila KZGF 5800 51.72 P. B 

Tahiti 
Papeete FOSAA 7100 42.25 B 

Abbreviations 

A- Amateur 
B- Broadcast 
E- Experimental 

for Class Column 

F- Frequency 
P -Phone 
T -Time Signals 
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WISCONSIN HEARD FROM 

Greetings from L.P.O. Joe Rudolph of 
Wisconsin, shown at Listening Post. 

Boussy, Wollenschlager, Kidd, de 
Ruadhal, Blakebrough, Sporn, Patrick, 
Unger, Partner, Lopez, Beck, Ralat, 
Coover). 

EAQ2, EAR, Madrid, Spain, 9480 
kc., 7:30 -9 p.m., requests reports, (Al- 
fred, Howard, Myers, Bittner, Abbott, 
Smith, Moss, Eder, Rodriguez, Sakely, 
Robinson, Duncan, Lindner, Hartzell, 
Staley, Westman), Friday 9 -10 p.m., 
(Kidd, de Ruadhal), call changed to 
EAR, (Turner, Blanchard. Michaels) 
daily except Monday 2:30 -6:30 p.m., 
Skipworth, Hartman, Ruppert, Scala, 
Messer, Hendry, Blakebrough, Gres- 
ham, Partner, Shamleffer, Birnie, Lo- 
pez, Beck, Black, Ralat, Dressler, 
Kemp, Coover, Fallon). Slogan: 
"Voice of Spain", Address: P. O. Box 
951. 

Radio San Sabastian, San Sebastian, 
Spain, 7205 kc., a rebel station "at the 
Service of Spain and France ", 1:40 
p.m., (Abbott), 7:30 p.m., (Rodriguez). 

EAX, Spain, (Skinner). 
EA?, Madrid, Spain. 14.300 kc., "the 

voice of the trenches", (Stabler). 
"Radio Requete ", San Sebastian, 

Spain, Guipuzcoa, 7250 kc., 7:15 p.m., 
(Ralat). 

RWS9, Moscow, U.S.S.R., 50 meters, 
Sunday, Monday, Wednesday, Friday, 
4 -5 p.m., (de Ruadhal). 

RK1, Moscow, U.S.R.R., 15,050 kc.. 
Sunday 2 p.m., (Hartzell), signed 3 
p.m., (Herzog), 15,040 kc., 4 -6 p.m., 
(Schrock). 

RNE, Moscow, U.S.S.R., 12,000 kc., 
4 -5 p.m., Sunday 11 -12 p.m.. (Alfred, 
Eder), daily 10 -10:45 p.m., (Stabler), 
Sunday 6 -7 a.m., 10 -11 a.m., Wednes- 
day 6 -7 a.m., (de Ruadhal, Sporn, 
Ralat, Hare). 

RAN, Moscow, U.S.S.R 9595 kc., 
(Alfred), Saturday 9 p.m. or later, 
(Howard), Friday 9 p.m., (Myers) 
daily 7 -8:15 p.m., (from veri.). (Bitt- 
ner), 9600 kc., (Eder, Ralat, Partner, 
Wollenschlager, de Ruadhal), 9520 kc., 
7 -9 p.m., (Sporn, Randle, Scala, Un- 
ger, Dressler, Beck, Emerson), Ad- 
dress: Miss luna Mar, Salyanka. 

RIM, Tashkent, U.S.S.R., 19.68 
meters, daily 4:30 a.m., (de Ruadhal). 

' OLR, Prague, Czechoslovakia, 11,840 
kc., 6010 kc., 8:55 -11:55 a.m., (McCar- 
tin), Sunday, Monday, Wednesday, 
Thursday, Saturday, 8 -9:45 p.m., 2:30- 
4:30 a.m., (from veri.), (Tate, Stabler, 
Randle), 9550 kc., (Croston, Coover). 

OLR2A, Prague, Czechoslovakia, 
6010 kc., ( Skipworth), Monday, Wed- 
nesday, Friday), 4:05 -4:40 p.m., (de 
Ruadhal, Birnie). 

OLR3A, Prague, Czechoslovakia, 
(Turn to page 116) 
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FREE EIUIPMENT LIST 

i 
Listed below are some of the things you can bave free with 
your purchases of National Union radio tubes. If you don't 
see what you want. ask for it! 

Equipment You Can Have Tarbes You Buy Per Week 

Carry Case 2 
Clough -Brengle 0M-A Freq. Modulator 11 

Clough -Brengle 81 -A Freq. Modulator G 

Clough -Brengle Signal Generator 6 
Clough -Brengle 85 -A 5 

Clough -Brengle CRA Oscillograph 15 
Clover Remote Control Cable Kit 4 

Communication Inst. Audio Oscillator 3 
Electric Clock 4 
Hickok OS -11 Oscillator 8 
Hickok No. 99 Tube Tester 8 
Hobart Cabinet (100 Drawer) 
T.F.D. Remote -O -Cable Replacer 7 
Precision No. 600 Electronometer 7 
Ranger 640 -740 Volt- Ohm -Milliammeter 4 
Ranger 557 Signal Generator 3 
Ranger 735 Volt- Ohm -Milliammeter 3 
Readrite No. 430 Tube Tester 3 
Royal Portable DeLuxe Typewriter 10 
Service Manual (any volume except 2 & 7) 3 
Simpson All -Wave Signal Generator 8 
Simpson Set Tester No. 225 5 

Simpson Set Tester No. 250 6 

Simpson Roto - Ranger Tester No. 220 9 

Simpson Roto - Ranger Milliammeter No. 201 5 
Simpson Roto -Ranger Milliammeter No. 202 5 
Shop Coat 2 
Supreme No. 525 Soldering Tool 2 
Supreme No. 450 Set Analyzer 6 
Supreme No. 510 Meter Kit 3 
Supreme No. 400 Tube Tester 7 

Supreme No. 590 Multi -Meter 8 
Supreme No. 580 Signal Generator 10 
Supreme No. 550 Radio Tester 10 
Supreme No. 500 Automatic 12 
Supreme No. 585 Diagnometer 17 
Supreme No. 585 Diagnomoscope 26 
Triplett 1503 Multipurpose Tester 8 
Triplett 1250 Vacuum Tube Voltmeter 6 
Triplett 1240 Condenser Tester 4 

5 
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1 Year 
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I want the items checked! How can I get them? 

Name 

Address City State 

RN-837 

CHECK ! FILL IN ! MAIL TO 570T LEXINGTON "AVE., NEW YORK CITY 

CODE -TAPES FOR EVERY NEED 
For Example, Airways Tapes 
You can easily learn or Improve 
your Radio or Morse Codel 1- 

1 messages are sent you by the 
INSTRUCTOGRAPH. at y 
lseed. 

Senior model with 10 
a es ana Book of Instruetions- 
8d(1.25 (Rentes at low cost.) 
Junior tel with 6 tapes and 
,look of Instructions - S1200 
(Not rented). Complete oscillator 
Send for fuless information today to- 
INSTRU PN CO.. Dept. 
NR.B. 912 Lakeside I., Chicano. 
111. Representatives for Canada: 
Radio College of Canada, 863 
Say St.. Toronto. 

We Also Handle- 
HALLICRA FTER and R.M.E SHORT WAVE RECEIVERS -MICRO. 
PHONES -VIBROPLEXES- TAYLOR TUBES. Cash or Terms. 

110 VOLTS A. C. 
Anytime! Anywhere! With 

KATOLIGHT PLANTS 
350 watt 11O,, 00cycle AC.6R8.60 
300 wett 32 volt DC plant .711.40 
IS amp. 12 volt charear...59.85 
as ne. e von ewnr....49.95 

AC a DC Oeneeeeors ... 00E3, 
Converter..... 32 Volt SOO War 
Wind Plant $1 41.00 Iris wer Dvmio. 

anaé I NC[RIN CO., Mkkat M A 

Universal Velocity Microphones' 
100% Perforananca 
100% Appearenee 
100% Sathasetlon 

or 
100% Refund 

Slade In following Impedances. ria ohms (Or Ilynamir mike lines. 200 ohms to connect M carbon mike in. puts. 5n0 ohms for telephone ta re. mote line. 111,01)11 1ill,,I IIiOn Im- 
pedance direct to gril. Nol tteet,.d b,, heat. cold or mnlnture. Jl,HBEIt.s write for ro.(lin.I gunning, tan that will double your sales and saris() every evstotor. 

Microphone Division 
Universal Microphone Co., Ltd. 
WI Warren Lase. Istlew.ad, Calif. U. S. a. 

Correspondence Courses In 
RADIO did ELECTRICAL £NCIN££RIN 

ELECTRICAL ENGINEERING Q p of tä 
electrical field. Prepare y 'ell. et law Cost. I Inn. Modern Iifiel to an uic ,ly. 

RADIO ENGINEERING ° öw "In W ° " 
.ndd nh <I tyre le rk. 

,'rains t0 be ,oilfl ,'Di reel um tune oo.OeuY 
k:aperim sal kin /omahN. DiD"m mÌ two. Tmlion. UNLV 

FREE name 

fi feeco 
conic. of wheal 

aeon. 
bee. 

Send oa ukk for breed ewil 
SEND tINGSCHOOL.. 

Roe 931.34. 
sRNU Neb. 

LINCOLN ENGINEERING SCHOOL. Box 831 -5 {, llncOln, Nebr. 
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New RCA Magic Wave Antenna System 

Assembled in one com- 
plete unit,ready for in- 
stallation. Stock No. 

9812 LIST PRICE 
$6.95 

FEATURES: Noise 

shortwave bands (530 
to 23,000 kcs.) Easily installed with 
antenna lengths from 20 to 120 feet. 
Transmission line can be cut today 
length without loss of efficiency. No 
doublets, no critical lengths, adaptable 
to existing installations. Up to 16 out. 
lets On I antenna-provided through use 
of additional special distribution and set 
coupling transformers. 

Ask your RCA Parts Distributor 
abort the new RCA Magic Wave 
Antenna System ... get the new 
RCA Test Equipment and Arms- 
so, s Catalog... just st of( the press. 

F1111 l'I11117T 
RCA MANUFACTURING CO., INC. CAMDEN. N. J. 

A Serf ice of the Radio Corporation of America 

Oirarrhik 
LIGHTNING TROUBLE SHOOTERS 
Spot Troubles -Give Tuts and Remedies- INSTANTLY 
The world's greatest time -saving inventions for radio 
service men. They list all possible trouble sources. 
They tell you exactly what tests to make -what reme- 
dies to use. You'll be amazed to see how much 
these gadgets tell. how easy to use. A flip of a card 
may save you hours of tedious work. Cost pennies - 

n dollars! 
FOR HOME RADIOS-Complete trouble -shooting for 
9 common symptoms -Hunt. Weak. Noisy, Inoperative, 
Intermittent Reception, Fading, Oscillation, Distortion 
and Rattling. 
FOR AUTO RADIOS -Complete trouble- shooting for 
I I common symptoms -Hum. weak. Noisy with both 
car and engine at rest; Noisy when car is at rest with 

i engine "idling "; Noisy when car is driven normally; 
Noisy when car is "coasting" with ignition off ; In- 
operative. Intermittent Reception; Fad- 
ing. Distortion. Oscillation. IS 

r 

Keep 'em in your pocket -take 
'em with you on all jobs! 

Speed l.p -MAIL TODAY EACH 

Radio & Technical Publ. Co.. Dept. RN -87 
45 Astor Place. New York. N. Y. 

IEnclosed find f l'or Gadgets. 
1:1 HOME-RADIO GADGET. 1:1 AUTO-RADIO II I GADGET. (Foreign 60e each) 

Name 
1 Address ' 

5 -DAY MONEY BACK GUARANTEE! - - - - - -o J 
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THE. SERVICE BENCH 
(Continued from page 86) 

design considers the requirement for auto 
as well as home radio servicing, and pro- 
vision is made for testing tubes and vi- 
brators in the receivers being serviced - 
rather than by exterior methods. The left - 
hand panel consists of a signal generator, 
with associated controls and the output 
meter. The center section provides for 
a.c. and d.c. testing, resistance, capacity, 
etc. The right -hand unit contains a uni- 
versal speaker of the permanent -magnet, 
dynamic type with a variable- impedance, 
output -matching transformer asid a vari- 
able, substitute -speaker field. The eyes are 
shielded from the diffused lighting which is 
cast directly on the meters. 

In effect, the Universal Radio Test Panel 
is a modern service shop three -quarters 
finished ! 

THE DAY'S WORK 
Eugene C. Dobeck sends in the following 

notes. He services from Los Angeles, Cali- 
fornia. 

Crosley 148 
"The complaint was a noisy volume 

control -and the cure will apply to many 
similar complaints on other receivers. Try 
working a few drops of carbon tetrachloride 
into the control. Often this can be done 
by pouring a small amount on the shaft. 

Packard Bell 
"This receiver developed a short -circuit 

from B -plus rectifier to chassis. You guessed 
it -a broken -down condenser -.1 mfd., 400 
volts." 

Mr. Drobeck also points out the pos- 
sibilities of- 

Servicing Vacuum Cleaners 
As a Sideline 

"This is a logical job for the radio ser- 
viceman, and it is worth -while establishing 
himself as being capable of doing such 
work by an added line on his business card 
and advertising and by asking for such 
work at the completion of a radio service 
call exactly as he might inquire concern- 
ing `How do your lights work ? -electric 
iron? -fan? ... etc.' 

"The complaint usually is that the 
vacuum cleaner either doesn't run-or runs 
but does not clean. In cases of non- opera- 
tion of the motor, the trouble will gener- 
ally be found in the cord, with a break 
probably at the switch or motor or at one 
of the sharp bends in winding. The tests 
and repairs are obvious. Where the motor 
itself is at fault, the difficulty will usually 
be an open circuit caused by a worn 
brush not firmly touching the commutator, 
an extremely dirty commutator, or a 
clogged brush -dirt, grease and grit im- 
peding the spring action which holds the 
brush against the commutator. The field, 
armature and ensemble can be tested for 
continuity with your radio test equipment. 
An open winding is usually a job for a 
motor expert. That is -send the motor to 
the factory, or order a new field or arma- 
ture, as the case may be. 

"If the motor hums when the switch is 
turned `on,' this is an indication of a 
mechanical rather than an electrical fault 
(though not necessarily, as the same symp- 
toms may be present with a partially 
short- circuited field or armature). The 
fan may be clogged -or the sweeping 
brush when directly driven by the motor. 

"If the motor runs, but the cleaner is 
not effective, the trouble will usually be 

FIGURE 3 

Improvised spring wedges will often 
save the cost of a new set of knobs: 

plain unadulterated dirt -a dirty and 
clogged bag, or a clogged cleaning brush 
turned by the wheels rather than the motor. 
If the cleaning brush is belt driven, the 
belt may have stretched permitting slip- 
page. Sometimes the bristles of the brush 
are so worn that the sweeping action is 
nil." 

Short- Circuited Tuning 
Condensers 

Al. R. Dayes, radio serviceman and 
amateur operator W2DTD of Brooklyn, 
N. Y., sends along an excellent idea for 
locating those elusive spots where tuning 
condensers short -circuit. The complaint in 
his particular case was of a- 

Majestic Series 90 
"This is an old set, but so well con- 

structed that thousands are in use today. 
I have fixed several complaints of noise - 
a loud scratching noise when turning - 
and occasionally complete cut -out over a 
wide portion of the dial. This is always 
caused by the cast -lead, alloy rotor on the 
steel shaft, expanding in both directions 
short -circuiting to the stators. A similar 
trouble is sometimes encountered with 
other receivers and the location of the 
points of short -circuit is often difficult by 
mere visual inspection. I employ a very 
effective method of sleuthing. 

"Put an ohmmeter on its lowest scale and 
connect it across the plates of an unshort- 
circuited tuning section. It will of course 
read `zero' due to the low resistance of the 
coil. Now turn the zero adjustment rheo- 
stat on the ohmmeter until you obtain a 
small deflection, at which point you are 
ready for the test. When the ohmmeter is 
connected across a defective condenser, and 
the condenser tuned, a slight movement 
of the needle will be noted at every short - 
circuited position. With a screw driver 
shift the stator plates and bend the rotor 
plates until no deflection is noticed as the 
condenser is tuned. Realign and the job is 
done." 

Improvised Knob Wedges 
When knob wedges are lost, or lose 

their tension, they can be replaced by small 
lengths of clock spring bent as shown in 
Figure 3- according to Ambrose Dennek, 
St. Cloud, Mich. Where the spring is very 
difficult to bend, or it breaks, the short 
length should be heated red -hot and per- 
mitted to cool slowly in air. When cool it 
can be readily bent into the "V" shape. 
It should then be reheated and tempered 
bÿ immersing in cold oil or water. This 
will restore its spring qualities. 

" SELLING SOUND 
Allan F. Seaver of New Bedford, Mass., 

sends us the cards illustrated in Figures 
4 and 5. These cards were designed by 
him, and are employed in selling and 
systematizing his sound rental business. 
Figure 4 is an advertisement, and is large- 
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Use the Modern Method 

in your productions; the 

SOUND SYSTEM 

for amplified effects. 

music and speech 

SOUND EFFECTS and dance music for off 

stage or radio effects. 

PROGRAM MUSIC for between the mfr. 

MUSICAL BACKGROUNDS and sequences 

for lectures 

CONTINUOUS MUSIC and effects for silent 

manies. 

Call ALLAN SEAVER - - Tel. 6829 

(See reverse side) 

PIGURE 4 

An advertisement that sells sound and 
sound effects for a New England ser- 

viceman. 

ly circulated among dramatic clubs, schools, 
etc. The reverse side carries suggestions 
of plays in which sound effects can be 
effectively employed, among which are 
listed -"Offstage dance music and be- 
tween the acts," "Music between the acts," 
"Radio effects," "Radio, airplane and siren 
effects," "Boat whistle and offstage music," 
and "Train effect." 

Complete Record 
A complete record of each job is kept 

on the form of Figure 5. The reverse of 
this card is blank, and program notices 

Dam. 
Ball 
Puree 

Noun 
Address. 

B, Balcony! Doke? Speak 

Td: 

RECORDISCS EFFECTS 

CUM 

Add Pro 

I<e\UI(AS: 

FIGURE 5 

A record of sound installations is just 
as important as it record of each 

service job. 

and press comments, when of suitable size, 
are pasted on the back to make the record 
complete. 

Photograph Each Job 
We can only add our suggestion that at 

least one photograph be made of each P.A. 
set -up. There is nothing like a pictorial 
presentation to sell the prospect on the 
next job. Next to deeds, pictures speak 
louder than words. We know of one ser- 
viceman who has photographs of some 
50 public address installations which he ha 
made, and they are the best answer to the 
prospect's question of -"Can I rely on 
you ? ", "Have you done much of this 
work before ? ", "Are you sure this job 
isn't too big for you ?" Etc ?, etc.? 

Serviceman's Diary 
(Continued from page 68) 

I considered. The flanks were not those 
of a race -horse. They were of the beauti- 
fully modeled and rounded Mae- Western 
type. It was definitely a mare. 

"The Sweetheart of Phi Beta Kappa ?" 
I hazarded. 

"Try again," he urged. 
I looked again. The tail was slightly 

raised. as if it were about to take a healthy 
swat at a fly. Perhaps it had something to 
do with modern educational methods. Per- 
haps it was supposed to represent a Trojan 
horse, with graduates emerging to battle 
the business world. Then, again, maybe 
it was only a nightmare! I gave up. My 
job, after all, was to work the volume 
control, follow orders and not to acquire 
a headache over such puzzles. 

I went back to our amplifiers and turn- 
tables. I felt more at ease there. But I 
like those professors. 

Radio Balloons 
(Continued from page 84) 

The balloons have been made in limited 
quantities at Harvard University, at a cost 
of $30.00, which price compares favorably 
with a single airplane trip to a height of 
17,000 feet. For the same cost, when mass - 
produced, larger balloons capable of soar- 
ing to 100,000 feet altitude may soon be 
available. 

Recent developments permit sending up 
the radio meteorograph, as the automatic 
radio stratosphere reporter is named, in 
darkness, which is an advantage to the 
weather man. Sufficient lifting power is 
obtained with the balloons, even without 
sunlight to warm up the gas and provide 
greater buoyancy. Meanwhile, fog, rain, 
snow or high winds which deter airplane 
observation flights, do not stop the tiny 
balloons from going aloft. 

Perhaps the most serious problem facing 
Dr. Karl O. Lange of the Blue Hill Mete- 
orological Observatory and his co- workers. 
is in the extreme cold encountered at high 
altitudes. At 50,000 feet the temperature 
recorded in several recent tests has been 
well below 70 degrees Zero, Fahrenheit. 
The radio and other equipment is therefor, 
subjected to the most trying conditions. 
Components have had to be selected with 
such extreme temperature in mind. Con- 
densers, as well as dry cells, must be 
capable of operating at temperatures quite 
unheard of in the usual run of radio work. 
The equipment is mounted in a balsa wood 
frame, and enclosed in a light insulated 
bag. 

Reaching out into the upper regions or 
stratosphere in this ingenious manner, the 
weather man is at last coming into his own 
in a really big way. The data flashed back 
by tiny transmitters carried aloft by 
dozens and even hundreds of balloons in 
many parts of the country, may soon pro- 
vide a safer basis for long -range weather 
forecasting. For it is far above the earth's 
surface that the elements are concocting 
not only tomorrow's weather, but that for 
the following day and many days there- 
after. 

HOW TO GET STARTED IN 

SERVICE 
Nest month Mr. Zeh Bouck will outline ihn 

fundamentals of service for beginners. 

105 

FOR 772 OWNERS! 

A Companion 
TUBE CHECKER 
EQUALLY OUTSTANDING! 

Your Model 

772" 

fits here - in this 
lightweight, solid - 
wood combination 
carrying case with 
real luggage han- 

dle ... along with 

This 

New Model 
sr l/ 

773 
Tube Checker... 
which matches your 
"772 "... giving you 
a complete,modern, 

servicing com- 
binatson. 

Simply mount your Model "772" 
Analyzer in this handsome, combi- 
nation carrying case along with the 
matched Model "773" Tube Checker, 
and you have the most modern, up- 
to- the -minute servicing unit avail- 
able. Model "773" represents the 
last word in tube checkers ... in de- 
sign ... in operating characteristics 

. in simplicity and dependability! 
But if you don't own Model "772" 

. purchase the complete unit 
(Model "775" SERVISET). Be set for 
better business in the active season 
ahead ... be able to service sound 
movies, P.A. systems, electronic cir- 
cuits and television, as well as all re- 
ceivers. Have a servicing unit that will 
enable you to get the profits from all 
these sources, and one that will re- 
main serviceable and dependable for 
years to come. Be sure to get coln- 
plete information. Return coupon. 

Remember .. . 

WE S TN 
nsfrumenfar 

can be purchased under the 
TESTON INVESTMENT PLAN. 

Weston Electrical Instrument Corporation 
615 Frelingbuyren Avenue, Newark, New Jersey. 

Send dala on Models 773, and 775 combination. 

Name ._ 

Address 

City 
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This is the woilstt greatest collection of radio 
knowledge all in one huge. 0 -pound volume - 
O.h!rardi s famous course used by thousands of 
students In 82 different countries. With this one 
book you can quickly master RADIO. FLEC. 
TRICITYt and SOUND. Clear! Up -to date! Corn. plate! Inexpensive! 

PARTIAL LIST OF SUBJECTS 
Elec- 

trical Current-Electrical trical Unito: OhmsLaw Rut. 
taries -Magnets sm- Electromagnetism- Electromag. 
netic Induction -Inductance - Condensers -Alter- 
uatin Curent Circuits-Filters-Electrical \leaser. 
BIns 

Instruments- Electromagnetic Radiations -The 
roadcast Station -The Receiving Station- Vacuum 

Tubes -Radio Frequency Amplification -Loud Speak - 

eRatt 

t-eryy Op r ated -T te Power Sun. 
'41"..- "g iivers s PA. 

anaAmre- it 
toReH- 

Wave Reception-Photoelectric Colis, Television- 
The Antenna and Ground-Testing and nR- 

und Motion Picturesud Appendixes -83R SelóRe- .n.r Questions for Study. 

/XVIANY/ 9 #.ieffreieons#Pte 
Radio & Technical Pub!. Co. 
45 Astor Place. New York. Dept. RN -87 

Encl. and sa for RADIO PHYSICS COURSE. 
postpaid. (Foreign 54.50) 

C Please send Free Circular -P". 

WORN - 
OUT 

DOWN - 
LEADS WITH 

HEAVY STRANDED 
TINNED COPPER 
CONDUCTORS 

LYNCH 
GIANT KILLER CABLE 

Used by U. S. Government- 
Airways-Broadcasting Stations - 
Radio Engineers and Amateurs the 
World Over. 

World's Largest Makers of Antenna Syscemi 

L. S. BRACH Mfg. Corp. 
Newuk, N. J. 41/3? Est. 1906 

RADIO ENGINEERING 
RCA institutes offer an Intensive course of high 
standard embracing all phases of Radio. Practi- 
cal training with modern equipment at New 
York and Chicago schools. Also specialized 

courses and Rome Study Courses under No 
obligation" plan. Catalog Deft. RN -37. 

RCA INSTITUTES, Inc. 
75 'hoick St.. New York 1154 Merchandise Mart. Chicago 
Recognized Standard in Radio Inttruction Since 750D 
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RADIO PHYSICS COURSE 
ALFRED A. GHIRARDI 

Lesson 64. Filters 

BY inverting the band -pass filter, the 
filters shown at (A) and (B) of 
Figure 1 are obtained. This is called a 

band- suppression filter. The characteristic 
of this type is shown at (C). Filters of this 
type are commonly used to suppress elec- 
trical disturbances lying within some par- 
ticular band of frequencies. 

The "wavetrap" sometimes used in the 
antenna circuits of radio receivers is a form 
of band -suppression filter. As shown at (A) 
of Figure 2, a series wavetrap consisting of 
a coil and a variable condenser connected 
in parallel with each other, are connected 
in series with the antenna circuit of a 
radio receiver. When the filter is tuned to 
resonance for a given frequency, signals of 

series with the coil in the antenna circuit. 
Electrical filters are used extensively in 

studying the characteristics of communica- 
tion equipment and in the transmission of 
electrical impulses of multiple frequency as 
exemplified by speech or music. Such filters 
consist of capacitance and inductance net- 
works so designed that they allow certain 
frequencies to pass readily through them 
while at the same time they attenuate other 
frequencies strongly. By the use of filters 
for instance, a composite sound may be 
divided into several parts, or a fault in 
telephone apparatus may be remedied by 
attenuating or placing emphasis on certain 
ranges of the frequency spectrum. 

By means of band filters, it becomes pos- 
sible to separate in accordance with the 
frequency. We are thus enabled to trans- 
mit a number of messages simultaneously 

Figure 1. Two forms of hand- suppression filters and the transmission 
characteristic produced 

\r ANTENNA 

WAVE -PP AR 
FILTER 

JO RECEIVER 

GROUND (Q) 
WAVE TRAP IN SERIES 

(ACCEPTOR CIRCUIT) 

FIG2 

ANT ENNA 

TO 
RECEIVER 

GROUND (B) 
WAVE TRAP IN PARALLEL 

(REJECTOR CIRCUIT) 

Figure 2. Band -suppression wave traps or filters connected to the antenna circuit 
of a radio receiver to eliminate interference from unwanted stations. (A) Series 

wave trap. (B) Shunt or parallel wave trap. 

that frequency cannot enter the receiving 
set since the parallel resonance filter cir- 
cuit presents a very high impedance to the 
flow of current of the frequency to which 
it is tuned. It can be designed to suppress 
a band of frequencies about 10 kc wide, 
depending upon the width of its resonance 
curve. It is a "rejector" wave trap. 

If the filter is shunted across the antenna 
and ground connections as shown at (B), 
the signals to which the filter is tuned will 
go through the receiver while the other 
signals will be shunted across through 
the filter since it offers a very high im- 
pedance to signals of its resonant frequency 
and a low impedance to all others. A band 
of frequencies about 10 kc wide (depend- 
ing on the resonance curve of the filter) 
will pass through the receiver coil for any 
setting of the filter condenser. This is an 
acceptor wave trap. The filter tunes more 
sharply if it is inductively coupled to the 
antenna circuit by winding a 5 -turn coil 
over the coil of the filter and connecting it in 

over the same telephone circuit, or through 
the air, and to separate these messages at 
the the receiving station. 

For example, in the multiplex telegraph 
system, known as the carrier current sys- 
tem, there are transmitted over the same 
pair of wires simultaneously, 10 telegraph 
messages which are carried by currents of 
ten different frequencies, all somewhat 
above those of the voice range; two or- 
dinary telegraph messages, carried by di- 
rect currents, i.e., zero frequency cur- 
rents, and an ordinary telephone conversa- 
tion. This multiplex telegraph system is in 
operation between many of the important 
cities of the country. In every case, the 
separation of the different messages is ac- 
complished by means of electrical filters 
which select a single band of frequencies 
for transmission to the apparatus to which 
they are connected and fail completely to 
transmit all the other messages which may 
be simultaneously received. 

Filters are being used more and more in 
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radio receivers in order to obtain certain 
desired characteristics which are either 
otherwise unobtainable, or else would be 
very much more expensive if arrived at by 
other methods. 

Resistance -rapacity type filters consisting 
merely of a resistor in series with one side 
of the line, and one or more condensers 
across the line, are used extensively in audio 
amplifiers. They have one great advantage 
in this type of work in that they are cheap 
and do not have any bothersome resonant 
frequency points which might be objection- 
able if the ordinary inductance- capacity 
filters were used. 

Band -pass filters are being used exten- 
sively in radio receivers of both the tuned - 
radio- frequency (T.R.F.) and the super- 
heterodyne type. They are arranged to 
pass a band of frequencies approximately 
10 kilocycles wide. 

Radio Telephone 
(Continued from page 77) 

Even quicker action was recorded in re- 
sponding to an emergency phone call from 
the tug Atlantic itself. At 5:27 a.m. the 
captain of the Atlantic phoned that one of 
the firemen had been taken very ill and 
was suffering from intense pain in the 
abdomen. At the time the tug was just 
entering the Horseshoe Range in the Dela- 
ware, above the Philadelphia Navy Yard. 
The captain was instructed to proceed im- 
mediately to Girard Point and wait the 
arrival of an ambulance. St. Agnes Hos- 
pital was communicated with and an am- 
bulance was rushed to meet the tug. The 
fireman was admitted to the hospital 63 
minutes after the call for help was received. 
The life of this man was undoubtedly 
saved by the radio telephone, for upon 
admission to the hospital it was found that 
he was suffering from a ruptured gastric 
ulcer. Any delay would almost certainly 
have been fatal. 

This new marine radio telephone system 
is operated in conjunction with the Bell 
Telephone Company of Pennsylvania. The 
shore equipment consists of two unattended 
radio receivers which pick up the calls from 
the tugs; an unattended radio transmitter 
which transmits calls to the tugs, and an 
attended control terminal. One of the 
radio receivers is at Girard Point, the other 
at Point Breeze. The transmitter is on 
the roof of the home office building. All 
of the shore equipment is connected by 
wire telephone circuits with the toll tele- 
phone switchboard. 

The control terminal, which unlike the 
receivers and the transmitter requires the 
constant presence of a skilled operator, has 
two chief functions. The first is to effect 
a satisfactory connection between the radio 
circuits and the wire circuit to the tele- 
phone switchboard where the calls are 
switched to land telephone lines. The 
second is to attain the best possible ratio 
of useful signal to the noise which is inevi- 
tably introduced by radio transmission. 

The control terminal operates on direct 
current furnished by a motor generator 
capable of delivering approximately 6 am- 
peres at 24 volts and .2 ampere at 130 
volts. The transmitter is a high -frequency 
crystal -controlled, 50 -watt radio transmit- 
ter operated by remote power control over 
the telephone circuit, and by voice control 
of the carrier. The carrier can be adjusted 
to any frequency from 30 to 60 mega- 
cycles. The radio receivers are of the a.c.- 
operated, crystal -controlled superhetero- 
dyne type, designed for unattended opera- 
tion on fixed -frequency communication in 
the 30- to 42- megacycle band. 
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Now Available! 
Sturdy Binders fo Hold Your Copies of Radio News! 
We scoured the market for a sturdy, economical, attractive binder in which 
copies of RADIO NEWS could be preserved for future use and we finally 
found one that met our standards. 

The new RADIO NEWS Binder looks like a book and is a bound book in every 
respect- except that you snap the magazines in the cover, one at a time, 
with a little, unbreakable hooked wire. All the contents may be removed 
instantly and reinserted easily whenever you so desire. 

The Binder is durably bound in tan buckram, with the name "RADIO NEWS" 
stamped in gold leaf on the backbone. Twelve copies of RADIO NEWS fit 
in each binder. You can obtain one for only $2, postpaid in the U. S. 
(Foreign prices on request). 

We are so sure that you will like this binder, that we guarantee to refund your 
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CARTER PARTS 

THE STANDARD OF QUALITY 
FOR THE RADIO INDUSTRY 
Saie umnry! SPetify Yeah Cartrr Parts! They're 
mechanically and electrically perfect -your aasar- 
anre of a aatisfartory job. WRITE DEPT. RX8 TO- 
DAY FOR COMPLETE NEW CATALOG. 

Vitreous Enamel. Carbon and Wire -wound Resisten 
Volume Controls Variable Resistances Push 

Button. Tag and Jack Switches Jaoks and Plugs. 

UTAH RADIO PRODUCTS CO. 
CHICAGO, U.S.A. 

TORONTO BUENOS AIRES 
ONTARIO. CANADA UCOA RADIO PRODUCTS CO 

"16 YEARS Of EEAOERSRIPII 

SUPERIOR 
CENEMETER 

100 Kc. to 100 Me.- I.F. -R.F. 
25 to 10,000 Cycles -A. F. 

reGIANT dial 
receivers at 
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IairecPrator 
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,quen 
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direct-fre- 
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2recadingahort05 

Me. Accuracy, 1 :o onai.[. and hrodd- 

The iable audio 
waves. 

be used as modulation of Inc 
r.. for 

checking radio arts' a.L, or may he taken off in- 
Is in three bands for 

testing public systems. The audio 

Modulation on-off switch. r.f. attenuator. output meter 
hand 

leakage tester (all condensers) ,e included in this 
andsome. shielded Instrument for 00. 130 -volt operation. 

d.c. or a.e. (any commercial frequency). Order one today. Shipping weight, 10 Ills. 
SEND FOR OUR FREE CATALOGUE IN COLORS. LISTING 

OUR FULL LINE! 

SUPERIOR INSTRUMENTS CO. 
Dee . RN -7, 138 Liberty Street. New York, N. Y. 

For those who can't afford the time and expense 
of a 4 -year college course, Bliss offers a con 
densed ONE YEAR residence training, Combin 
Ina essential Theory and Practice. 45th year 
CATALOG ON REQUEST! 

BLISSELECTRICAL 
SCHOOL 

478 Takoma Ave., Washington, D.C. 

THE TECHNICAL REVIEW 
CONDUCTED BY THE TECHNICAL EDITOR 

Fundamentals of Vacuum Tubes, by 
A. V. Eastman; McGraw -Hill Book Co., 
1937. Quoting from the preface: "It has 
been the author's intent . to combine 
in a single text the basic theory underlying 
the operation of all types of modern 
vacuum tubes, both radio and industrial, to- 
gether with their more common applica- 
tions. In so doing an effort has been made 
to avoid either writing a text that is al- 
most purely descriptive or presenting such 
a wealth of mathematical material as to 
make the work unattractive to a large 
group of potential readers who desire only 
a basic working knowledge of vacuum 
tubes." The text deals with the operation 
of the tube itself and its associated circuit 
but is not in any way a collection of 
multiple tube circuits. A general knowl- 
edge of a.c. laws is assumed and mathe- 
matical knowledge including calculus. Since 
mathematics has not been used to excess, 
readers with lesser accomplishments in this 
direction can still benefit from its study. 

The author discusses the phenomena of 
electron emission in some detail, giving the 
characteristics of different types of cathodes, 
the required temperatures, etc. The treat- 
ment of tube circuits, such as amplifiers, 
rectifiers, detectors, relays, have been ex- 
plained at length so that the reader should 
be able to design the most efficient circuit 
for a given tube. The text is clearly writ- 
ten and appears to be up to date except 
for some minor subjects such as direct 
coupled amplifiers. It is also refreshing to 
see that the author has used the customary 
technical terms and engineering symbols in- 
stead of inventing a language of his own - 
this is rare in tube literature. Although the 
title of the book refers to vacuum tubes, 
industrial gas -filled tubes are also included; 
the reader can learn all about Phanotrons, 
Ignitrons. Thyratrons and other members 
of the gas -filled family. A table of charac- 
teristics of the most popular types is 
included. 

Man in a Chemical World, by A. Cressy, 
Morrison; Charles Scribner's Sons; 1937. 
This volume was published as a result of 
the great success of the celebration of the 
Three Hundredth Anniversary of the found- 
ing of the Chemical industry in the United 
States of America, in 1635, by John Win - 
throp, the younger, then Governor of Con- 
necticut. It is a book, intended for the 
general reader, which describes all the 
myriads of ways all of us depend on the 
Chemical industry. Practically any kind 
of industry nowadays employs chemists for 
the preparation of their materials. The 
radio industry is no exception, metal tubes, 
bakelite and other insulators, condensers, 
etc., are as much the product of chemists as 
of radio engineers. 

Manual of Lathe Operation and Ma- 
chinists' Tables, by the Engineering Depart- 

ment, Atlas Press Co. Although it has no 
direct connection with radio, this book has 
been listed here since many workers in 
radio have occasion to use a lathe. It is 
a guide to the operation of the lathe for 
all sorts of purposes and in addition gives 
numerous tables with respect to drill sizes 
for different classes of fit. Mechanically 
inclined readers will find in it much valu- 
able information. Chapter Headings are: 
1. Lathe Care and Construction; 2. Theory 
of Metal Cutting; 3. Cutting Tools; 4. The 
Machining of Various Materials; 5. Hold- 
ing the Work; 6. Drilling and Boring; 
7. Thread Cutting; 8. Lathe Attachments 
and their Uses; 9: Woodturning on the 
Metal Lathe; 10. Machinists' Tables; 11. 
Index; 12. Pages for your Shop Notes. 

Review of the Proceedings of 
the Institute of Radio Engineers 

for May, 1937 
A Simplified Circuit for Frequency Sub - 

standards Employing a New Type of Low - 
Frequency Zero -Temperature -Coefficient 
Quartz Crystal, by S. C. Hight and G. W. 
Willard. This paper presents a new type 
of stabilized quartz controlled oscillator and 
a new type of low -temperature- coefficient 
piezo -electric quartz circuit element which, 
in their combination, are particularly suit- 
able for portable substandards of frequency. 
The oscillator circuit is simple and may be 
easily stabilized by two reactance adjust- 
ments so that the frequency is unaffected 
by change of tubes or by small changes in 
the circuit reactances, the plate voltage, and 
the ambient temperature. 

The Harmonic Mode of Oscillation in 
Barkhausen -Kurz Tubes, by W. D. Hersh - 
berger. The phenomenon of harmonic op- 
eration of Barkhausen -Kurz tubes employ- 
ing a resonating helical grid is investigated 
by the use of tubes with the plate cut 
transversely into three sections. It is shown 
that the fundamental or Barkhausen fre- 
quency may be elicited by exciting the 
grid at its central portion, but that if the 
grid is excited at its ends either symmetri- 
cally or unsymmetrically the oscillations oc- 
cur at double the Barkhausen frequency. 
This doubled frequency is that usually gen- 
erated by tubes of this type. It is also 
shown that it is essential to tune the fila- 
ment circuit of the oscillator if maximum 
power output is desired. 

Application of the Auto -synchronized Os- 
dilator to Frequency Demodulation, by 
J. R. Woodyard. A new frequency -operated 
demodulator is described which does not 
respond to amplitude modulation. These 
results are achieved by making use of a 
controlled oscillator at the receiver which 
automatically synchronizes with the trans- 
mitter frequency. If desired, this method 
can be made to give a large response with 
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extremely small amounts of frequency shift. 
On the other hand, it can also be used when 
the maximum frequency shift is many times 
as great as the signal band width. Other 
advantages are its linear response and its 
simplicity which requires the addition of 
only one tube to existing receivers. 

Review of 
Contemporary Literature 

THE following are reviews of articles 
appearing in recent issues of techni- 

cal magazines; the name of the magazine 
and its date are given after the title of 
each article. Copies of these articles are 
not included under the "Free Booklets" - 
they are available from your bookdealer 
or direct from the publishers. Addresses 
of publishers will be furnished on request. 

Noise in Frequency Modulation, by Hans 
Roder, Electronics, May 1937. A mathe- 
matical demonstration of the validity of 
the noise- suppression effect in wide -band 
frequency modulation, which shows the 
necessity of a wide -band and a limiter. 

Tone Fidelity Switch, by A. G. Manke, 
Electronics, May 1937. Description of a 
multiple switch which varies bass- compen- 
sation and tone -control circuits simultane- 
ously with the coupling of the if. trans- 
formers. Six different positions are 
provided. 

The General Radio Co. has issued a new 
catalog, "Catalog J ", containing data on 
several new instruments manufactured by 
that company, in addition to the regular 
line of equipment for the laboratory. 

A Noise Reducer for Radio- Telephone 
Circuits, by N. C. Norman, Bell Labora- 
tories Record, May 1937. Description of 
a noise reducing circuit consisting of the 
expander section of the "compandor." The 
circuit is so adjusted that signal levels of 
-30 db are passed without change while 
levels above this are amplified progressively. 
Levels below -30 db are attenuated pro- 
gressively and are lost along with the noise. 

Frank Talk about this Business of Trans- 
mitting Tube Ratings, by E. C. Hughes, Jr., 
QST, June 1037. This article explains the 
reasons for the maximum ratings of trans- 
mitting tubes and should prove handy for 
amateurs who do not take these ratings 
seriously. 

Type 726 -A Vacuum -Tube Voltmeter; 
The General Radio Experimenter, May 
1937. Description of a v.t. voltmeter em- 
ploying a diode rectifier and an amplifier 
with cathode- loading. The instrument mea- 
sures peak voltages with small errors (less 
than 3 percent) up to 100 mc. Five ranges 
are provided with maximum readings of 
1.5- 5 -15 -50 -150 volts (r.m.s.). The recti- 
fier is a 955 and mounted in a probe so as 
to eliminate leads. 

Inverse Feedback, Its Benefits and Its 
Limitations; The Aerovox Research 
Worker, April 1037. A review of the sub- 
ject and an explanation of what can and 
what cannot be done. 

R. F. Transmission Lines, by E. L. 
Dillard, The Radio Engineer Vol. 1. No. 3. 
A practical discussion of the two -wire open 
type and concentric tube non -resonant r.f. 
transmission lines with useful tables and 
graphs. 

FREE BULLETINS 
Free Broadside on Super -Pro 
Any RADIO NEWS reader, interested in the 

new Hammarlund "Super -Pro" receiver will 
be pleased to know that he can obtain a 
free booklet which provides detailed de- 
scriptive information on this new set, com- 
plete with curves and illustrations. Re- 
quests should be addressed to RADIO NEWS, 
461 Eighth Avenue, New York City. 

SltllnrW,C/E 
EVIIII'A\E \T 

Special "Ham" Guide 
The Wholesale Radio Service Company 

announces a new Amateur and Short-Wave 
catalog No. 66, containing information on 
transmitters, receivers, tubes, and other ap- 
paratus. Copies are free to call amateurs. 
Write to RADIO NEWS, 461 Eighth Avenue, 
New York City. 

New Dynamic Microphone 
The book shown in the accompanying 

illustration on the new Western Electric 
633A dynamic microphone is free to all 
RADIO NEws readers for the asking. The 
manual outlines the features of this new 
"mike" and the reader will find it highly 
illustrated and interestingly written. Write 
to RADIO NEWS, 461 Eighth Avenue, New 
York City. 

New insti uction Book 
for Potential Amateurs 

The "Radio Amateur Newcomer" by 
Frank C. Jones is an excellent book for 
anyone desiring to become an amateur. 
It tells how to get started in amateur 
radio, gives practical instructions for 
learning the code and obtaining an 
amateur's license. It is complete with 
information and circuit diagrams for 
building modern amateur receivers and 
transmitters. The price of the book in 
this country is 25 cents; foreign cost, 30 
cents. Address requests to RADIO NEWS, 
461 Eighth Avenue, New York City. 

Free Tube Folder Classifies 
Over 400 Tubes 

A newly revised folder classifying more 
than 400 makes and types of vacuum tubes 
according to their base connections has just 
been issued by the Weston Electrical In- 
strument Corporation. The tube base con- 
nection diagrams in this latest folder show 
85 different prong arrangements and base 
connections. The diagrams have been spe- 
cially prepared to facilitate the Weston 
methods of selective analysis. The leaflet is 
available to servicemen without charge, 
simply address your request to RADIO 
NEWS, 461 Eighth Avenue, New York City. 

Special P.A. Catalog 
The Webster Company's latest catalog 

on sound equipment describes in detail 
their complete line of low and high -pdwer 
public address systems, their new inter- 
office call systems, speakers, microphones, 
and other accessories. Copies are obtain- 
able free of charge from RADIO NEWS, 
461 Eighth Avenue, New York City. 

Electrical Wiring Accessories 
The Harvey Hubbell Co., Inc., have of- 

fered to supply a free copy of their 1937 
(Turn to page 115) 
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NOW READY 
THE NEW SYLVANIA 

CHARACTERISTICS 

S H E ET! 

(NARAqER 

Let It Solve Your Tube 
Characteristics Problems! 
No radio service man should be without 
this complete tube characteristics chart. 
It contains the very latest tube character- 
istics information available - information 
that can be found nowhere else. 

COVERS MORE THAN 180 TYPES 
The Sylvania Tube Characteristics Sheet 
suits service men to a "T." It covers 
more than 180 types ... tube types are 
numerically listed . . . characteristics are 
tabulated ... all characteristics and base 
diagrams are arranged on one side of the 
paper -instantly available. Also contains 
full information on the latest types of glass, 
metal and "G" tubes. Folds to pocket 
size --swell for your service kit! 
Best of all, it's FREE! Just fill in and 
tear out the coupon below, and send it to 
us. You'll get your Characteristics Sheet 
. . . pronto! 

SYLVANIA 
SET -TESTED RADIO TUBES 

HYGRADE SYLVANIA CORP. 
Emporium. Penna. 
Please send me a FREE copy of the latest 
Sylvania Tube Characteristics Sheet. 

1 
RN-87 

Name 

Address 

City State 
Dealer E Service Man 
Amateur Experimenter 
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"LET ME TRAIN YOU 'at 4r/YrL2 

a FOR A GOOD 
RADIO JOB' 

N4 Get in Line for Big Money! 
Radio Is growing fast. Modern receivers re- 
quire thoroughly trained experts for service 
and maintenance. You can become such an 
expert ... right at home ... through R.T.A 
methods and begin earning money almost 
from the start of your course. In a very 
short time you will 

Be the ONE Man in 
1,000 

INCLUDED 

who understands everything there 
is to know In order to give quirk 
"sure -tire" service to all kinds 
of receivers. You can be the one 
man who can take the service 
business away from the old -time 
radio "tinker."' 

WITH OUR 

TRAINING 

No Experience Needed 
Even though you know nothing 
about Radio now. you can quick- 
ly qualify the R.T.A. way to step 
right into a well paying position v -cr start your own profitable 
business. Use your spare time and 

LEARN AT HOME 
Most R.T.A. members start mak- 
ing money right from the be- This efficient time - 
ginning. The special servicing saving. trouble -find 
equipment which is supplied In Circuit Analy 
without extra cost makes this zer and Resistance 
Possible. Don't wait -get start- Tester helps you to 
ed now. Write today for our make money without 
Interesting Radio Book FREE. delay. 

Don't Put It Off -Send Coupon Now 
RADIO TRAINING ASSOCIAI ON OF AMERICA 
4525 Ravenswood Ave.. Dept. RN -87. Chicago. III. 

RADIO TRAINING ASSN. of AMERICA 
Dept. RN -87. 4525 Ravenswood Ave.. Chicago. III. 
Gentlemen: Send me details of your Enrollment Plan 
and information on hots to learn to make real money 
in radio quick. 

Name 

Address 

L City Mite I 

J tom 

TRIAD 
The Radio Tube That Gives 

SATISFACTION 

Double- Checked for Quality 

Used by Leading Set Manufacturers 
and Preferred by Expert Servicemen 

A Profitable Line to Handle 

TRIAD MANUFACTURING CO.. Inc. 

PAWTUCKET RHODE ISLAND 

THE QUALITY NAME IN RADIO TUBES 

A whole shop full of tools in 
one. Does away with slow 
hand work. Plugs in any light 
socket AC or DC, 110 v 
13,000 r.p.m. Uses 200 
different accessories 
grinds. polishes. routs, 
drills, cuts, carves. sands, 
saws, sharpens, engraves. 

Gel A Demonstration 
at Hardware.Dept. Scores. 
Tool Dealers or order on 
10 Day Money- DackTrial. i 

510.75 and up postpaid. 3 i 

Accessories Free. DeLuxe 
Model 518.50, with 6 Ac- 
cessories. Catalog Free. 

For 
Faster 

Better dubs 

7 CRAFTSMAN W Project Book 
dee.'Easvwork 

Profit 
ornsaakk- 

Ina many Interesting and unusual 
Projects 25e, stamp, or coin. 

CHICAGO WHEEL & MFG. CO. 1111 W. Monroe, Dept. AB, Chicago 
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ORD? QRD? ORD? 
CONDUCTED BY GY 

NOW that the Wagner Act has been upheld by the U. S. Supreme Court, 
radiops have the strongest weapon with which to fight for better working 

conditions and wages. The NRA was the first impetus that radio organizations 
ever received in their uphill fight for recognition and which produced the present 
standard of wages won at hard cost. But NRA's short -lived usefulness caused 
shipowners and employers of radio technicians to snicker at further attempts to 
better the operator's working conditions, in spite of the admitted splendid progress. 

TO the rescue came this Wagner Act 
backed by a fighter, by a Supreme 
Court decision, and by the forceful- 

ness of a man of action who intends to 
make it his personal grievance if the law 
is not abided by, the President of the USA. 
Now also comes the momentous and fear- 
ful question. Can radiop organizations, like 
individuals, stand prosperity? Will they 
"kill the goose that lays the golden eggs" 
by too much pressure, or as they say in 
New York, try to get as much "as the 
traffic will bear," by striking continually? 
We hope not but that remains to be seen. 

Radiops are continuing to receive in- 
direct assistance in their battle for recogni- 
tion by the frequency with which SOS 
signals have been transmitted by distressed 
vessels on both coasts. Not that radiops 
pray for this type of publicity to further 
their demands, but stormy weather condi- 
tions and newspaper accounts have uncon- 
sciously worked toward this end. Recently, 
the German tramp freighter Borkum, 
bound for Houston from Hamburg, sent 
out SOS msgs when it suffered a broken 
stearing gear in a violent storm. It was 
almost in the middle of the Atlantic 
Ocean when this mishap occurred and 
but for the timely arrival of the SS 
Tamaroa and the SS Colombie, another 
ship might now be crossed off the lists 
of Lloyd's Register. Terror was added to 
the crew's discomfort when the radio re- 
ceiver went out of commission. One of the 
msgs received stated that "receiver is dam- 
aged." Just another case to prove the 
necessity for auxiliary equipment. 

Radio operators in South America cer- 
tainly have some fine station equipment 
to adjust and supervise. The photo in our 
heading this month shows the 50 -kw 
transmitter and control desk at Radio "El 
Mundo," San Fernando, Argentine. 

In a recent issue we described the ex- 
perience of Skipper Walter Robertson in 
the Vasca De Gama blow -up and his assur- 
ance that "I'll never go to sea again unless 
a radiop and proper apparatus are included 
in the vessel's equipment." Well, he's go- 
ing back to sea again after a year's layoff 
on the Tunaclipper Westgate, a 110- footer 
just recently launched. And this time there 
will be installed complete radio equipment 
of the latest type used on fishing boats. 
Also, his radiop in charge will be no less 
a personage than Brother R. Cunningham 

who has been receiving excellent reports 
on his papers from various skippers for 
the past fifteen years. Nothing but the 
best, says Robertson, which should be the 
motto for all ships! And say we, "Bon 
Voyage and pleasant weather, and may 
your tuna catches be large and often." 

The old sleuth pins another medal on the 
chest with the ferreting out of William 
Leipert for his old pal, who is now so- 
journing in that far away country, Bang- 
kok, Siam. Remember this Siamese letter 
was published in this space requesting the 
former's whereabouts? And we find he is 
on the SS Pan American and have trans- 
mitted Friend Bassett's letter from Siam to 
Leipert. We wish to thank Brother Cozier 
of the SS E. J. Bullock for aiding us in 
locating Brother Leipert. Therefore, me 
hearties, anything goes after this bit of 
Sherlock Holming. Only don't ask us to 
find lost teeth in the Black Sea or scratched 
radio tubes in New York. 

Among the fan mail a unique request 
comes from .a radioman. Here is one 
radiop who isn't particularly happy about 
trying to get employment within the con- 
fines of these coasts but prefers sos lething 
"either in South America or Rumania." 
Why these two spots should be picked 
out is a mystery as Greece or Africa could 
just as easily denote desire for foreign 
service. Although we are asked and occa- 
sionally answer numerous strange questions, 
some of which involve "encyclopedic" re- 
search and some the aid of Consul Gen- 
erals; this one stumps us. He has a ticket 
and is eligible for duty on any of the 
usual ship or shore stations here in the 
States, but whether this qualifies him for 
foreign duty, is another thought. If any 
of our readers know the answer to this one, 
how's to drop us a line which will be re- 
layed to "anxiously waiting." 

And another Indian bites the dust! 
Yeah, brethren, Brother Cosmos, one of 
ARTA'S original members, has resigned. 
His reason stated in terse language can 
be outlined in brief. "I resign in protest 
against the recent action of Mervyn R. 
Rathborn and Hoyt S. Haddock in seeking 
affiliation with the CIO and ... our Na- 
tional officers' utter disregard of the man- 
date of the membership calling for affilia- 
tion with the CTU." This column has 
known of the good hard work that Brother 
Cosmas has performed in bringing the 
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ARTA to its present strength and it re- 
gards with regret and fear this, another, 
resignation by one of its outstanding mem- 
bers. Of course, the reasons quoted are 
only part of his argument of differences 
with ARTA, but in the main the above are 
symbols to explain his withdrawal from 
an organization which he has seen grow 
from "diapers to short pants and up to the 
thrill of longies." Whatever Cosmas does 
and wherever he may go, ye Ed and all 
of us sincerely wish him the best of luck. 

On the heels of this comes the announce - 
men of the formation of a new organiza- 
tion for radiops and this one is organized 
under the banner of the CTU, an A.F.L. 
affiliate. In a letter received from Brother 
L. J. Kleinklaus, its acting general Sec - 
Treas., he briefly gives a synopsis of its 
aims which are: "Former members of the 
New York local of the ARTA in order 
to correct a situation which we deemed 
detrimental to radiomen, applied to the 
CTU for a charter. This was gained a 
few months ago. This has set up a Marine 
division of the CTU with our own auton- 
omy in this field but, of course, working 
within the confines of the International 
constitution. Work has been proceeding 
admirably and we are at present engaged 
in building up our membership. Our aim 
is to set up a radio organization compris- 
ing a jurisdiction over only Marine opera- 
tors and Marine Shore Station men, which 
will allow the men to be employed at nat- 
urally the best conditions obtainable and 
without the entangling and obnoxious ties 
of other groups" In this manner the 
Marine Division of the CTU has been set 
up to embrace all Marine Radio officers 
and Coastal Station Radiomen, with full 
autonomy in the marine field, working 
of course within the scope of the constitu- 
tion of the CTU. 

Various groups in most organizations 
have certain ideas which they believe are 
for the best interests of the total mem- 
bership. This new offspring honestly and 
truthfully believes it is in the right. As 
long as each association is honestly work- 
ing for the good of the radiop, then nothing 
more can be said. But when such organi- 
zation is found to be using its membership 
for the private gain of subversive groups 
and undesirable elements in the organiza- 
tion and in the operating profession, then 
it is the duty of all interested persons and 
mediums to bring such matters to light for 
the benefit of all radiops. 

It is with pleasure we note the great 
strides being made in the shipping industry. 
This will bear directly on the employment 
situation for radiops, which is now nota- 
bly easing up on both coasts. Still further 
improvement must be made so that the few 
who cannot find a billet (even during good 
times) will be able to ship out from the 
beach, if for no other reason than to get 
their tickets signed by a benevolent skipper. 
So with a cheerio and 73 .... ge . ...GY. 

V. T. Voltmeter 
(Continued from page 88) 

be doubled by using two 5- megohm re- 
sistors connected as shown in Figure 7. 

Measuring Amplifier Power 
Output 

The power output of a receiver or an 
audio amplifier can easily be measured with 
the v.t. voltmeter. The procedure is as 
follows: Disconnect the voice coil from the 
output transformer and connect in its place 
a vitreous resistor having a d.c. resistance 
equal to the a.c. impedance of the voice 

coil. Operate the amplifier at the desired 
level and measure the voltage developed 
across the resistor. By using the formula 

(E peak X .707)' 

R 
the power output can be calculated. 

If it is desired to know the maximum 
undistorted output of a Class A amplifier, 
this can be obtained by measuring when 
the amplifier is operated with sufficient 
input so that grid current just begins to 
flow on signal peaks. This operating point 
can be determined by the method given 
in the following paragraph. 

Checking Class "A" Audio 
Stages for Overload 

A Class A audio stage will overload and 
distort at the point where grid current 
starts to flow. In the case of resistance - 
coupled amplifiers with high -mu tubes and 
high -value grid leaks, the grid current may 
be too small to measure with a common 
milliammeter. However, with the circuit 
given in Figure 5, this measurement may 
be made with precision. Condenser (C) 
bypasses the audio signal, so it will not 
actuate the tube voltmeter. However, any 
d.c. flowing in the grid circuit will charge 
this condenser and the resulting voltage will 
be indicated by the v.t. voltmeter. 

Measuring Impedance 
The following procedure will permit the 

measurement of a wide range of im- 
pedances, from voice coils to audio trans- 
formers: With reference to Figure 6, con- 
nect the unknown impedance in series with 
a potentiometer having a resistance greater 
than the unknown impedance. Then con- 
nect the pair to an a.c. source of the fre- 
quency at which the measurement is de- 
sired. Measure the voltage developed 
across the inductance (points "A" and 
"B ") and note its value. Then re- connect 
the v.t. voltmeter to the junction of the 
inductance and potentiometer and to the 
moving arm of the potentiometer, (points 
"B" and "C ") ; adjust the potentiometer 
until the voltmeter reading is the same as 
the first reading noted. The impedance of 
the unknown inductance will then be equal 
to the d.c. resistance of the portion of 
the resistance element that is in the meter 
circuit ( "B" to "C "). This d.c. resistance 
can then be measured with a common 
ohmmeter. 

Measurement of R.F. and I.F. 
Potentials 

This versatile v.t. voltmeter provides an 
easy and accurate method of measuring 
r.f. and ii. potentials which renders it in- 
valuable for investigation of r.f. gain, de- 
tector efficiency, etc. These voltages are 
measured in exactly the same manner as 
low frequency voltages, except that the 
goose neck adapter is employed. 

After making the necessary connections, 
the tuned circuit to which the v.t. volt- 
meter is attached should be readjusted 
for resonance as the small input capacity 
of the meter tube will slightly detune the 
circuit. If the frequency is very high, 
also connect a 1 /10 mtd. paper bypass 
condenser between the cathode of the 75 

tube and the low potential point of the 
circuit to be measured to bypass r.f. from 
the v.t. voltmeter, so that the meter and 
its associated components will not become 
part of the r.f. circuit. This connection 
can be made without disturbing the tube 
socket by using one of the little wafer 
type adapters commonly used for phono- 
graph connections. 

Many other applications will suggest 
themselves based on the technique described 
in this article 
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ALL - 

PURPOSE 
SOUND 
SYSTEM 

Operates on 
6 V. (d.c.) and 
110 V. (a.c.) 

-OUTDOORS 

-INDOORS 
Webster - Chicago's "All - Purpose 
Sound System" is the one system all 
dealers should own. It will take care 
of any kind of rental demand; inside 
auditoriums, outside pavilions, sound 
trucks, roadside stands, camps, water 
front. Handles any size audience to 
approximately 5000 people outdoors - 
twice this number indoors. 

Model MP -530 has 
Ping -In Power Pack 
for either 6 Volt I.C. 
or 110 Volt A.C. 
operation 

Iland Type Crystal 
31lcrophone 

Model 
M P-530 

Phonograph and 
High Fidelity 
Pickup built In- 
to Amplifier 

Two Heavy Duty P.M. 
Speakers 

Duxes Microphone and Phonograph. Tone 
Control also ineorpor- 
aled 

Economically Priced 

Fully Licensed 
Under All 
Important 
Patents 

To many dealers Interested In the sound market. 
how to gel actively In It has presented a serious 
problem. Every dealer realizes he must stock in 
order to sell but ... whet to stock. 
Model MP -530 Is designed to answer that prob- 
lem with one sound system that will perform any- 
where. By taking care of rentals and rush jobs 
you pave the way for final sales. 
Everything you need is Included. even a phono- 
graph Is built into the amplifier. Get Into the fast.grmving Sound Market today. 
Invest in a Model MP-530-the relatively low cost 
will surprise you. Webster- Chicago sales and ad- 
vertising will help you make a profit tronia the 
start. 

WEBSTERCHICAGO'S INTER -OFFICE 
COMMUNICATING SYSTEMS 

Made in "- station and soul- Plastic Cases 
tiple- station systems with Choice of Colors 
all variations. 
The Multiple System shown 
here Is fast becoming the 
most popular. Dealers find 
that for a slight additional 
cost. eustomen can add more 
stations at a later date. 
should expansion make it de- 
sirable 

Model OCM 

WEBSTER - CHICAGO 
WEBSTER- CHICAGO 
Section AU -6. 5622 Bloomingdale Ave.. Chicago. III. 

Please send me more information 
on your 

Model 3IP -530 All - Purpose 
Sound System. 

Inter-Office Cali Systems. 

Nahte 
Address I 

City State J 

Strict Dealer 
Policy 

Time Payment 
Plan 
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RADIO BOOKS 

R I D E R 
J E Y E N VOLUMES 

SERVICING SUPERNETS 
Revised edition just pub- 
lished shows how to make 
superheterodyne repairs 
quickly. 288 pp., f 00 

SERVICING RECEIVERS 
BY MEANS OF RESIST- 
ANCE MEASUREMENT 
Easy servicing with on SIN 
ohmmeter. 203 p., 93 ill. 

ALIGNING PHILCO 
RECEIVERS -Newt Au 
thentic instructions for olign- 
ing ANY of the 8,000,000 
Phi cos. Over 160 5100 
PP. Only 

CATHODE -RAY TUBE 
AT WORK - Complete, 
practical, written for ser- 
vicemen. Information on 
Oscitlogroph, etc. 5050 
336 pp. 450 ill., L 

"AN HOUR A DAY WITH RIDER" BOOKS 
ON AUTOMATIC VOLUME CONTROL will speed up your 
AVC work. 96 pp. -65 ill. -herd cover -60c 
ON RESONANCE& ALIGNMENT. You need this 196 pp. 
-48 ill. -hard cover -60e 
ON D.0 VOLTAGE DISTRIBUTION IN RADIO RECEIVERS. 
How d -c voltages are led to tube elements, etc. 96 pp. 
-69 ill. -hard cover-60c 
ON ALTERNATING CURRENTS IN RADIO RECEIVERS - 

Illustrated with drnwines and diagrams -60c 

AUTOMATIC FREQUENCY 
CONTROL SYSTEMS 

With Automatic Frequency Control 
Circuits in many of the new higher - 
priced models, knowledge of "AFC" 
means money in your pocket! ... Learn 
the facts from the easy to understand 
writings of John Rider in this new 
book which will enable you to cash 
in on profitable "AFC" repair work. 

ORDER YOUR COPIES TODAY 

HARD 

COVERS 

144 PAGES 

5100 

JOHN F. RIDER, Publisher 
1440 BROADWAY, NEW YORK CITY 

Complete Radio Engineering course 
in 96 weeks. Bachelor of Science 
Degree. Radio (television, talking 
pictures and the vast electronic 
field) offers unusual opportunities 
for trained radio engineers. Courses 
also in Civil, Electrical, Mechanical, 
Chemical, Aeronautical Engineering; 
Business Administration and Ac- 
counting. Also short diploma courses 
in Surveying (36 weeks), Drafting 
(36 weeks). 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. 
54th year. Enter June, September, 
January, March. Write for catalog. 

687 College Ave. Angola, Ind. 

TRI -STATE COLLEGE 

PARTS PRICES SLASHED! 
Complete stock of fine- quality replacements 
for Short Wave -P. A, -Ham and Service 
work at big savings. Why carry expensive 
stocks? Use our RUSH shipment plan. 

BOND RADIO COMPANY 
13137 Hamilton Ave., Detroit, Michigan 
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DX'ING IN BED -JUST AN OLD ENGLISH CUSTOM 
Observer Coates, Southsea, England, shows how he can DX while catching up on 
his rest. The cabinet at the right (rouses a 12-2000 meter regenerative receiver 
and the smaller cabinet a 1 -tube, 4.8 -200 meter converter. This is his "bedside" 
equipment. A large, modern superbet is used in his more ambitious moments. 

THE DX CORNER 
(For Broadcast Waves) 

S. GORDON TAYLOR 

Verification Insurance 
OBSERVER PARFITT (Cleveland, 

Ohio) sends in an interesting resume 
of his activity as a DX'er from 1932 to 
date. He has a total of 652 verifications 
out of 662 stations logged. The ten so far 
unverified have all been logged and re- 
ported during the present season. In other 
words, prior to the 1936 -7 season a veri- 
fication was received from every station 
to which a report was sent. This is 
certainly an excellent record and would 
seem to indicate that all stations will verify 
reports if the reports contain information 
useful to the station. This conclusion is 
based on the fact that Observer Parfitt's 
reports are unusually thorough. A few 
other observers who likewise try to make 
their reports helpful to the stations find 
this is uniformly successful in obtaining 
verifications. 

DX AND WEATHER 
OBSERVER HESTERMAN of Sas- 

katchewan submits the following 
observations, concerning relationship of 
weather and DX, which will be of interest 
to other DX'ers: 

"The weather here right now is definitely 
against good DX. It is mild in the day- 
time and quite cold at night. The change 
seems to be detrimental to reception, inas- 
much as the QRM is prevalent nightly. I 
personally much prefer an even tempera- 
ture, with plenty of humidity. 

"My personal observations seem to work 
out contrary to those of the majority. I 
have kept records ever since I started to 
DX, records of practically everything that 
possibly could have a bearing on reception, 
and these appear to show that reception is 
definitely better and more consistent when 
low barometric pressure Is universal over 
the transmission path. I have found that 

a region of high, or relatively high when 
compared with the low, is a barrier to the 
signals, causing them to show decided flutter 
and weakness in general at such times. 
This I have found to be true in practically 
every case. Surely so many, so very many, 
consistent observations should show some- 
thing definite!" 

Rana Nears Specials 
Observer Wilbur T. Golson, Chief En- 

gineer of WJBO, writes as follows: 
"I am still dedicating our frequency 

checks to RADIO NEWS Listening Post 
Observers and I am planning for next sea- 
son a series of special broadcasts for the 
DX Corner. As you know we are building 
a complete new station here which we 
hope to have in operation before next DX 
season. Our new transmitter is to be 
farther out of town and the studios moved 
to the new newspaper building now under 
construction uptown. The DX series will 
be put on from the transmitter building 
and from the remote points for special 
events. The new station will operate on 
1120 kc. with 500 watts. Shunt feed 
grounded tower 485 feet in height is being 
erected now. This is to be of the 1A wave 
type. The tower is 20 feet square at base 
and uniform 20 feet up to a 90 -foot point, 
then it is to taper to 2 feet at top. Has 
1000 -watt flashing airways beacon mounted 
on top as tower is in direct line with new 
lighted airways now under construction in 
the south." 

Addresses of Brazilian Stations 
Rio de Janeiro 

The following list was submitted by 
s.w. L.P.O. Mascarenhas: 

PRA3 -Radio Club do Brasil, 21 
Bethencourt da Silva. 

PRB7 -Soc. Radio Educadora do 
Brasil, 44 Marquez de Valenca. 
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PRH8 -Radio Ipanema, 1080 Ave- 
nida Atlantica. 

PRC8 -Radio Sociedade Guanabara, 
123 rua 1° de Marco. 

PRA9 -Radio Soc, Mayrinck Veiga, 
17/21 rua Mayrinck Veiga. 

PRA2 -Radio Soc. do Rio de Jan- 
eiro, 45 rua da Carioca. 

PRG3 -Radio Tupy, 33/35 rua 13 
de Maio. 

PRD2 -Soc. Radio Cruzeiro do Sul, 
270 rua Mariz e Barros. 

PRC6 -Soc. Radio Philips do Brasil, 
41 rua Saccadura Cabral. 

PRE3 -Soc. Radio Transmissora 
Brasileira, 300 rua Piauhy. 

PRE8- Sociedade Radio Nacional 
-Rio de Janeiro. 

PRDS -Departamento de Educacao 
da l'refeitura -Rio de Janeiro. 

PREZ -Radio Sociedade Cajuti, 37 
rua 13 de Maio. 

PRF4 -Radio Jornal do Brasil, 110 
Avenida Rio Branco. 

Other Brazilian Stations 
PRD6 -Radio Club de Piracicaba- 

Piracicaba (Sao Paulo). 
PRH2- Sociedade Radio Farrou- 

pilha -Porto Alegre (Rio Grande do 
Sul). 

PRB4 -Radio Club de Santos - 
Santos (Sao Paulo). 

PRD8 -Radio Club Flumineuse- 
Nictheroy (Estado do Rio). 

PRB9 -Radio Sociedade Record - 
Sao Paulo (Sao Paulo). 

PRA6 -Soc. Radio Educadora Paul - 
ista -Sao Paulo. 

PRG2 -Radio Tuby -Sao Paulo 
(Sao I'aulo). 

PRA8 -Radio Club de Pernambuco, 
Av. Cruz Cabuga Recife (Pernam- 
buco). 

PRF3 -Radio .Diffusora Sao Paulo 
-Sao Paulo (Sao Paulo). 

PRC2 -Radio Sociedade Gaucha- 
-Porto Alegre (R. G. do Sul). 

PRAS -Radio Club de Sao Paulo - 
Sao Paulo (Sao Paulo). 

NOTES FROM READERS 
Observer Woytan (Syracuse, N. Y.): "CMQ 

:an be heard 12:30 -1 a.m. Sunday mornings. 
My log is now up to 420 and have logged 44 
- fates." 

Observer Birnie (Newark, N. J.): WJBO 
]as moved to 1115) kc. from 1420 kc.; \VMBG, 
1210 to 1350 kc.; WOL, 1310 to 1230 kc. The 
call of XFA has been changed to XEXA; KTER 

A SWISS LISTENING POST 
Broadcast -band DX is only one of the 
radio interests of Dr. Max Hausdorff. 
The cabinet in the foreground is his 
television receiver, and on the desk 

his all-wave receiving equipment. 
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ANOTHER "BEDSIDE" LISTEN- 
ING POST 

Observer Colson, Baton Rouge, La.. 
combines his DX equipment and ama- 
teur transmitter in one convenient 

sel -u p. 

to KROP; KGFG to KTOK and JOIG to 
JOLG. The following are new stations: 
KOKO 1370 kc. La Junta, Calif. 
KPFA 1210 kc. Helena. Mont. 
KTMS 1220 kc. Santa Barbara, Colo. 
KWNO 1200 kc. Winona. Minn. 
KYCA 1500 ke. Prescott. Ariz. 
WICA 9-IO kc. Ashtabula, Ohio. 
WSXJ 1210 kc. Bridgeton, N. J. 
WOLS 1200 kc. Florence, S. C. 

Observer Black (Pittston, Pa.): "Our local 
station, WGB1, 880 kc., has joined the Columbia 
system and has increased power to 1 kw. while 
the local, \VQAX, has been closed down and 
hereafter these two stations will use the same 
transmitter. From 12::10 -1 pan. and 4:30 -5 
p.m. transmissions will be under the call of 
WQAN while the call. WGBI, will be used 
the rest of the time. XET, 600 kc., now uses 
5 kw. with a 1 kw. transmitter operating on 
11760 kc. A beautiful diploma of verification 
has just been received from LR5. Also a nice 
card and a picture of the city of Sao Paulo 
from PRF -3. Why do broadcast -hand stations 
verify BCB reports with their short -wave cards? 
CMCD. CMCF. CHXS. CJRC and YV5RA 
have all done this. KSOO. \\'A:\1'. CMBS. 
CMBY, CMCG. CMCO, CMCW, CMK and 
CM BX have all failed to verify my reports 
even after reminders from me. In general, re- 
ception conditions this spring have been the 
worst in my experience of three years. 

I am using a 7 -tube Brunswick model 15 TRF 
receiver which is now seven years old but I have 
verified all continents except Africa with it. I 
would enjoy corresponding with any other lis- 
teners who may be using this receiver." (His 
address is 103 Carroll St.). 

Observer Routzahn (York, Pa.): "The 
week -end of April 10 was one of the hest I have 
experienced this year. Otherwise. reception has 
been dropping off. Newest additions to the 
United States station list are: \VEAU. 1050 
kc.; WBLK, 1370 kc. and \VAIR, 1250 kc. 
The daily schedule of the latter station is 8 a.m. - 
6:15 ' 

Observer 
p.m. 

Rebensdorf (Harvard, Illinois): 
"Boosted my verifications to 580 by adding 50 
this season. Next season I hope to run this up 
to 700. I had some SWL cards printed recently 
and will be glad to exchange photos and cards 
with any DX'er or short -wave listener." (His 
initials are H. E. and the address is complete at 
the head of this paragraph.) 

Observer Truax (Aurora, Ill.): "The Mexi- 
cans are being juggled around and almost any- 
thing may be expected in the way of changes. 
The Mexican government is attempting legis- 
lation which may eliminate XERA, XENT, 
XEA \V and some of the other border stations. 
Some DX'er with a financial surplus ought to 
send orchids to LS2 for their beautiful verifica- 
tion card. CRCB, the British Columbia re- 
gional station using 5 kw., can be heard at 
about 1 -1:45 a.m., E.S.T.. daily. This station 
is the beginning of what will probably be a 'new 
deal' in broadcasting for Canada." 

Observer Kruse (Dubuque, Iowa): "For 
some unknown reason I succeeded in logging 
five 100.watters in Washington and Oregon on 
April 10-all stations which I had never heard 
previously. Can any one help identify a sta- 
tion on 1160 kc. playing American recordings 
from 4 to 5 a.m., .S.T.? This station has 
been heard several times. Can any one tell me 
more. about BU4 on 1551 kc. ?" Any one de- 
siring to communicate with Observer Kruse 
(and he promises to answer all letters) may 
address him as follows: C. D. Kruse, 1316 Gar- 

(Turn to page 123) 

DEALER 
PRICE 

.zj SHY 
£'lily 'Ad/ustacd 

with MODEL 1200 -C 
VOLT - OHM - MILLIAMMETER 

* 5000 Ohms per Volt DC 

* Resistance Readings to 7.5 Megohms 

* For all Radio Measurements Not Requiring o 
No Current Draw Vacuum Tube Voltmeter . Model 1200 -C has separate AC and DC in- 
struments. Tilting case for accurate reading. 

Ohms scales separately adlusted. Low loss 
switch. (Contact error on milliamperes less than 
V2 % -no contact error on voltage measure- 
ments.) Low ohms scale requires but 6 2!3 mil- 
liamperes. Accuracy both AC and DC guaran- 
teed within 2°'0. All Metal Case. 

Scale reads: DC 10.50- 250 -500 -1000 volts at 5000 
Ohms per volt; 250 Microamperes; 1-10-50-250 
Milliamperes; 1/2 to 500 low Ohms, 1500 Ohms, 
11/2 and 71/2 Megohms. AC 10.50. 250.500.1000 
volts. 

DEALER PRICE $24.33 
A 

TRIPLETT 
MASTER UNIT 

One of a series of co- related single unit testers; 
mode in standard sizes; the most economical 
method yet devised for completely equipping 
the all- around radio service shop with high 
qualify instruments. 

SEE YOUR JOBBER 
WRITE FOR CATALOG 

_. _._. 

a LET p 
LECTRICAL INSTRUMENTS 
The Triplett Electrical Instrument Co. 
158 Harmon Ave., Bluffton. Ohio 

Without obligation please send me complete 
information on Model 1200 -C; I am 
also interested in 

Name 
Address. 

City 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


UTC VARIMATCH 
Modulation Transformers 
will match ANY Modulator 
Tubes to ANY RF Load ... 
Vlq -0 ]linmm audio output 20 watts $ 3.00 Set 

ax i 
V M -1 Maaimum audio output 30 watts 4.80 .f met. 

VM -L laxhnum audio output 60 watts 7.50 set 

VM -3 :1 
imam audio output 125 watts 1 2.00 

VM -4 Maximum audio output 300 watts 19.50 
let l VM -5 Alaximum audio output 600 watts 42.00 Se[ 

VARIMATCH NEVER BECOMES OBSOLETE 
See your local Jobber for the new UTC Varimatch Bulle- 
tin and the new PS -401 catalog listing the most Complete 
line of radio transformers in the world. 

UNITED 
TRANSFORMER CORPORATION 
72 SPRING STREET NEW YORK, N. Y. 

PAR -METAL 
RACKS-PANELS--CABINETS 

-a size and style for every requirement 

PAR-METAL otters sou a uniform line of standardized 
metal products that enables loo to quickly build up a 
job that is professional both in construction and 
appearance. 

THE RACKS. cabinets. panels. etc.. are the retitle 
of many years' experience in making similar equip- 
ment for the soul industry. All of these products 
have been designed and made by a modem plant 
chat has fabricated about everything from a small 
shield can to the metal work on a broadcast station. 

All of the parts are arotlable iii rarinna standard 
. ì:rt -C complete line that trill meet 015,100 ereee 
, con;.entent. 
WRITE FOR COPY OF OUR CATALOG NutltER 17 

PAR -METAL PRODUCTS CORPN. 
35-26 41st ST., LONG ISLAND CITY, N. Y. 

WHILE THEY LAST! 
12" ltiamavox Speakers with Curvilinear 
Cone -980 ohm field. Complete with output 
transformer to match a single ew 
Pentode Tube (47. 2A5, etc.) w'ß.89 
No COO Shipments- Shipping wt. 8 lbs. 

Write for Our New Spring Flyer 
ARROW SALES COMPANY 

631 WASHINGTON BLVD.. CHICAGO, ILL. 

.:,ADIO 
ENGINEERING, 
broadcasting, aviation and police radio, servicing. marine 
radio telegraphy and telephony. horse telegraphy and 
raibsay amounting taught thoroughly. Engineering 
coarse of nine months' duration equivalent to three 
years of college radio work. School established 1874. 
All expenses low. Catalog free. 
Dodge's Institute, Oak St.. Valparaiso, Indiana 

10 -20 Meter 
Transmitter 

(Continued from page 93) 

After studying this series of articles it will 
be possible for the amateur to know quite 
definitely what is required in the line of 
parts, finances and work. It is not neces- 
sary to make a Chinese copy of this 
transmitter to benefit by its design, either. 
The data in these articles may serve in the 
design of a quite different high -power 
transmitter. For instance, the r.f. cabinet 
of the transmitter contains a Complete 1 

kilowatt c.w. transmitter which requires no 
other auxiliary equipment to go on the 
air. By the same token, the a.f. cabinet 
may be used independently to modulate 
any other transmitter having a power in- 
put of i kw. or less (also more, if you live 
in "Kalifornia "). The speech amplifier, 
with its Varimatch output transformer, 
may be used to either drive any other 
high -power modulator through a 500 -ohm 
line, or to modulate a low -power trans- 
mitter with proper impedance match to it. 

The RADIO NEWS "Compact Kilowatt" 
is, as has just been intimated, divided into 
three major units, or cabinets. The first, 
and most important, is the r.f. cabinet. 
This is a complete 1 kilowatt c.w. trans- 
mitter. The second is the a.f. cabinet 
which is a complete 500 -watt modulator. 
The third is the combined speech amplifier, 
voice -level indicator, and master -control 
unit. The cabinet for this latter unit is 
"dual" so that a receiver may be included. 
In this particular station (W2JCY) the 
receiver used is a National HRO. This 
combination places a complete station in 
but three cabinets. Compare this to other 
1- kilowatt phone stations which require a 
great deal more space to accommodate the 
equipment. 

Figure 1 is a block diagram of the entire 
transmitter. It was thought best to put 
the diagram in this form so as to show the 
reader more quickly not only the electrical 
layout of the transmitter but also its 
mechanical layout. The arrangement of 
the actual cabinets correspond to the ar- 
rangement shown on the diagrams. Each 
cabinet, as may be noticed from the 
photos, contains six panels. Each panel 
holds a separate unit which corresponds to 
the diagram. This divides the ai. and r.f. 
cabinets into twelve distinct, mechanically - 
separate, units. 

The r.f. stage lineup begins in unit B. 
Three crystals are used, these having fre- 
quencies of 7095, 7100 and 7105 kc. A 
switch, controlled from the lower -right 
knob on panel B, selects either of these 
three crystals. This provides an instant 
selection of three frequencies 10 kc. apart 
on the 20 -meter phone band and 20 kc. 
apart on 10- meters. 

The first tube in the r.f. lineup is an 
RK -34. This is a dual -triode tube designed 
expressly for high- frequency transmitter 
use. One section of the RK -34 is used as 
a 40 -meter oscillator stage. This stage is 
tuned by means of a Hammarlund midget 
APC trimmer condenser mounted directly 
in the oscillator plate coil. As this con- 
denser needs but a single initial adjustment 
this type of tuning is quite permissible. The 
other section of the RK -34 is used as a 
20 -meter doubler stage. This stage is tuned 
by the right -hand dial of unit B. No 
meter is used on either of the RK -34 stages, 
as the result of their tuning may be ob- 
served by the reading of the RK -25 plate 
meter. 

An RK -25 screen -grid pentode is used in 
the third stage. This is tuned by the 
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center dial, has its plate meter at the right 
of panel B and is turned "off and on" by 
means of a toggle switch controlled by the 
lower- center knob. The lower -left knob 
controls the bias on the RK -25. When 
operating on 20 meters the RK -25 operates 
as a straight amplifier. For 10 -meter oper- 
ation of the transmitter the RK -25 is a 
doubler to 10 meters. 

The driver stage employs an RK -38. 
This is a high -mu, low -C triode having a 
plate dissipation of 100 watts. While the 
tube is rated at over 2000 plate volts, it is 
run at but 1200 volts, this being quite suf- 
ficient for adequate drive to the final 
amplifier, as the RK -38 works "straight 
through" for both 10 and 20 -meter opera- 
tion. Originally an RK -28 giant pentode 
was employed in this position. It did not, 
however, work out well in this particular 
layout. As no link coupling is used, it is 
necessary to use a split -tank circuit on the 
driver plate so as to be able to drive a 
push -pull final stage. Due to its relatively 
high plate impedance, an RK -28 does not 
work very efficiently into a split 10 -meter 
tank. The higher interelectrode capacities 
of the tube further reduced its efficiency 
on 10 meters. 

The plate meter for the RK -38 is at the 
left of panel B, while its tuning is con- 
trolled by the left -hand dial. No separate 
switch is needed to turn this stage "off" 
during tuning -up operations, as this stage 
has a separate 1200 -volt plate supply, with 
an independent switch. 

Unit A comprises the final r.f. stage. A 
pair of Amperex HF -200's are used in 
push -pull. Coupling from the RK -38 driyer 
stage is direct, the excitation leads being 
clipped right on the RK -38 plate coil. By 
clipping to different turns a correct im- 
pedance match may be obtained between 
the two stages without resort to link 
coupling. As a matter of fact, no link 
coupling is used between any of the r.f. 
stages. . 

No antenna tuning system is used or re- 
quired. Two Johnson Q antennas, one for 
10 meters and one for 20, are employed. 
These antennas merely require untuned link 
coupling to the HF -200's plate tank. This 
link is built into each of the plate coils, 
greatly simplifying the tuning procedure. 
A pair of r.f. thermocouple ammeters are 
mounted on a hard rubber panel atop the 
r.f. cabinet so that there will be no leakage 
loss to the metal cabinet from this source. 

Four other units, C, D, E, and F are 
contained in the r.f. cabinet. E and F, to- 
gether, make up a kilowatt power supply 
for the final amplifier on unit A. The 450 - 
volt supply for the RK -34 and RK -25, and 
the 1200 volt supply for the RK -38 are 
mounted on unit D. Unit C is the control 
unit for the r.f. cabinet, and also the a.f. 
cabinet, as far as the relay -control circuit 
is concerned. All power and control dr- 
cuits of the entire r.f. cabinet enter this 
unit, C, and are properly controlled and 
distributed. 

The general layout of the a.f. cabinet is 
similar to that of the r.f. cabinet. Units 
G and H together comprise the modulator 
stage proper. Unit G contains only the 
plate and filament meters and the output 
transformer, but this is quite sufficient, as 
may be seen from the rear view photo, 
showing this transformer. The transformer 
is only slightly less in size and weight than 
the big kilowatt power transformers. 

Unit H mounts the pair of Taylor 822 
modulator tubes, as well as the 500 -ohm 
line -to -grid, input transformer. This line 
does not go through the audio -control unit, 
J, but runs directly to the speech -amplifier 
output, as shown in the sketch. The con- 
trolled- carrier Variactor is also on the 
chassis of unit H. This Variactor trans- 
former, in company with an auto trans- 
former mounted in unit C, provide 
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controlled -carrier operation which may be 
switched out, when desired, by a control 
on the unit C panel. 

The control unit, J, is similar in function 
control unit C in the other cabinet, but 
considerably simpler in layout. This is 
natural, since the a.f. cabinet has but one 
stage, while the r.f. cabinet contains four . 

stages. Unit K holds a heavy -duty C -bias 
supply, while units L and M together take 
care of a power supply for the 822 modu- 
lators that is identical to the large supply 
in the r.f. cabinet. 

The speech amplifier, master -control unit 
N handles four separate functions. The 
first is the speech amplification, proper. 
The amplifier takes a crystal microphone 
directly, without necessity for preamplifica- 
tion, and has sufficient gain to place 30 to 
40 watts of audio into its 500 -ohm output. 
The power supply for the speech -amplifier 
section of this unit is self- contained, further 
simplifying the transmitter layout as a 
whole. 

The second function of Unit N is audio 
mixing, on a somewhat simplified scale. 
The input transformer to the third audio 
stage is a heavy -duty type that will carry 
the plate current of the output tube of any 
receiver. An extra jack on the panel per- 
mits any receiver to be plugged in for 
mixing operations. 

The third function of this unit is indica- 
tion of the volume level. A decibel meter 
is mounted on the front panel which reads 
from minus -10 to plus -6 decibels. A knob 
on the front panel permits an extended 
range to plus -42 decibels in 4 decibel steps. 
This meter is connected across the 500 -ohm 
line output and not only reads the output 
level of the amplifier but, indirectly, in- 
dicates the percentage of modulation. This 
is done by first checking the reading on 
the meter against an oscillograph for 
various modulation percentages. The step 
switch may be adjusted so that the 100 - 
percent point comes at or near the end of 
the scale. This method provides a con- 
venient meter check of modulation level 
directly before the operator's eyes. 

The fourth function of unit N is simple 
but important. The relay- control line from 
the r.f. cabinet is plugged into the back 
of the chassis of unit N. A toggle switch 
it the bottom center of the panel; a relay 
an the chassis, and two pairs of binding 
posts on the back edge complete the 
master -control system. One pair of binding 
posts takes the connections from the key, 
making it possible to key the transmitter 
for c.w. operation, without running an 
extra line all the way over to the r.f. 
cabinet. The other pair of binding posts 
connect to the high -voltage line of the 
receiver. When the master -control toggle 
switch "on" the panel is thrown to the 
"transmit" position the receiver is turned 
"off" through its h.v. line, by means of 
the relay on the chassis of unit N. At the 
same time the relay system of both the r.f. 
and a.f. cabinets is set into operation. 
throwing the complete transmitter "on." 
Throwing the master control switch back 
to the "receive" position reverses the pro- 
cedure, shutting "off" the transmitter and 
placing the receiver back into operation. 
This master control of the complete station 
by means of a single toggle switch is prac- 
tically instantaneous, being completed in a 
tiny fraction of a second. This permits of 
fast break -in operation. The control circuit 
from the master -control unit to the r.f. 
cabinet, and from this cabinet to the a.f. 
cabinet, carries but 6 volts, a.c., at low 
currents. 

This unit -by -unit description of the 
various transmitter functions, in conjunc- 
tion with Figure I, should provide the 
reader with a good overall idea of both the 
electrical and mechanical layout of the 
transmitter; or should we say station ? The 

inclusion of the receiver into the same 
cabinet as the versatile unit N makes the 
station complete for 10 and 20 -meter oper- 
ation. As will be noted from Figure 1, 
this type of complete -station layout 
eliminates a multiplicity of individual units 
with their attendant complex system of 
interconnecting wires and cables. Only two 
flexible cables are required to connect the 
receiver and unit N to both of the trans- 
mitter cabinets. Two very short lines take 
care of all interconnections between these 
two cabinets. The only additional con- 
nections to the entire station layout neces- 
sary for operation is to plug the 110 -volt, 
a.c.-line into each of the cabinets and 
connect to the receiving and transmitting 
antennas. With the exception of the 
antenna and audio output leads all con- 
nections and cables are "plug -in." All 
external connections to the three cabinets 
may be removed in a few minutes and re- 
placed in the same length of time. This is 
a great deal simpler than with many low - 
power stations we have seen. 

Interconnections between the various 
units also follow a simple and systematic 
plan. This will be fully described in the 
following articles, although a study of the 
rear -view photos of the transmitter will 
provide an inkling as to how this unit inter- 
connection method is accomplished. 

Next month the r.f. cabinet, with full 
constructional and operating instructions, 
will be covered. The a.f. cabinet will be 
taken care of in the third of this series, 
with the fourth and final installment re- 
served for unit N and a review of operating 
results with this station. 

The manufacturers cooperating in the 
design and construction of this transmitter 
are: 

Hammarlund- tuning condensers, sockets, RF 
chokes, coil forms; United Transformer Corp - 
all transformers and chokes; Triplett- meters; 
General Radio -dials, coil forms and knobs; 
Johnson- Antennas, insulators, sockets; Ray- 
theon- tubes, RK38, RK25, RK34, eight 866A's; 
Taylor Tubes -two 822 modulators; Amperex- 
two HF200's for final stage; Parmetal Products 
-cabinets, panels and chassis; Birnbach -feed- 
through and standoff insulators; National -neu- 
tralizing condensers and final tank condenser; 
Cornell- Dtd,ilier- -all by -pass and filter con. 
densers; War'. Leonard -all resistors and re- 
lays and rhec -tats; Leeds -three mounted crys. 
tals (Leeds type LD -5); Brush Development 
Company- microphone. 

The transmitter is installed at the West. 
chester Listening Post. The actual construction 
work was done by Bohlen and Watzel. 

The Technical Review 
(Continued from page 109) 

catalog to all bona -fide servicemen, dealers, 
and engineers. It is a large 56 page book 
listing their complete line of electrical wir- 
ing devices, comprising receptacles, plugs, 
switches, sockets, and many new special 
products. Send your request to RADIO 
NEWS, 461 Eighth Avenue, New York City. 

RADIO NEWS Booklet Offers Repeated 
For the benefit of our readers, we are repeat- 

ing below a list of valuable, FREE technical 
booklets and manufacturers' catalog offers, which 
were described in detail in the March, April, 
May, June and July 1937 issues. The majority 
of these booklets are still available to all readers. 
Simply ask for them by their code designations 
and send your request to RADIO NEWS, 401 
Eighth Avenue, New York, N. Y. The litera- 
ture marked with an asterisk is available only to 
bonafide servicemen, dealers, and engineers. In 
applying for these folders it is necessary to send 
in your request on your card or letterhead. If 
you are an amateur give call letters. The list 
follows: 

Mh2 -Test Equipment Catalog. Clough - 
Brengle Co. 

A11-50 page Catalog. Montgomery Ward & 
Co. 

Al2 -Parts Catalog. Hammarlund Mfg. Co. A13- McGraw -Hill Publishing Co., General 
catalog listing radio text books. 

(Turn to page 125) 
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The Best "6111'S' 

Are Made For 

Cash! 

It costs a distributor or a 
dealer at least 5% to sell and handle 
tubes on any of the "no investment" 
finance plans. You, the dealer, have to 
pay this 5% or more ... The depres- 
sion is over and depression meth- 
ods of doing business are rapidly be- 

coming obsolete. That is why increas- 
ing thousands of dealers and service 

mea are saving money and getting 
the highest quality tube by buying 

RAYTHEONS on regular terms. 

ASK YOUR 

RAYTHEON 

JOBBER 

itÀtlIffiíÑ 
RADIO TUBES 

445 Lake Shore Drive, Chicago, Illinois 
555 Howard Street, San Francisco, Cal. 
420 Lexington Avenue, New York, N. Y. 

55 Chapel Street, Newton, Massachusetts 
415 Peachtree Street, N. E., Atlanta, Ga. 
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the AMPE RITE 
VELOCITY 

bNEW DESK STAND 
Ideal for desk. pulpit, footlights, ban- 
quets Led spring suspension acts as 
shock absorber STAND ONLY . . 

UST 51.00 NAME PLATE with tall 
letters .. UST 52.00 

MICROPHONES: Model BBHn (High 
Imped.): or 0aMo (200 ohms/ with 
:able connector 6 switch . . usv 
542.00 Models REOn. RSHO. with 
ewiteh only .. LIST 552.00 

NEW "HAM MIKE" 
No Peaks! No Splashing! Heal 
Broadcast Quality! RF Choke Ca. 
cuit included in microphone. Out. 
put. -68 db. Operates directly into 
grid. MODEL HAM (High Imped.) 
or MODEL HAL (200 ohms) ... Gun. 
metal. LIST $22.00. Chrome LIST 
$23.00. Price includes Horn Desk 
Stand. Call Letters. and 6 feet of 
cable 

MODEL RAL $22.00 LIST 
A popular Amperite Velocity of 
very high excellence. Used for both 
speech and music. No peaks. Flat 
response over audible range. Out. 
put.-68 db. Triple shielded. Shock 
absorber. swivel bracket. MODEL 
BAL (200 ohms); or MODEL RAH 
(2000 ohms) high impedance .. , 

FREE: Window Decal 
&Window Display 

AMPERITE Có. Ml uOAewAY. N. Y 

YOU COULDN'T BUY A FINER 

SIGNAL GENERATOR 
IF YOU PAID TWICE THE PRICE 

And that's no exaggeration-be - 
cause the workmanship and per- 
formance embodied in the new 
Dependable Signal Generator are 
just about the last word in engi- 
neering and design. Attenuation 
from 1 microvolt to A volt 
through constant impedance lad- 
der net work 5 steps. Sturdy con- 
struction; attractive, modern cabi- 
net. Output for cathode ray mod- 
ulation. Direct reading 41/2" dial. 
Multicolor frequency bands. From 
125 kilocycles to 60 megacycles. 
Provision for external modulation. 
Write for circular, specifying 
Model 701. 

RADIO CITY) [PRODUCTS CO. 
88 PARK PLACE 'DEPEND ON 
NEW YORK CITY DEPENDABLE" 

I 

Learn ELECTRICITY 
IN 12 WEEKS -IN COYNE SHOPS ' All practical work on real electrical machinery and 

ryeded. Uf time emp yment °help fteexperience grade- 
' atluo. VII FinanceYour Training 

eey . Writte today 
training 

l detail then y Tuition. ` l attar - Graduation" plan and [low many Gare ---__r_Rt:lta=lï_------- 
H. C. Lewis. Pres.. Coyne Electrical School, 
800 S. Poulina Street, Dept.C7 -BI. Chicago, Ill. 

Send big tree book and all details of your plan. 
Neale Aga 

Address 

LCity Stale J 
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The DX Corner 
(Short Waves) 

(Continued from page 103) 

9550 kc., Monday and Thursday, 8 -II 
p.m., (Alfred, Eder), Sunday 5 a.m., 
(Hartzell), Saturday, Sunday, Tues- 
day, Thursday 4:05 -4:40, (de Ruadhal, 
Skipworth, Dressler, Howard. Hen- 
dry), wants reports, (Unter, Coover). 

OLR4A, Prague, Czechoslovakia, 
11,840 kc., Monday. Thursday 8 -11 
p.m., (Alfred, Myers), 5:10 -5:30 p.m., 
(Randle), 11,840 kc., 2:30 -3:30 p.m.. 
(Hodgkyns, Schrock, Birnie, Eder, 
Beard, de Ruadhal, Ralat, Skipworth, 
Dressler, Howard. Willmott, Hendry). 
desires reports, (Blanchard, Partner. 
Robinson, Hartman, Kristof, Unger, 
Emerson, Sprague, Rosa, McCartin, 
Goetz, Fallon. Stabler). 

OLR5A, Prague, Czechoslovakia. 
15,230 kc., Sunday until 11 a.nt., (Al- 
fred), 7:55 -9:50 a.m., (Randle, Hodg- 
kyns, Eder), daily 8 -10 p.m., (Schrock, 
Birnie, Poll), daily 2 -2:15 p. in., (Beard, 
de Ruadhal, Ralat, Skipworth, Dress- 
ler, Willmott, Partner, Rosa), daily 
2:55-4:50 a.m., (McCartin). 

OLR4C, Prague. Czechoslovakia, 
11.875 kc., (Jordan, Birnie, Skipworth). 

OLR6A, Prague, Czechoslovakia. 
21,450 kc., (Birnie, Skipworth). 

OLRSB, Prague. Czechoslovakia, 
15,320 kc., (Birnie, Skipworth). 

OLR5C, Prague. Czechoslovakia, 
15,160 kc., (Skipworth, Birnie). 

OLR4D, Prague, Czechoslovakia, 
25.21 meters. (Skipworth). 

OLR4B, Prague. Czechoslovakia, 
11,760 kc., (Skipworth. Birnie). 

OLR3B, Prague, Czechoslovakia, 
31.57 meters, (Skipworth). 

OLR2C, Prague. Czechoslovakia. 
6115 kc., (Birnie, Skipworth). 

OLR2B, Prague. Czechoslovakia. 
11,760 kc., 6 -10:15 a.m., (front veri.), 
(Sporn), 6030 kc., (Birnie, Skipworth). 

OXY, Skamlebaek, Denmark, 6060 
kc., 10:30 -12 p.m., ( Falots, de Ruad- 
hal), 9490 kc., (Skinner). 

PHI, Huizen, Holland, 17,775 kc., 
Sunday 9 a.m., (Ralat), Monday 
Tuesday, Thursday, Friday 8 -9:35 a.m., 
(de Ruadhal, Blanchard), 11730 kc., 
(Fallon, Rosa), Sunday 8:30 -10:30 
a.m.. (Dressler). 

PCJ, Huizen, Holland, 15,220 kc., 
Tuesday 4:30 -6 a.m., Wednesday, 8 -11 
a.m., 9590 kc., Tuesday 11:30 a.m.-3 
p.m., (from veri), (Smith, Frederick, 
Goetz, Beck, Stabler, Fallon, Sham- 

ICELANDIC I3ROADCASTING 
.9 picture of radio station TFJ, Reyk- 
javik, Ireland, koho transmits on 24.52 

meters, 12235 kc. 

leffer, Hendry, Alfred, Sakely, Hart- 
zell, Eder, de Ruadhal, Henry, Blan- 
chard, Unger, Black, Dressler, Coover, 
Rosa, Randle, Gossett), Slogan: "The 
Happy Station," new address: Hilver- 
sum. Address: Phohi Studios, Hilver- 
sum. 

LKJ1, Jeloy, Norway, 6120 kc., 11 
a.m. -5:15 p.m., ( McCartin), 5 -8 a.m., 
(de Ruadhal), 9535 kc., Sunday and 
Wednesday, 11 -12 p.m., 4 a.m., (Part- 
ner), 6130 kc., (Robinson). 

SBG, Motala, Sweden, replacing 
temporarily SM5SX, 25.6 meters until 
1:30 p. m., 49 meters after 1:30 p.m., 
( Hodgkyns, Smith, de Ruadhal, Skip- 
worth, Blakebrough, Skinner). 

SM5SX, Stockholm. Sweden, 11,705 
kc., daily 9 a,m., (Howard), closed 
down and replaced by SBG, (Hodg- 
kyns, Skinner), 20 meters. (Skip- 
worth), daily 1 -4 p.m., (Westman, 
Willmott, de Ruadhal, Blakebrough), 
daily 11 a.ns. -5 -10 p.m., (Partner). 

HAS3, Budapest, Hungary, 15,370 
kc., Sunday 9 -10 a.m., (Alfred. Eder, 
Skinner), Wednesday, Saturday, Sun- 
day, 9 -10 a.m., 6 -7 p.m., (Boussy, de 
Ruadhal, Blakebrough, Blanchard, 
Partner, Emerson, Croston). 

HAT4, Budapest, Hungary, 9125 
kc.. Sunday 10 -11 a.m., (Alfred, Eder), 
Sunday and Wednesday, 7 -8 p.m., Sat - 
urday 6 -7 p.m., (Skinner, Fallon, Kidd, 
de Ruadhal, Hendry, Blakebrough, 
Partner, Kristof, Sprague, Dressler. 
Ralat, Schrock, Blanchard). 

TFJ, Reykjavik, Iceland. 12.235 kc., 
Sunday 1:40 -2:30 p.m.; (Alfred. Smith, 
Eder, Hartzell, de Ruadhal, Poll, Jor- 
dan, Kentzel. Noyes). 

Radio Belgrade, Belgrade, Yugo- 
slavia, various times. (Abbott), Mon- 
day 12:30 -1 p.m., (Smith), Friday 7- 
8:30 p.m., (Blanchard), Slogan: "Radio 
Beograd." 

YTC, Belgrade, Yugoslavia, 6550 
kc., daily around 5 p.m., 9600 kc., 8 
p.m. daily no call or location, (Scala), 
11,700 kc., daily 2:30 -5 p.m., 9610 kc. 
7 -9:30 p.m., (Kemp), 6000 kc., 6:30- 
8:30 p.m., (Croston). 

ORK, Ruysselede, Belgium, 10,330 
kc., daily 12:30 -2 p.m., (from veri.), 
(Smith), daily 1:30 -3 p.m., (Hartzell, 
de Ruadhal). 

OER2, Vienna, Austria, 11,800 kc., 
Monday- Friday 11 a.m. -5 p.m., Sat- 
urday 11 a.m -6 p.m., (from veri), 
(Smith, Herzog, Robinson, de Ruad- 
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hal, Sporn), daily 8 a.m. -4 p.m., (Part- 
ner), from veri., (Schrock), Address: 
Wien 1, Johannesgasse 4B. 

SPW, Warsaw, Poland, 13,635 kc.. 
Monday, Wednesday, Friday, 12:30 - 
p.m., (from veri), (Smith, Hartzell). 
13,620 kc., (Boussy, Kemp, de Ruad- 
hal). 

SPF, Gdynia, Poland, 12,322 kc., 
2 -3 p.m., (Kemp). 

LZA, Sofia, Bulgaria, 14,920 kc.. 
signed 4:30 p.m., (Hartzell), 2 p.m., 
(de Ruadhal, Eder), 14,945 kc., Slogan: 
"Radio Sofia." 

Asia 
JVT, Nazaki, Japan, 67+41 kc., 4 -5 .m. for 

U.S.A. all day for Manchukuo, (Alfred). 6 
a.nl, (Ralat, Randle). 

JZJ, Nazaki. Japan. 11,800 kc., all day for 
Europe 4-5 p.m.. 12 -1 a.m. for U.S.A.. (Alfred, 
Abbott. Smith), 2:30.3:30 p.m., (Schrock), 
daily 7.9 a.m., (Robinson. Brown), 89 a.m., 
(Howard. Hendry, Scala. Lopez. Partner. Gos- 
sett. Emerson. Randle. Kashimoto. Blanchard, 
Willnmlt, Ralat, Hare, Blakebrough), Address: 
Broadcasting Corp. of Janan. Atagoyama. 

JVM, Nazaki, Japan. 10.740 kc., all day for 
Europe, (Alfred. Abbott). daily 2:30 -3::40 p.m., 
(Smith. Mc('artin. Schrock. Brown. de Ruad- 
hal). 12::t1).1:30 a.m. for l:.S.A.. ( \ \'illmntt. 
tiara. Blakebrough. Hendry. Scala, Lopez, 
Partner, Sesmo. Beck). Address: same as JZJ. 

JVN, Nazaki, Japan. 10.60) kc., 4 -5 p.m. for 
U.S.A. all day for Manchukuo. (Alfred. Ab- 
bott). 4 -7:40 ant.. (Law, Skinner. Schrock, 
Brown, de Ruadhal, Stabler, Ralat. Blake- 
brough), 12::30.1::40 a.m. for U.S.A., (Scala, 
Lopez. Partner, Sesma. Gallagher. Dressler, 
Randle). 

JVH, Nazaki, Japan. 14.640 kc., 4-5 p.m. for 
U.S.A., all day for \lanchukun, (Alfred. law. 
Brown. I.opez). 14.5óY) kc., (Selma). 14.600 kc., 
f Black, Randle). 

,TVP, Nazaki; Japan, 7516 Ice., 4 -5 p.m. for 
U.S.A., all day for Manchukuo. (Alfred) daily 
2:4)-:3 :30 p.m.. (Robinson. Brown. Lopez, 
Robinson. Randle). 

JVE, Nazaki. Japan. 13,610 kc.. 9. 11:30 a.m., 
(Sport, Gallagher), 3 -5 a.m.. (Black). 

JVL, Nazaki. Japan. 11.6130 kc., 9.11:40 a.m., 
(front veri.). (Spam). 

IV.1. Nazaki. Japan. 11.500 kc.. (Kashimoto). 
UT. Japan. 11 135 kc, daily 8 (I e.m., 

(Alfred, Abbott):, daily 7.S a.m.. (Schrock. Rob- 
inson. Brown). 0.10 a.m. (Hartzell, Hare. 
Blakebrough, Scala, Lopez, Partner. Robinson, 
Randle). 

JZK, Nazaki. Japan. 13.160 kc.. 9.10 a.m., 
irreg., (Howarld, Hartzell). 12,020 kc., (Galla- 
gher). 

JZU, Nazaki, Japan, 25.42 meters, 3 p.m.. 
(de Ruadhal). 

TDE, Manchukuo. Japan. 10,0410 kc., daily 
1.8:10 a.m., (Croston) 4:30-6 a.m. 9 a.m..-3 
p.m., Sunday 2:15 -13 a.m.. S a.m.,-2:30 p.m., 
(from veri.). (Lorvig). will verify only experi- 
mental transmissions, (Atherton). 

PLP, Bandoeng, Java, 11.1100 kc., daily 6- 
7::4) a.m.. (Alfred. Stabler. Hartzell. de Ruad- 
hal, l.orvig), daily to 10 a.m., (Howard, 
Chambers, Hendry). daily 6 p.m.. (Blanchard). 

PMN, Bandoeng. Java. 10,2(10 kc.. 117 :30 
a.tn.. (Alfred. McCartin. Hartzell. de Ruadhal, 
Illtkebrough), daily to 10 a.m.. (Howard). 5:330- 
11 a.m., (Black). 

PLH. Bandoeng, Java. (1720 kc., daily to 11 
a.m., (Howard). 

PLO Bandoeng, Java. 10.080 kc.. Sunday 5 
a.m.. (Hartzell). 

PLV. Bandneng, Java. 0110 kc.. Sunday 5:30 
a.m.. (Hartzell). 

YDC, Bandoeng, Java. 15.150 kc., com- 
mences 5 a.m., (Hartzell). Sunday 10 a.m., (de 
Ruadhal). 

YDB, Socrahaja, Java, 95-15 kc., daily to 11 
a.m.. ( Howard), 94541 kc.. (Eder), 11,860. 
9610 kc., (Birnie, de Ruadhal). 

YDA, Batavia, Java, 98.08 meters, (Blake- 
brough). 

YBG, Medan, Sumatra. 10.480 kc., daily 7:30- 
8:30 a.m., rarely announce.. (Poll). 

ZBWB, Hong Kong, China. 9525 kc., daily 5- 
10 a.m.. Saturday and Tuesday. 5 -11 a.m.. 
(l'artner, Black). Monday, Thursday, 7 a.m., 
will not verify. (Sprague). 

ZBW, Hong Kong. China. 95:40 kc., (Eder), 
daily 5 a.m., (Rodriguez), 15,1410 kc., (Mich- 
aels). 7:30 -10 a.m., (Sporn, Hartzell), daily 
weekdays. 

ZBW4. Hong Kong, China, 15,195 kc., 8 -S:30 
(Sporn. Blakebrough). 

ZBW6, Hong Kong. China, 17.760 Ice., 6- 
11 :30 a.m. (from veri). (Sporn), Saturday 
11 :4) p.m..1 :30 a.m., (Robinson). 

XGN, Shanghai, China. 17,635 kc., 9:45- 
10:15 a.m.. (Sporn, Gallagher). 

XTC, Shanghai, China, 9:400 kc., 9.9:30 a.m., 
(Sporn). 

X0J. Shanghai, China, 15.8(0 kc., (Cham- 
bers), 15,865 kc., 7 -9 p.m., (Sporn, Birnie). 

ZHI, Singapore, Straits Settlements, 49 me- 
ters, closed down, (Smith), replaced by ZHL. 
(de Ruadhal). 

XGOX, Nanking, China, 6850 kc., 5:30-8:30 
a.m., (Hartzell). 

Radio Philco, Saigon. Indo- China. 11,710 ke.. 
2:111 a.m.. (Sporn). 

XTV, Canton, China, 9300 kc., 5 and 10 p.m., 
(Gallagher). 

XGW, China. 10.420 kc.. 10 a.m., (Black). 
VPD Colombo, Ceylon, 6110 kc., daily 7 -11 

a.m. (Croston). 
VPB, Colombo, Ceylon. 6160 kc.. 8 -10:15 

a.m., (McCartin), Saturday 11-11 :45 a.m., 
((rom veri.), (Smith, Robinson, de Ruadhal), 
temporarily suspended, (Blakebrough), Address: 
Chief Telecommunication Engineer. Broadcast- 
inc. Office. Torrington Square. 

VUB, Bombay, India, (Randle). 
ZGE, Fe,krated Malay States. 6200 kc., Sun- 

day, Tuesday, Friday, 6:40.8:40 a.m., (Cros - 
ton ). 

RVI5, Khabarovsk. Siberia, U.S.S.R.. 4250 
Lc.. best at 5 a.m. (Hartzell). 

HSBPJ, Bangkok Siam, 9350 kc.. Monday and 
Thursday 8.10 a.m., (Smith. McCartin. de 
Ruadhal Howard, Randle), 19,020 kc. at times. 
(Scala. Gallagher, Black), Address: Lt. Col. 
l'hra Aramrona)It, Supt. of Radio Section, Post 
and Telegraph Dept., Bangkok. 

YAK, Kaboul, Afghanistan, 18,640 kc., 9650 
kc.. to open in July, (Wilson). 

YAK Yan, Yao Vat. Afganistan. 4150 kc., 
to open in July, (Wilson). 

Africa 
FIQA, Tananarive, Madagascar. 31.5 and 

49.96 meters. weekdays 1:30-2:30 p.m., reports 
requested. (Hendry); 9515 kc., 9 -11 a.m. and 
0 -7 p.nt. (Partner). Address: Direction des 
l'.T.T., Hotel des Postes. Place Colbert, Tan- 
anarive. 

FIL. Tananarive, Madagascar, 31.2 meters, 
daily 10 a.m. -11 p.m. (\Veltman). 

ZNB, Mafeking, Union of South Africa, 5900 
kc. (Burnie). 

ZT]T Johannesburg, Union of South Africa. 
0197 he., (Robinson). 

FVA, Alger. Algeria. 8960 kc., 12.3 a.m. 
(Partner): 12120 kc. (Hendry). Slogan: 
"Radio Algiers ". 

TYA, Algeria. (Blakehrough). 
CR7AA, Lauretteo Marques, Mozambique. 

6137 ks. ( Abreu). 
CRIBA, CR7ItH, Louretteo Marques. Mo- 

zambique. 11718 kc., 9:30 a.m. and on. (How 
and); daily 9:30-11 a.m. (Sakely) : 7:311.8:80 
a.m. (Poll, Partner, Abreu). 

CRBAA, Lobito. Angola, 41.8 meters. Wed- 
nesday 2 p.m. (de Ruadhal, Blakebrough). 

Guardia Civil. Tetuan, Spanish Morocco. 6550 
kc.. Sunday 7:45 p.m. (Ralat). 

EA9AH, Tetuan, Spanish Morocco, 7000 kc., 
10:15 p.m. (Rodriguez. Ralat); 32360 kc. (from 
veri). (Sporn); 7030 kc.. 4 -4:25 p.m., 12 -12 :30 
a.m. irregularly. (Wilson); 14200 kc., daily ex- 
cept Sunday 2:15.5 p.m., 7 -10 p.m. (Gossett) 

VQ7LO, Nairohi. Kenya, 49.32 meters. 2:15 
p.m. (Smith); daily except Sunday 6-6:30 a.m. 
(Stevens, de Ruadhal. Blakebrough). Ad- 
dress: P. 0. Box No. 777. 

JUC, Addis Ababa. Ethiopia. 11055 kc. 
(Robinson); 11:37 p.m. (Chambers). 

IUG, Addis Ababa, Ethiopia, 15-150 kc., 
daily 9 a.m.. (Howard). 

SUN. ('afro, Egypt, 10053 kc., 5:47.6:35 
p.m. (Alfred). 

SUZ. Cairo. Egypt, 138:0 kc., 5:47.6:35 
p.m. (Alfred, Hartzell). 

EAJ48, Tenerife, Canary Islands. 10360 ke.. 
Monday through Saturday 7:20.10 p.m., or 
later, Sunday irregularly. (Alfred); daily 2 -4 
p.m., 5:45.7 p.m. (Smith. Rodriguez, Stabler, 
Skinner, Michaels, Sargent. Randle); 10380 kc. 
(Wilson, Chambers. Ralat); 10370 kc. (Kent - 
zel). Address: P. 0. Box No. 225. 

EABAB, Tenerife. Canary Islands, 7210 kc., 
2 -7 p.m. (de Ruadhal); 7210 ke. OErnie); 
8:30 p.m. (Ralat). 

EABHB, Tenerife, Canary Islands. 7000 kc.. 
8 p.m. (Boussy). 

YBG. Merlan. Sumatra. 28.76 meters. daily 
11:30 a.m. -12:30 p.m. (\ Vestman). 

North America 
VE9HX, Halifax, N.S., Canada. 6130 kc., 

schedule: 10 a.m. -1 p.m., 6 -12 p.m., daily except 
Saturday and Sunday, Friday 2.4 p.m., 3.12 a.m. 
on Saturday and Sunday, relays CHNS on 9340 
kc. (Alfred. Fallon. Goetz). Address: Mari- 
time Broadcasting Co., Ltd. 

GGAB, 15580 kc., 6:30 p.m. (Beck). 
CFCX, Montreal. Quebec. Canada, 6000 kc -. 

6.11:30 p.m. (.McCartin, Kidd). 
CFRX, Toronto, Ontario, Canada. 6070 kc., 

(Goetz); 6090 kc.. weekdays 7:45 a.m. -5 p.m., 
Saturday 11 a.m. -12 p.m.. Sunday 11 a.m..5 p.m. 
(from veri.). (Fallon. Wittig. Schrock); relays 
CFRB.(Hartzell. Kidd, de Ruadhal. Pinkerton, 
Jaime, Unger, Goetz). Slogan: Roberts Ra- 
dio". Address: Roger's S.W. Station. 

CJRX, Winnippeg, Manitoba. Canada. 11720 
kc. (Kidd. de Ruadhal); 11:30 p.m. (Paime, 
Sesma. Emerson). 

CRCX. Bowmanville, Canada, 6000 kc., 3:45- 
4 p.m. (Goetz). 

CGA. Drummondville, Canada (Hare). 
VE9DN. Montreal. Quebec, Canada, 6013 ke.. 

4:55-6 a.m. (Lopez). 
CJRO, Vancouver, B.C., Canada, 6150 ke. 

(Selma) : 11:45 p.m. (Emerson). 
W4XB, Miami. Florida, 1190 kc., testing 

at 11:30 a.m.. (Beck). 
W9XG. West Lafayette, Ind.. 2050 kc., sched- 
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Yes teacher ... 
The shortest 
path to good 
control is the 
Centralab Va- 

riable Resistor because ... the "wall 
type" resistor Illustrated with the 
control hugs the inner circum- 
ference of the case. This resistor 
has these definite advantages: 

1. Maximum resistor length for 
each case diameter 

2. Close uniformity between resist- 
ors 

3. Accurate tapers 
4. Uniform current distribution 
5. Lower specific resistance and at- 

tendant low noise level 
6. Better power dissipation 
7. Longer life 

ab 
GET THE 1937 VOLUME CONTROL 

GUIDE FROM YOUR JOBBER 
DIVISION OF GLOBE UNION, INC. 

MILWAUKEE, WIS. 
British Centralab, Lad. French Centralab 
Canterbury Rd., Kilburn . o C, 118 venues 

Co., RollinA Paris 
London N. W. 6, England XI, France 

SUCCESSFUL SERVICING 
FOR PROFESSIONAL SERVICEMEN 

Men looking toward the future. realize the 
Importance f technical training, In under- standing the problems that new. Intricate equipment ,resent. íS1 advanced home- 
study training 

a the icea Pub- lic Address work la 'LKey'oSuc ca as tut Servicing. 
Study At Home -Terms at Low as SS Mo. RSI 

goes a Into l modern 
xl`ceive,s, 

and haste knowledge of how 
receivers, 

circuits work. It familiarizes you wit), vaNnus type' of 
vacUun, 118het and how they 
ryRrate . . . 't helm, you 
pprogrrs. from the chan- lr" lags to that of an expert 
ttime. 

Johan at none in spare 
.406p:1i11 

fEPVICnH4, 

WRITE TODA Y FOR 
: FREE BOOK 

RADIO SERVICE INSTITUTE 
Dept. RNS- -3308 14th St., N. W. --War.h D. C. 

TR-6A6 TRANSMITTER 
-RECEIVER 

FOR 5 -METER BAND 
DUPLEX OPERATION 
A emnplrle 9- )I.Irr aItrit. including a Iie- 
eeirer and Transco itier for 1)1. I'I.EX break-in 
operation Both tuna housed in a sturdy black 
crystalline cabinet. with separate tuning dials 
and speaker. 
AMATEUR PRICE $39.75 NET LESS TUBES 

Also A ('ryaal Controlled \Inlet 
Write for our 1937 catalog 

CAr!INVAD1® 
963 LIBERTY AVE. 30 TWELFTH ST. 
PITTSBURGH, PA. WHEELING,W.VA. 
MIZEIRMEME Iislablishrd I ll'I® 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com
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RADI 
REAL RADIO ENGINEERS! 

HERE 
THEY 
ARE A 

Kendall Clough 
Chief rengle Clough a 

company t. R. Grame? Vice President in Charge f 
Engineering. 
at T 

Karl L. Hassel 
Chief Rewards 
Engineer. 
Zenith Radio 

F. 4.1ehnell 
Radio Engineer. 
Crimea/ Radio D. C. 

Production Dept.. 
P. R. Mallory 

and Co. 

ManyR -T -1 Trained Men 
Earn up to $75 a Week mid More 

These industry appointed en- 
gineers, who work for large 
radio manufacturers, will super- 
vise your training at home. and 
get you ready for good -pay jobs 
in Radio Broadcasting, installa- 
tion. Servicing, Public Address 
System and Photo Electric Cell 
work. Also for coming activity 
in 'television. Opportunities for 
properly trained men better than 

50 BIG ever before. Earn while you 

Radio Concerns 
learn. Some make $5 and $10 a 

Endorse 
concerns extra in spare time one 

Among them are to two weeks after starting. 
rune.. crosley. Many earn up to $75 a week in 
Grunow Stewart- full time jabs, or their own busi Warner and others. 

ness. Some even more. No 
other training like mine. Get the facts if you want 
a better job. Write now for my free book. 

RAY D. SMITH. President, 

RADIO AND TELEVISION INSTITUTE 
Dept. 4 -C, 2150 Lawrence Avenue, Chicago, III. 

MAIL COUPON FOR FREE BOOK 
RAY D. SMITH, President 
Radio and Television Institute (R -T -I) 
2150 Lawrence Ave., Dept. 4 -C, Chicago, III. 

Without obligating me. send new FREE Book about 
spare -time and full -time Radio opportunities sod 
how I can train fue them at Roma 

Name 

Address 

City State L J 

MILLION 
ILLUMINATED METER 

TUBE TESTER 
and ANALYZER 

I. All tubes. 
2. Short hot. 
3. Leaks hot. 
4. 0 to It M. 

Ohms. 
5. 0 to 15 MeO- 

ohms. 
6. .01 to 3 MF. 
7. 30- 300 -900 

V D C. 5000 
ohms per volt. 

8. Electrolytics. 
MODEL TV 

$2795 
MODEL TM Without analyzer $1895 
scales. Write for Literature V 

MILLION 
RADIO AND TELEVI- 
SION LABORATORIES 

577 N. UNION ST., CHICAGO, ILL. 

BOY! THIS MAKES RADIO 
REPAIRING A CINCH 
RADIO KINK -AIDS 

Practical Repairs for 
3,000 RECEIVERS 
Over 3,000 filed and 
indexed service kinks 
to repair those hard - 
to.fis home and auto 

lust pull ut 

the card correspond- 
ins to the name and model of the 
act You are repairing. and there 
you have listed the servie e 

troubles found in that radio and 
bow to fis them. 

FREE 
FOR 

SAMPLE CARDSA 

AKRRD PRODUCTS CO. 
361 Wooster Ara. Akron. 0. 

nle: Tuesday S:30 p.m. and Thursday 9 p.m. 
(from veri.) (Sprague). 

WHA, Virginia, 11200 kc., irregularly 
(Schrock). 

W5XAU, 31600 kc., 12 -1 p.m. (Murphy). 
WOXF, Chicago, Ill., (1100 kc., schedule: daily 

except Saturday 10:05 p.m. -1 a.m., Saturday 
12:05 -1 a.m. (Duncan). 

WBXKA, Pittsburgh, Pa., 31600 kc., 8:30 
a.m. (Murphy). 

W2XAF, Schenectady. N. Y., 9530 kc., 5 -11 
p.m. (Kidd, de Ruadhal, Hartzell, Duncan); 
4:20 -4:30 p.m. (Goetz); daily 4 -12 p.m. (Mar- 
shall). Slogan: "The Voice of Electricity". 

WSXDV New York. N. Y. 31600 kc., 35600 
kc., :iß60(1 (ac. and 41000 kc. (from veri.) (Rup- 
pert); 5 -9 p.m. (Croston). 

W8XK, Pittsburgh, Pa.. 17700 kc., 10 a.m. 
(de Ruadhal, Hendry, Duncan) ; 11S70 kc., 6:34- 
6:45 p.m. (Goetz). 

W2XE, New York. N. Y.. 15200 Ice. (de 
Ruadhal); 5 p.m. (Jaime); 15720 kc. (Randle); 
11830 kc. (Duncan); 21520 kc.. 6:30:9 a.m., 
17701 kc., 12.1 p.m., 15270 kc., 2 -5 p.m. (Fad. 
Ion. Kemp, Goetz). 

W2XAD, Schenectady, N. Y., 15330 kc. (de 
Ruadhal, Hare. Hendry); daily 10 a.m. -6 p.m. 
(Marshall, Duncan). 

WLK, Lawrenceville, N. J., 11 a.m. (deRuad- 
hal. 

W1XK, Boston, Mass.. 9570 kc., 12 p.m. 
(Jaime) ; 0:30 a.tn. -1 p.m., Sunday S a.m. -1 
p.m. (Fallon, Goetz). 

W1OXGY, 25 meters, (Jordan). 
W1XKB, 31600 kc., changed irons \W1XKA. 

(Birnie). 
W9XAA, Chicago, Ill,, 6080 kc., 118:10 kc., 

17780 kc. (Unger). Slogan: "Voice of l.abor 
and Farmer". Address: 666 Lake Shore Drive. 

W6XKG, Los Angeles. Calif.. 25930 kc., 
daily 24 hours. (Hartzell, Gertz); relays KGFJ. 
(Croston). 

WBXAL, Cincinnati- Ohio, 6060 kc., 1:30 
p.m. (Duncan. Kidd, Sprague). 

KKQ, Bolinas, Calif., 11950 kc.. 10:30 -11 p.m. 
(Kidd); 9 -9:45 p.m. (Herzog, Dressler, Unger. 
Hendry). 

W1XAL, Boston. Mass., 15230 kc., 6010 kc., 
latter frequency Sunday 8:30.10:15 p.m. 
(Bittner); 6040 kc., 7 -91 p.m. 11790 kc.. 5 -6:30 
p.m. (Wittig, Shamleffer, Kidd, de Ruadhal; 
fiive -note chime. (Hare, Randle, Duncan, Fal- 
lon. Sprague. Foetz). 

WBXAL, Bound Brook, N. J., 6100 kc. 
daily 6 -11 p.m. (from announcement) (Bitt- 
ner) ; 17310 kc. (law, Duncan, de Ruadhal); 
17700 kc., 3:45 p.m. (Jaime, Randle, Fallon, 
Goetz). 

W8XAU, Philadelphia. Pa., 6060 kc.. daily 
S -11 p.m., 959i) ke.. daily except Sunday and 
Wednesday 12.5 p.m., Sunday and Wednes- 
day 12 -7 p.m. (Fallon, Kidd, de Ruadhal, Dun- 
can. Goetz). 

KWU, Dixon. Calif., 15350 kc. (ShamlefTer); 
9:45 a.m. (Unger). 

XEWV, Guadalajara, Mexico, 11330 kc. 
(Schrock). 

XETN, Mexico. D.F. 11520 kc. (Skinner). 
XRQ, Guadalajara, Mexico. 9475 kc. daily 

9- 11::01 p.m. (from announcement.) (Sporn). 
XENI, Durango, Mexico, 6700 kc., 10:10- 

11::01 p.m. on Saturday. (Sporn). 
XELI, Mexico. D.F.. Mexico, 6710 kc., daily 

8:30 -10:20 p.m. (Sporn). 
XEWW, Mexico. D.F., Mexico- 9500 kc.. 11 

p.m., wants reports, plans naines increase. (Fab 
Ion). 

XECR. Mexico, D.F., Mexico, 7340 kc., 
Sunday signing at S p.m. (Ralat). 

XEPM, Mexico, D.F., Mexico. 6110 kc., re- 
lays XRJW. (Beck); 11550 kc., Sunday 9 p.m. 
(Schrock). Slogan: "La Voz del Aguila Az- 
teca". Address: P. 0. Box No. 8403. 

XEUW, Vera Cruz, Mexico, 0020 ke., ir- 
regularly 8 p.m: 12:30 a.m. (Sesma, Hartzell). 

XEWB, Guadalajara, Mexico, no frequency 
announced, 6:45 p.m. (Jaime). 

XEFT, Vera Cruz, Mexico. 9491 kc.. relays 
XEF, three cuckoo calls, calls `A hour and two 
chimes three times. (Berk). 

XEYU, :600 kc., Mexico, requests reports 
and signs at 11:30 p.m. (Sakely). Slogan: The 
National University of 'Mexico". 

XBGG, Mexico, D.F. 9500 kc., signs at 11 
p.m. (Sakely). 

XEDQ, Guadalajara, Mexico. 9480 kc. (Ses- 
ma); three cuckoo calls, 9 p.m. (Beck). 

XEBR, Hermosillo, Sonora, Mexico. 11820 
kc., daily 1 -4 p.m.. 9.12 p.m., relays XEBH on 
9:101 kc. (Alfred. Eder, Robinson. Parsons. 
Sesma. Schrock). Slogans: "Radio Difusora de 
Sonora" and "El Heraldo de Sonora ". Address: 
P. 0. Box No. 68. 

XEBT, Mexico. D.F. Mexico, 6000 kc., 
7 p.m. 1:15 a.m. (McCartin, Coover, de Ruad- 
hal. Hartzell) 

XEXA, \Mexico. D.F., Mexico. 6170 kc. 
(Eder); Sunday 7 -8 p.m. (from veri) Schrock, 
Kidd) ; 6130 kc. (Tate, Jaime, Robinson); 6182 
kc. (Sesma) ; 10:30 p.m. (Unger) ; Tuesday 
11:30 p.m. (Ralat). Address. Departments 
de Publicidad y Propaganda Correspondencia y 
Central. 

XEWI, Mexico, D.F., Mexico, 11900 kc. 
(Eder, Hendry); Saturday 9 -12 a.m, (Lindner, 
Robinson)' 11370 kc. (Howard); Tuesday and 
Friday 7'45 -9 p.m. (Sesma, Goetz, Wacker). 

XEUZ, Mexico, DF., Mexico. 6120 kc. 
(Hendry) S p.m.-2 a.m., relays XEFO. (Part- 
ner, Beck). Address: Cadena Radio Nacional, 
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XE\\'I TRANSMITTER 
Observer T. W. Walczak of Ellwood 
City, Pa., sends in this rare photo of 

XEWI 

Partido Nacional Revolncianario, Mexico, D.F., 
Mexico. 

XEPW, Mexico, D.F.. Mexico, 6120 kc., S. 
12 p.m. except Sunday. (Partner); daily 7-8:30 
p.m. (Sporn). 

Central America 
HP51, Aqquadulce. Panama, 11895 kc., sched- 

ule: daily T:30. 9::30 p.m. (from veri.) (Alfred, 
Robinson); 11790 kc., 7 -8 p.m. irregularly. 
(Partner, Lindner). 

HPBB, Colon. Panama. 6030 kc., daily 7:30- 
10:30 p.m. ( Bitther, McCartin, de Ruadhal, 
Sporn. )aime). 

HPSJ, Panama City. Panama, 9600 kc. 
(Eder); 6 -10 :40 p.m. (Goetz, Gossett); 9615 
kc. (Ralat). Slogan: "La Voz de Panama ". 
Address: P. 0. Box No. 867. 

HP5K, Colon. Panama- (1005 kc. (from an- 
nouncement); Sunday S:45 p.m. (Ralat) ; daily 
8:30.10 a.m., 7 -1.2 p.m. (Beck). (Slogan: "La 
Voz de la Victor "). Address: P. O. Box No. 33. 

NYLG. Managua. Nicaragua, 8500 kc., daily 
S -9 p.m. (Alfred); 8500 kc. (Sesma). 

YVNA, Managua, Nicaragua. SOW kc., Sat- 
urday S p.m. (Lindner). 

YNIPR. Managua. Nicaragua. 8620 kc., 
9:1R p.m. (Eder); 8050 kc., 8.10:30 p.m. (from 
veri.). (Schrock). 

TIEP. San Jose, Cota Rica. 6688 kc., daily 
at late as 11 :35 p.m. (Alfred. Eder, Beck) ; 6710 
kc. (Ralat, Wittig); clock chimes used. (Smith) ; 

daily 7 -10 p.m. (Kidd, Jaime, Sesma, Coover). 
Slogans: "Lo Voz de los Isthms" and "La \'oz 
del Tropicti'. Address: P. 0. Box No. 257. 

TIGPH. San Jose. Cota Rica, 5820 kc.. 6 
11 p.m. (McCartin, Eder). 6:80 p.m. (Ralat). 

TIPG, San lose. Costa Rica, 6410 kc.. 11 
a.m.-1 p.m. (McCartin, Eder, Wittig, Hen- 
dry); Wednesday and Saturday 9 -10 p.m. 
(from verb (Lindner): 6 -11 p.nt. (Ralat, Gos- 
sett). Slogan : 'La Voz de la Victor" Ad. 
dress: P. 0. Box No. 225. 

TILS. San Jose, Costa Rica. 5800 kc. (from 
Teri) (Goetz); 9 p.nt. (Ralat); 7. 10:30 p.m. 
(Schrock); sign with "Good Night Song". 
(Skinner); 5013 kc. (Staley. Sakely. Roberts). 
Slogan: Emisora Para Ti'. Address: P. 0. 
Box No. 3. 

TIMS. Costa Rica, 5900 kc. (Eder). 
TI2RS, San Jose, Costa Rica, 6880 kc., 10- 

11 :30 p.m. (Schrock, Skinner). 
TI4NRH, Heredia, Costa Rica. 30.5 meters. 

12:6(1 -1:15 a.m. (de Ruadhal. Lopez) 
TIVL. San Jose. Costa Rica. 6720 kc., irregu 

larly. (Sakely); 1:15 a.m. (Beck). 
TIX, Costa Rica, 54 meters, 11:31 p.m. 

(Jaime). 
TIOW, Puerto Limon, Costa Rica, 6500 kc., 

daily 12 -1:30 p.m. (Gossett). Slogan: "Ondas 
del Caribe'. 

HAN, Tegucigalpa, Honduras, 5870 kc. 
(Eder). 

HRD, La Ceiba. Honduras. 6230 kc. (Eder) ; 

signed at 11:05 p.m. (Fallon. Goetz, Lindner). 
Slogan: "La Voz de Atlantida'. 

TG2X, Guatemala City, Guatemala, 5940 kc. 
(Eder); Saturday 11 p.m. (Ralat. Hendry, 
Jaime, Beck. Lindner). Slogan: "De la Po- 
licis Nacional". 

TGL TG2, Guatemala City, Guatemala. 6303 
kc., 11:45 p.m. (Hartzell); 6310 kc. (front 
announcement). (Devil's Like DX'er); 8 -12 
p.m. (Partner); 11 p.m.-1 a.m. (Howard, 
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Chiang, Gallagher). Address: Director Gen- 
eral of Electrical Communications. 

TGWA, Guatemala City. Guatemala. 9450 
kc., Thursday 8 -10 p.m. (Stabler) daily 12.2 
p.m. and 8 p.m. -12 midnight. ( Ralat) ; Saturday 
11 -12 p.m., Sunday 12.4 a.m. (from veri). (Fat. 
Ion, Jaime, Hendry, Eder. Dressler). 

South America 

LR X, LRI, LRA, Buenos Aires, Argentina, 
9000 kc., daily 6 -10:30 p.m. (Alfred, Bittner, 
Frederick. Eder, Hendry, Robinson, Sakely, 
Ralat, de Ruadhal, Kidd), daily 2 -11 p.m. .(\Vest 
man) daily 7:15 a.m.-11 p.m. (Randle. Her- 
zog) 10350 kc., (Beck, Lowigg Hendry, Sesma, 
Goetz). Slogan: "Radio El Mundo". Address: 
P. 0. Box 555. 

LRU, Buenos Aires, Argentina, 15280 kc., 
discontinued (from veri.) (Frederick, Sakely, 
Lowig, Sesma). 

LSX, Buenos Aires, Argentina, 10335 kc., 
Monday, Wednesday, Thursday, 6:30 -8 pm. 
and irregularly (Dressler). 

CP12, Cockabamba, Bolivia, 6160 kc., 12- 
12::30 p.m. and 8:30 -1030 p.m. (Skinner, 
Michaels, Sakely) 6120 kc., (Skinner). SM. 
gan: "Radio Tunari." 

CP1AA, La Paz, Bolivia, 1400 kc., 8 -9 p.m. 
(Skinner). 

CPI. Sucre, Bolivia, 6250 kc. Slogan: "Radio 
Chuquisaca" 

CB615, CEB, Santiago. Chile, 12295 kc., daily 
7.8 p.m. (Alfred), daily 4.8 p.m. (Hartzell,. 
Schrock, Robinson, Partner) 12380 kc.. three 
chimes and bugle call, (Randle, Sesma, Black). 
Slogan: "Radio Service." Address: Desinaras 
anti Cia. Ltd., Bandera 176, Casilla 761. 

CB960, Santiago. Chile. 12140 kc., heard 
Saturdays 4 -10 p.m. ( \Vestman). Slogan: 
"Radio Service." 

CB740, Santiago, Chile. 7500 kc., heard ir- 
regularly near 10 p.m. (Skinner). Slogan: "La 
Voz del Nagismo." 

HJ1AB, Cartagena, Colombia. 9600 kc., signs 
weekdays 10 p.m., Saturdays, 11 p.m. (Alfred, 
Myers) 9620 kc.. daily 6.10:15 p.m. (Bittner, 
Eder, Schrock, Robinson, Wittig. DeRuadhal, 
Kidd, Hendry, Sesma) daily 7:30.11 p.m. 
(Dressler, Hendry, Coover, Kaskimoto). Slo- 
gans: "Radio Cartagena." Address: P. 0. Box 
37. 

HJIABE, Cartagena, Colombia, 9500 kc., 
signed Monday, 11 p.m., rest of week 10 p.m. 
(Alfred), daily except Sunday. 11 :30 a.m. -1 p.ns., 
6 -10:30 p.m. (Frederick, Eder, Schrock, De 
Ruadhal, Staley, Sargent, Sesma. Coover). Ad. 
dress: P.O, Box 31. 

HJIABG, Barranquilla. Colombia. 6040 kc., 
heard 6 -10:15 p.m. (McCartin. Jaime, Ralat). 

HJIABG Barranquilla, Colombia, 6450 kc., 
heard 4 -10 p.m. (McCartin) 4800 kc., 
(Schrock, De Ruadhal, Lindner) 4780 ke., 11 
p.m. (Murphy) 9555 kc.. 4 :30.6 p.m. (Gossett, 
Ralat). Address: P.O. Box 715. 

HJ1ABJ, Santa Marta. Colombia. 6020 kc., 
heard 9:24 p.m. (Jaime) 6030 kc.. (Beck. Rabat). 

HJ4ABP, Medellin, Colombia, 6030 kc., 
(Goetz) Saturday 11 p.m. -12 midnight, requests 
reports, (Hartzell, Hendry, Jaime). Slogan: 
"Emisora Philco." 

HJ4ABN, Armenia, Colombia, 9520 kc.. 
(Eder) daily 6 -10 p.m. (Eder, Hendry, Staley) 
blare of trumpets at start of transmission, (Mi- 
chaels, Smith) 8 -12 a.m. (Robinson. Dressler). 

HJ4ABU, Pereira. Colombia. 6145 kc.. (Ra- 
lat, Eder) heard 7:43 p.m. (Jaime) 6-10 p.m. 
(Gossett). Slogan: "La Voz de Pereira." 

HJ4ABA, Medellin, Colombia, 11710 kc., 
heard 8.9 a.m. (Alfred). 

HJ4ABB, Manizales. Colombia. 6100 kc., 
heard 5:30 -10:30 p.m. (McCartin. DeRuadhal). 

HJ4ABL, Manizales. Colombia, 6070 kc., 
heard 5:30.8:30, (McMartin. Jaime). 

HJSABC. Cucuta. Colombia. 9575 kc.. signed 
at 10:45 p.m., (Alfred, Unger). 4810 kc.. 6 -10 
p.m. (Schrock, De Ruadhal, Lindner, Coover, 
Gossett). Slogan: "La Voz de Cucuta." 

HJIABD. Bucaramanga, Colombia, 9630 kc.. 
heard 7:30 -10:30 p.m. (Gossett). 

HJ4ABE, Medellin. Colombia, 6097 kc.. daily 
9:30 a.m. -1 p.m., 5.11:30 p.m. (Rabat, Blake - 
hrough, Duncan). Slogan: "La Voz de An- 
tioquia." 

HJBABH, Bogota. Colombia. 6010 kc.. heard 
0 p.m. -1 a.m (McCartin) daily except Sunday 
6.11 p.m.. Sunday 4 -1l p.m. (Hartzell). 

HJSABX, Bogota, Colombia. 6120 ke., (Eder), 
until new station is completed. (from veri.), 
heard around 5 p.m. (De Ruadhal). 

HJU, Buenaventura, Colombia, 9510 kc., 
Monday. Wednesday, and Friday, 8.11 p.m., 
(Schrock, Shamleffer. DeRuadhal. Sargent). 

HKB, Bogota, Colombia, 9930 kc., heard 
9:10 -10 a.m. (Sporn). 

HKV, Bogota. Colombia, 8800 kc., heard 
8:45.9 p.m. (Beck, Howard). 

HJN, Bogota , Colombia. 5950 kc., will be 
off air until new station is completed, (from 
veri.). (Beck). 

HJ5ABD. Cali. Colombia, 6080 kc., heard 6- 
12 p.m. (McCartin, Ralat), Slogan: "La Voz 
del Valle". 

PRADA, Riobamba. Ecuador. 6618 kc., 
Thursday 9.11 p.m.. (from veri.) (Ralat. Goetz, 
Eder. Coover, Beck). Address: P. 0. Box 98. 

HCETC. uito, Ecuador, 935O kc., (Beck). 
HC1EC, uito, Ecuador, 80OO kc., (Beck). 
HC1RI uico, Ecuador, 7600 kc., (Beck). 
HC2JSB, Guayaquil, Ecuador, 7854 kc.. heard 

7:15 p.m. (Ralat, Hartzell, Beck), daily 11 a.m: 
2 p.m., 4.11 p.m. (Walczak). 

HC1AY, Quito, Ecuador, 7200 lee., (Beck). 
HCIET, Guayaquil, Ecuador, 4600 kc., 

(Bec'Q. 
HCIPM, Quito Ecuador, 5720 kc., (Beck). 
HCJB, Quito, Ecuador, 8940 lie.. heard 8 -9 

p.m., (DeRuadhal), also 4200 kc., (Beck). 
HC1VT, Ambato Ecuador, 6570 kc., (Beck). 
HC1RE, Quito, Ecuador, 6300 ke., (Beck). 
HURL, Guayaquil, Ecuador, 6670 kc., Tues. 

day, 9 -11 p.m., (Myers), Sunday, 5:45 -7:45 
p.m., (from veri.), (Goetz, Lindner) 6630 kc., 
(Jaime, Beck, Ralat). 

HCIODA, HCODA, Guayaquil, Equador, 
9440 kc., (Eder), 7 -10 p.m., (Schrock, Dress- 
ler. Beck). 

HC8CW, Guayaquil, Ecuador, 8404 kc., daily 
except Sunday, 11 :30 a.m.-12 :30 p.m., 7 -11 
p.m., 3 -5 p.m. (Schrock, Beck). Slogan: "On- 
das del Pacifico." Address: P. 0. Box 1166. 

OAX4G, Lima, Peru, 6230 kc., signs at 10:30 
p.m. (Tate) heard 6:52 p.m., (Jaime, Beck). 

OAX4P, Huancays, Peru, 8122 kc.. (Beck). 
OAX6A, Arequipa, Peru, 6122 kc., (Beck). 
OAX4I, Lima, Peru 9340 kc., daily 6 -11:30 

p.m. (Hartzell, Beck, Robinson). 
OAXSC, Ica, Peru, 6000 kc., (Beck). 

Beck). 
OAX4T, Ica, Peru, 9562, (from ann.), (Tate, 

OAX5B, Ica, Peru 11796 kc., 7 -12 p.m. daily, 
(Partner. Sakely, Jaime, Gossett). Slogan: 
"Radio Universal de Ica." 

OAX4D, Lima, Peru, 5780 kc., Wednesday 
and Saturday. 9-11 :30 p.m. (Alfred, Hartzell, 
Beck). Slogan: "Radio Dusa." 

OAXSA, 5B. Ica, 11800 kc., heard 10 p.m. 
(Eder) relays OAXSB, two horn signals -every 
15 minutes, (Beck). Address: P. 0. Box 28. 

OAX4J, Lima, Peru, 9335 kc., signed at 12 
p.m. (Alfred, Eder, De Ruadhal), 9520 kc., re- 
ports requested, (Staley), 9370 kc., (Stabler. 
Beck), 12 -3 p.m., 5 p.m.-1 a.m. (from veri.). 
(Henry, Rabat). Slogan: "Radio Internacional." 
Address: P.O. Box 1166. 

OAX4Z, Lima, Peru, 6090 kc., signed at 
11:37 p.m., (Alfred) daily 8:30 p.m. -12:40 a.m., 
(Rodriguez. Staley, Tata, Birnie. Beck). Slo- 
gan : "Radio Nacional." 

OAX4K, Lima. Peru, 6425 kc., (Beck). 
OAXIA, Chiclayo, Peru. 6150 kc.. (Beck). 
OAX7A, Cuzco, Peru, 6128 kc.. (Beck). 
PRF6, Rio de Janeiro, Brazil, 9501 kc., daily 

1:45.2:45 p.m., (from veri), (Goetz, Shamleffer, 
DeRuadhal), daily 4.11 p.m., (Westman, Ralat, 
Henry. Shamleffer). 

PPQ. Sepetiba, Brazil, daily 7:45 -8:15 p.m., 
sign with the "Blue Danube", (Skinner). 

PSE, Marapicu, Brazil. 14935 kc., heard 
Wednesday 6 -6:10 p.m., (Shamleffer). 

VPBMR, Georgetown, British Guiana, 6002 
kc.. Sunday, 7:45 -10:15 a.m., weekdays 4:45- 
8:15 p.m., (Skinner). 

PZ1AA, Paramaribo, Dutch Guiana, 13980 
kc., heard Tuesday and irregularly, (Gossett). 

VPBBG, Georgetown, British Guiana, 6130 
kc.. heard 5 p.m. (Ralat). 

YV1RI, Coro, Venezuela, 6210 kc., heard 
7:21 p.m. (Jaime, Ralat). Slogan:. "Radio 
Coro." 

YV5RJ, Caracas, Venezuela, 6350 kc., heard 
8 -11 p.m., (Gallagher), 6250 kc., relays YVSRI, 
(Chiang), 5:30 -8 p.m., (Schrock). 

YV6RC Bolivar, Venezuela, 6420 kc., heard 
8 p.m. ( Ralat). Slogans: "Radio Bolivar ", 
"Emisora Guayanesa." 

YV4RB, Valencia, Venezuela, 6520 kc., heard 
5:30 p.m.. (Rabat). 

YV4RG, Maracay Venezuela. 6300 kc., 8- 
10:40 n.m., (Hartzell), 

YVSRB, San Cristobal, Venezuela, heard 7:40 
p.m. (Ralat). 

YVIORSC, San Cristobal, Venezuela, 5720 
kc.. (from veri.). (Sporn). 

YV5RD, Caracas, Venezuela, 6160 kc., heard 
8:04 p.m., (Jaime) heard 10 p.m. (Howard, 
Hendry). 

YVSRC, Caracas, Venezuela, 5800 kc.. (Eder), 
7 -10 p.m. (Kidd, Blanchard, Lopez, Emerson, 
Coover). 

YVSRP, YVSRQ. Caracas, Venezuela, 6290 
ke., schedule: Friday, 7 -11 p.m. (from ann.) 
(Hartzell, DeRuadhal) 6270 kc., reports re- 
quested, (Staley, Jamie) heard 12-2 aim., 
(Lopez, Randle, Lindner, Ralat). Slogan: "La 
Voz de lo Philco." Address: P. O. Box 505. 

YVIRG, Valera, Venezuela, 6230 kc., heard 
Sunday 9 p.m. (Rabat). 

YVSRI, YV5RJ, Caracas, Venezuela. 6250 
kc., heard 11 :30 p.m., (Ralat, Lindner), re- 
lays YV5RJ. (Atherton, Ralat). Slogan: "La 
Voz de La Esfera." 

YVSRB, Caracas, Venezuela, 4584 meters. 
irregularly, (DeRuadhal). 

YV5RH, Caracas, Venezuela, 6400 kc., daily 
at 6 o.m., (De Ruadhal. Rabat). 

YV5RF. Caracas, Venezuela, 6375 kc., heard 
Saturday 9 p.m. (DeRuadhal, Ralat). Slogan: 
"La Voz del Caribe." 

YV1RE, Maracaibo, Venezuela, 6040 ke., 
heard 0 p.m., (DeRuadhal, Hendry). 

YV4RA, Valencia, Venezuela, 6520 kc., 
schedule, 12 -1 p.m., 6 -10 p.m., (from veri.), 
(Alfred, De Ruadhal, Kidd, Jaime, Rabat). Slo- 
gan. "La Voz de Carabobo." 

YVBRC, Barquisimeto, Venezuela, 5880 Ice., 
(Alfred. Rabat). Slogan: "La Voz de Lara." 

YV1RB, Maracaibo, Venezuela, 5850 kc., 
daily 7:30 -10:15 p.m., (Bittner) Sunday, 5 a.m., 
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ALLIED'S 156 -PAGE CATALOG 
SCOOPS THE RADIO FIELD! 

Here's a new book -a 
complete book -a book 
that makes all other cata- 
logs obsolete! Packed 
with Everything in Radio 
that's months- ahead. It 
includes more than 10,000 
exact duplicate and re- 
placement parts; latest 
test instruments - tube checkers, analyzers, os- 
cillographs, meters, set -testers, etc.; 53 new 
Super -Value Knight Radios; Amateur gear; new 
Sound Systems; dozens of Set -Builders' kits; 
books, tools, etc. See what's new -see what's im- 
portant In Radio! -Send coupon for this great 
book today! 

FASTEST SERVICE -LOWEST PRICES! 
You save more -get more -profit more -when you order 
from ALLIED! Our complete stocks. central location. 
efficient buying and selling methods. and speedy shining 
department mean faster service lower 
prices and greater values for you. Make 
ALLIED -Radios Leading Supply House 
-your single dependable source for 
high -grade radio supplies! 

ALLIED RADIO Cor .. 
833 W. JACKSON BLVD., Dept. 1H 

I CHICAGO, ILLINOIS. 
Send me your new 1937 Radio Catalog. 

IName 
IAddress 

nu 
EMI MIN El= MN la 

I 

with attractive features 
1. Non -Inductively wound paper sections. 
7e thoroughly impregnated. 2W' leads. * 1n sturdy wax -impregnated cardboard 

tubes with wax-sealed ends. * Single and dual sections. 200, 400, 600 
and 1000 v. ratings. All popular capacities. 

*Built better than seems necessary. Re- 
sult: Extraordinary long service life. 

Free CATALOG: ,Just issued. 
More pages. More items. More choice. 

Be Mure to get your copy. 

CORPORATION 
70 Washington SI. Brooklyn. N. Y. 
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C O M P L E T E 

STAN C OR 
K IT 

4 OSCILLATORS 
Straight 
Pentode 
Tritet 
Jones 
Bi -Push 

2 BUFFER 
DOUBLERS 
Triode 
Dual 
Triode 

4 AMPLIFIERS 
Single 
Triode 
(T20 or 
Type 10) 
PtahPDR 
Triode 
(T20 or 

Type 10) 
Single 
Pentode 
(RK -39 
etc.) 
PushPull 
Pentode 
(BiPush) 

Font'.Eicht 
Combinations 

48 CIRCUIT 
COMBINATIONS 

FOR 399$ 
Here's a natural for the medium. 
Power amateur. 4 Oscillators .. 
2 Buser- Doublon .. and 4 Am- 
plifiers .. 55 to 120 watts input 

ALL FROM A SINGLE KIT. 
The kit includes circuits on the 
most recently released tubes . 
and circuits o older types of 
tubes that you probably bave 
in your `hack, 

The new Stanco. "48-C' Kit 
amains all the parts you need 

FOR EVERY CIRCUIT - Ins 
rital, tubes and meter. 

COMPLETE SCHEMATIC BUIE PRINTS 
FREE WITH EVERT Kit 

STANDARD 
TRANSFORMER 
CORPORATION 
850 RLACKHAWK STREET CHICAGO 

The great yne Shope in Chicago have a world -wide 
reputation for training ambitious fellows for this big -pay 
field in only 12 weeks. Then you get INetlme grad 
employment service. By my new plan VOU can take 
advantage of their wonderful method of learning -by -doing 
NOR' -no need to lose time and money while you strive 
and save to raise the necessary tuition. 

I WILL FINANCE 
YOUR TRAINING 
I have a plan where many get 

6 training nut. Then they have vera year to pay for their train- 
1 starting sO day. after thhe rese- 

t' . lar 3 -m training period is J ever, or 5 months from the day 
they start school. If you will write 
to me at once I will send you com- 
plete details of this sensational new 
plan. together with the Big Free 
illustrated Book telling all about 

'COY NE and how many earn while 
learning and training you can get 
there 

Tatar^ book study y 
useless [tarory. 4.Is C. 

COYNE ELECTRICAL SCHOOL 
Soo S. Pouffes Streets Dept, C7 -82, Chicago, Illinois 
iMR. H. C. LEWIS. President 

Dpt.C7 -82, 500 S. Paulina St., Chicago, III. I 
Send me all deans or your "paytultionaltenpaduation" plan and your big FREE catalog. 

NAME AGE .... 
ADDRESS 

CITY STATE 

RRD105..5RVE To 50% 
D EAL DIRECT... FACTORY 
PRICES:Many models to se- 3d,ad 
loot from:AC- DC :AIl.Wave: iea'`"' 
Farm .eta that operate like 
city radieel Year name and 
d dress on posttacard bring. 
oo 

In co FE. EE. Gettdtloe 
of30- DAYTRI 

>AL 
lan.nd 

GOLOENTONE RADIO CO. 
Dept. A.R. DEARBORN. MICHIGAN 

(Hartzell, Sesnto, Eder). Slogan: "Ecos Del 
Zulia." 

YVSRMO, Maracaibo. Venezuela, 5850 kc.. 
heard 5 -9 p.m.. (McCartin.) 

YV1RL, Maracaibo. Venezuela. 5930 kc.. 
(Eder). daily 9.12 p.m.. (Lopez, Beck. Jaime. 
Roberts). Slogan: "Radio Popular." Address: 
P. O. Box 247. 

YV1RH, :Maracaibo. Venezuela. 6370 kc.. 
(Eder) signed at 10:45 p.ot. (Unger). 8:30 -11 
p,m., (Schrock, Kidd), (1351 kc. (Stale Pat 
rick, Tate) daily 5.10 p.m.. (Stabler, Unger) 
11 a.m. -2 pan., (Tolprn. Coover). Slogan: 
" Ondas de Lagos ". Address: P. 0. Box 31 ;1. 

YV4RD, Caracas, Venezuela. 6300 kc.. (Eder) 
12711 kc.. heard 111 :30 p.m. (Howard. Ralat). 
Slogan : "la Voz de Aragua." 

YV1RA, Valencia. Venezuela, 5900 kc., 8:30 
p.m. (Stabler). 

West Indies 

HIL, Trujillo, Dominican Republic. 6500 kc., 
heard around 6 p.m., (DeRuadhal) heard 8 p.m. 
(Ralat). 

HI6N, Santiago. Dominican Republic. 6135 
kc., heard until 12:30 a.m., (Hartzell) 6150 
kc.. 9:10 -10 a.m., (Sporn) heard 5.8 p.m., 
(Schrock). 

HI7P. Trujillo, Dominican Republic, 6782 
kc.. 7:10 -8:40 p.m., (Skinner) ..9o0 kc. Slogan: 
"Emisora Diario del Comercio." 
HI9B, Trujillo, Dominican Republic, 5F5 

kc., changed from 6040 kc. (Birnie). 
HIBX, Trujillo. Dominican Republic, 152511 

kc.. heard Sunday 7 :30 -10:55 a.m., (Sporn) 
daily except Sunday. 12:10 -1:10 p.m., (Lopez). 

HIBA, Trujillo. Dominican Republic, 6450 kc., 
heard 3:30 p.m. (Ralat). 

HIG, Trujillo, Dominican Republic, 6280 kc., 
heard 5 p.tn., ( Ralat). 

HI1S, Santiago, Dominican Republic. 6420 
kc., signs at 8:45 p.m.. (Alfred, Hartzell). Slo- 
gan: "La Voz d'Espanola." 

HIN. Trujillo, Dominican Republic, 124:0 
kc., 66243 kc.. daily 7 -10 p.m. (Alfred. Eder, 
DeRuadhal, Kidd) 12480 kc.. (Eder. Stabler, 
\Vilimott, Blakebrough. Jaime. Howard), 
Thursday and Friday. 6:30 -0: :k) p.m., (Blanch- 
ard) 12530 kc.. (Gresham, Sesma, Chiang, 
Schrock. Coover). 

HIT. HIV, Trujillo. Dominican Republic. 
563(1 kc.. heard 0.8:40 p.m., (McCartin, Kidd, 
Eder). used call of HI \', (Atherton). 

HI1X, Trujillo. Dominican Republic, 6340 kc., 
Sunday 7:40.10:40 a.m.. Tuesday and Friday 
12:10.1:10 p.m.. and 8:10 -10:10 p.m., all other 
times, 12:10 -1:10 p.m.. (from veri.) (Goetz, 
Sakely, Rabat. Brown, Blanchard. Tate. Birnie, 
Eder), Tuesday and Friday, 8.10 -10:10 p.m., 
(Schrock. Sakely). Sunday 7:40.10:40 a.m.. rest 
of week except Friday and Tuesday. 12:10 -1:10 
p.m.. (Law. Tate, Sekach, McCartin). 

HIBX. Trujillo. Dominican Republic. 11960 
kc., Tuesday and Friday, 8:10.10:10 p.m., (from 
veri.). (Schrock. Sakely, Hartzell,- Eder, Mi. 
chaels. Segach, Coover). 

HIZ, Trujillo. Dominican Republic. 6316 kc.. 
beard 6:30 p.m. (Rabat). 

HI8C. La Domana, Dominican Republic. 6730 
kc., heard T p.m., (Rabat). 

NIl]. San Pedro de Macoris, Dominican Re. 
public. 5865 kc., heard 8 p.m., (Ralat) 5.4851 kc., 
heard irregularly, (Rodriguez. De Ruadhal). 

HI1A, Santiago, Dominican Republic, 6185, 
kc.. heard 9:15 p.m.. (Rabat). 

HIBX. Trujillo, Dominican Rentthlic. 15270 
kc.. (Sakely) heard Sunday 7:369:30 p.m.. 
(M °c'aels). 15290 kc.. (Beck). 

HI2D, Trujillo, Dominican Republic. 6991 
kc.. heard (1 p.m.. (Rabatt). Slogan: "La Voz 
de la \ccitny ('atolica." 

HI4D. Trujillo, Dominican Republic. 6.555 
kc., heard Sunday 9:45 a.m. and on, (Rabat). 

COCD. Havana. Cuba. 0130 kc.. daily 7 to 
1 a.m.. (from veri.), (Frederick) 6120 kc.. (Mc- 
('artin) heard 2 a.m.. (Becker) 1143(1 kc.. 
(Hendry), Sunday 1 -:3 a.m., (DeRuadhal. Kidd, 
Duncan, Sesma, Lindner. Duncan). Slogan: 
"La Voz del Aire." Address: P. 0. Box 2294. 

COCK, Havana. Cuba. 11490 kc., clock 
chimes and child crying. heard 8 p.m.. (Mc- 
Cartin. Eder, I)eRuaohal) daily 4.12 p.m. on 
11600 kc., (Kidd. Eder) heart) on 11::0 he., 
(Herzog. Sesma, Coover, Goetz). Slogan: 
"Radio Philco." 

COCH, Havana, Cuba. 9428 kc., daily 7 a.m. - 
12 midnight, (Dinner, McCartin. Eder, Wittig, 
DeRuadhal, Sesma, Wollenschlager, Kidd, 
Eder. Hendry. Kashimoto), (from veri.) 
(Goetz). Address: General Broadcasting Coin. 
pany. 2 B Street. Vedado, Havana. 

COCO. Havana. Cuba. 6010 kc., daily 6.11 
p.m.. (Bittner. Sesma. McCartin, Eder. De- 
Ruadhal. Hendry. Rabat). 

COCA. Havana, Cuba. 9740 kc.. daily 7 a.m. - 
12 midnight. (Bittner. Eder) 9750 kc.. (Hendry, 
Law, DeRuadhal. Wollenschlager, Kidd, Eder), 
signs at 1 a.m.. uses sounds of motor car. laugh, 
baby's cry. and bell and two chimes. (Sargent, 
Blakebrough. Sesma, Hendry Kashimoto. 
Coover, Goetz). 

COCA, Havana, Cuba, 11960 kc., signed 
Tuesday at 12 a.m. (Hartzell). 

COCE. Havana, Cuba, 24.5 meters, heard 
also on 34 meters (Randle). 

CO9XX, Tunica, Cuba, 15555 kc., heard 
8:32 p.m., requests reports, (Chambers), 14600 
kc., (Kentzel, Shamleffer). Address: Frank 
Jones. Tunica. 
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PHILIPPINE OBSERVER 
Observer E. R. Rances of Gingoog, 
Orienta( Nisamis, poses at his door- 

step for this picture. 

CODE, (CO9JQ), Camaguey, Cuba, 8665 
kc., heard 5:311 and 5:30 p.m., relayed by COSRQ 
on 14 mc., (Howard), heard 8.12 p.m., relays 
(7111JK, requests reports (Gallagher), heard 
8:55 p.m., (Chambers. Fallon, Hendry, Alfred, 
Notkis), weekdays 7:45 -9 p.m., (Hartzell, 
Schrock, Skinner, Shamlefer) 14122 kc. also, 
)Patrick. Hartman, Rosa). Slogan: "COS K, 
the Kenneth Radio Station ", "Radio Zenith." 

HH2S, Port -au- Prince. Haiti. 5920 kc.. heard 
around 8:31 p.m.. (DeRuadhal, Eder). daily 
7:9 p.m.. (Hartzell) 5.5::111 a.m., (Sporn). 

HH8W, Portau- Prince. Haita, 9(140 kc., heard 
7:2(1 p.m., (Jaime), 1-2 p.m. and 7 -S p.m., 
(Gossett). Address P. 0. Box A -117. 

HH2T, Portanl'rince, Haiti, 11570 kc., heard 
10:30 p.m.. I Beck). 

"Radio Suracao" CUROM, Curacao, Dutch 
West Indies, 59:10 kc., schedule daily 6:36 -S:36 
p.m., (Skinner. :Michaels) 9445 kc., 7:30 -9:10 
p.m. and irregularly, (Partner. Sakely). 

FZF ( ?) Martinique. French West Indies. 
94511 kc., no call given. schedule daily 11:30 
a.m. -12:30 p.m.. 6:15.7:15 a.m.. 8 -9 p.m., (from 
ann.), (Robinson, Partner, Croston). 

Oceania 
VKSLR, Lyndhurst. Victoria, Australia, 9580 

kc. Sunday to Friday 3 -8:30 a.m., Saturday 
10 p.m.-8:30 a.m., (from veri.), (Alfred. Eder, 
Chokan. Law, Hartzell. de Ruadhal. Hendry), 
requests reports. (Sporn, Dressler, Sesma). 

VK8ME, Melbourne, Australia. 9500 kc., 
signs 7 a.m. on weekdays, (Myers. Eder), 9510 
kc., (Rabat). Monday to Saturday 4 -7 a.m., 
(Ilmnike. l.indner). daily 6 -7 a.nt., (Dressler. 
Hendry, Sesma, Sporn). Address: 47 York 
Street. Sydney. 

VKEME, Perth. Australia, 9590 kc.. irreg. 
schedule. (Smith. Hotlgkyns. Eder), testing 6 
a.m., (Hartzell), 68 a.m.. Monday to Satur- 
day, no Sunday transmission, ((le Ruadhal. 
Skipworth, \\'illmott. Blakebrough, Partner, 
Schrock). Address: Applecrass, \Veslern Aus- 
tralia). 

VKEME, Sydney. Australia. 0390 kc., 10:30 
p.m.- 22:30 a.m., (immicke). 9510 kc.. 4:30- 
5::311 a.m.. Ide Ruadhal). 1048:5 kc., 6.7::30 a.m., 
(Stabler. Ramble. Hare). 

VESMI, ' Kaminhla ". Australia, 49.9 meters, 
6:45.7:30 a.m.. three times weekly. (Schrock). 

ZMBJ, 'S.S. Awatea ". Australia, 8845 kc., 
(Poll). will no longer broadcast, (Kemp). 

FOBAA, Papeete, Tahiti, 7100 kc., 10:55 
p.m.- 12:30 p.m.. (Rodriguez, Staley), Tuesday 
11 -12 p.m.. (Sporn). 

KKP, Kahuku, Hawaii. 16.030 kc., (Robin- 
son). Saturday 9:30.10:30 p.m., also irreg. 
Sunday 10 p.m.. (Schrock. Ionian), Saturday 
8.8:30 p.m.. (Kentzel, Shantleffer). 

KIO. Kahuku. Hawaii. 11,680 kc., (Blanch- 
ard. Michaels, Kemp). 

KOH, Kahuku, Hawaii, 14.920 kc., (Kemp). 
KRO. Kahuku, Hawaii, 5840 kc., (Kemp). 
VPD2, Suva. Fiii islands, 954() kc.. 'daily 

5:30 -7 a.m. except Sunday. (Sakely), N720 kc.. 
(Robinson. Blakebrough), 9520 kc.. (Partner). 

ZLT, Wellington. New Zealand, 11,053 kc., 
12 :20-1 :15 a.m.. (Sporn). 

ZLT4t (ZLT ?), New Zealand. 11.050 kc., 
relays % LK. 4:30 a.m., (Croston). 

Readers Who Are Awarded "Honorable 
Mention" For Their Work In Connection 
With This Month's Short -Wave Report 

Lionel White, William Beard, P. L. Patrick, 
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Carl and An Eder, Milton Horstman, J. R. 
Hodgkyns, Allan B. E. Gnetsch, Enrique A. O. 
Ziegler, W. I.. Bauer, William H. Hawkins, 
M. J. Markuson, R. W. Hendricks, Frank 
Sakely, Sr., Samuel Tolpin. John W. Blecha, 
Jack Staley, Elmer R. Fidler, H. Westman, 
Clarence Hartzell, Dan T. Wollenschlager, Don- 
ald Kav Becker. R. J. Abbott, R. T. Coales, 
Elmer Duncan, Thomas P. Jordan. R. C. Messer, 
Norman Gertz, George Hare. E. J. Magne. 
Walter H. Lorvig, Herman Ruppert, Earard 
de Ruadhal, Alfred T. Anderson, Shokichi 
Yoshimura, W. F. Herzog, William W. Og- 
lesby. Jr., Norman Hendry, Wade Chambers, 
Charles R. Wilson, Elihu Fein, Al Donofri, C. 
McPherson, Robert \Loss. Francis J. R. Burke, 
C. J. Hurtt, 7'hamas Randle, Wm Skinner. 
&beet Pierce, Jr., R. \Villmett, Herman H. 
Forester. Harman Kidd, Oscar \Vestman, Iron 
Stabler, Albert Michaels, N. C. Smith, J. Ralat, 
John Tate, Fred Atherton, J. Sanders, H. Sat'. 
gent. Kenneth Dressler, V. M. Poll. Fletcher 
W. Harttnan, Irving Sporn. E. W. Turner, 
Robert Pinkerton. Don Parsons, Burnell Unger, 
Harold E. Schrock. R. F. Shamleffer. H. E. 
Wittig, Thomas Fallon, Jr.. Ernest Law, Grace 
M. Beck, Bill Robinson, Harold E. Lindner. 
Robert L. Blanchard. Orville Brown, Armand 
A. Boussy, R. F. Stevens, Arthur Immicke, 
John S. Chokan, Jr., Earl G. Marshall, D. Skip - 
worth, Ernest Law. D. Sommers Smith, John 
Frederick, Simon McCartin. William R. Goetz. 
Daniel R. Bittner. Fred W. Alfred, Warner 
Howard. Charles F. Myers, J. Wendell Partner, 
ose L. Lopez, Erroll R. Ohmic, Yoman Hendry, 
Veils Gresham, Jose Rodrigues Rivas, Oscar 

.aime, Jr., Thomas Randle, A. Blakebrough. E. 
Scala, Jr.. Lester L. Wood, Arthur R. Ruiz, J. 
L. Mocklum, Jerome Roberts, Li Chi Chiang, 
Virgil Gossett, Peyton Black, A. S. Nutkis, G. 
C. Gallagher, Thomas W. Walczak. 'Thomas 
Black, R. Kashimoto, Ernest Krist,f, Barry 
Sesma, Harry E. Kentzel, Paul B. Silver, Paul 
B. Silver, Jr. 

"Philharmonic" Receiver 
(Continued front page 83) 

of pressure which will insure perfect con- 
tact yet permit smooth and easy tuning - 
control action in the finished receiver. 

To further check for mechanical per- 
fection in the operation of the tuning con - 
trot, each dial and dial mechanism is 
mounted on a specially developed test set- 
up, the mechanical resistance of which is 
twice that of the variable condenser in the 
receiver. Even under this double load no 
slippage is tolerated as the dial is rotated 
throughout its entire range in both direc- 
tions. 

Space does not permit a description of 
all of the test made on other parts but the 
foregoing description of typical tests will 
convey some idea of the thoroughness with 
which guesswork is avoided. All of this 
testing is done before the parts arc put in 
stock. It requires a good deal of time and 
work to make these tests but it is more 
economical to cull out substandard material 
before it goes into a built -up receiver -and 
likewise safer because some defects, if not 
caught in preliminary tests might not be 
evident in the operation of the completed 
receiver until it has been installed in the 
owner's home. 

Strange as it may seem, there was not 
a single conventional tube tester in use so 
far as we could observe. In view of the 
fact that the "Philharmonic" employs thirty 
tubes, and in many of the circuits the tube 
function is extremely critical, this seemed 
rather odd. Yet the explanation is simple. 

When tubes come in from the manu- 
facturer, they are first put in ageing racks 
where they are operated for twelve hours 
continuously at filament voltages slightly 
higher than normal. Experience has shown 
that not only will many faulty tubes give 
up the ghost under these conditions, but 
the good tubes will be stabilized by this 
process. Beyond this no other preliminary 
tests are made on tubes because it is be- 
lieved that the ultimate and conclusive test 
of a tube is its operation in the receiver. 
If, after a receiver has been assembled and 
wired, tests show it to operate up to stand- 

ard, it is obvious that the tubes must be 
good. If one or more tubes is faulty, the 
condition will be shown up by sub -standard 
operation of the receiver. 

The assembly and wiring of each receiver 
is definitely a hand operation. There are 
no "production lines" or anything smacking 
of the mass production of the usual radio 
factory. Everything is, of course, stand- 
ardized for the sake of general efficiency 
and uniformity, just as is the case in the 
manufacture of the finest Swiss watches, 
for instance. But individual responsibility 
of the expert workers is definitely fixed, 
and pride or workmanship is apparent at 
every turn. There is none of the hustle 
and bustle -the forced production -of the 
conventional shop. Instead there is an at- 
mosphere almost of leisure as the workers 
painstakingly pursue their handicraft. These 
are the impressions gained by an outsider 
visiting the construction laboratory -and 
that they are correct is evidenced by a 

glance at the records of the individual 
workers which show that it is not at all 
unusual for a man to go through an entire 
week of chassis wiring, for instance, with- 
out overlooking a single connection, without 
a "cold solder" joint or any other imper- 
fection in the work he turns out. 

When the chassis assembly and wiring 
has been completed it starts through a 
formidable series of tests. Here are the 
engineers who are highly specialized in their 
various functions of testing, aligning, ad- 
justing audio filters, etc. The tubes are 
inserted in their sockets and these same 
tubes, used throughout the tests, are the 
ones that go to the owner in that receiver. 
After all this checking, double checking 
and adjustment, the receiver is apparently 
finished -but it is by no means ready for 
shipment to its owner. There is still the 
final "rack" test. 

This "rack" test consists of placing the 
finished chassis and its own power supply 
unit in normal operation for a period of 
twelve hours, an hour "on," an hour "off," 
etc. This alternate heating and cooling 
represents the final effort to bring out any 
defect or weakness which may exist, either 
in tubes or other components. After this 
12 -hour period the receiver is removed 
from the rack and again goes back for test. 
If any of its characteristics have changed. 
the cause is determined and corrected and 
then the receiver goes through the entire 
series of tests again, including the l2 -hour 
rack tests. 

It is then -and then only -that the 
receiver is ready for its owner. It is as 
perfect as science can make it, with every 
possible precaution taken to insure con- 
tinued perfect operation after it has been 
installed in the owner's home. 

That is the story of this truly 
"laboratory- built" receiver, told in brief. 
Actually it goes far beyond this. No men- 
tion has been made, for instance, of the 
collaboration of the Scott Laboratories 
with tube engineers which has resulted in 
improving tubes to bring them up to the 
standard required by these laboratories - 
improvements which the tube manu- 
facturers were then at liberty to incorporate 
in their tubes for retail sale, thus benefiting 
the radio industry as a whole. 

Next month a second article will include 
a technical description of this 30 -tube 
receiver with a record of some laboratory 
measurements made on it. Following that 
will be a report of its behavior and ac- 
complishments during the "on the air" 
tests which are now being conducted by 
RADIO NEWS. 

COMING NEXT MONTH 
New Amateur Department for 

Calls Heard 

121 

TALK -BAK* 
The first word used to abbreviate 
inter -communication systems. 

-NOKO L- 
The first small permanent mag- 
net dynamic 
speaker to be 
used in Talk- 
Ba k* Sys- 
tems. 

lfodcl 482 T.B. 
5" 

Model 682 T. B. 

Write for information regarding 
these brand new speakers manufac- 
tured especially for Talk -Bake Sys- 
tems and requiring no equalization. 

Ask for the name of our nearest 
distributor. Wright -DeCoster dis- 
tributors are always anxious to co- 
operate. 

Wright -DeCoster, Inc. 
2255 UNIVERSITY AVE. ST. PAUL. MINN. 
Export Dept. -M. Simons & Son Co., New York 

Cable Address: "Simontrice" 

Canadian Office: Associated Sales Co., Guelph, Ont. 

Copyri gbted. 

A COMPLETE N EW LINE 

FOR SALES AND PROFITS 

FOR customer satisfaction 
Use G -E RADIO TUBES 

GENERAL 0 ELECTRIC 
APPLIANCE AND MERCHANDISE 
DEPT., GENERAL ELECTRIC CO.. 
BRIDGEPORT, CONNECTICUT 
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KENYON 
EFFICIENT 

RELIABLE 

MODERN 

KEN -O -TAP 
The Practical Solution to the 

Modulation Problem 

KEN-0-DRIVE 
The Modern Answer to Critical 

Driver Operation 

KEN -O -DYNE 
The Precision Method of Matching 

Output Tubes to Speakers 

KEN -O -LINE 
The Efficient Coupling Device 

From Universal Line 

Ask Your Dealer For Our 16 Page "T" 
Line Catalog Which Contains a Large Selec- 
tion of Modern Audio Circuits. 

KENYON TRANSFORMER CO., INC. 
840 Barry Sf. New York, N. Y. 

Export Dept.: 25 Warren St., New York, N. Y. 

SERVICEMEN! 
THE SWING IS TO 

INTERCOMMUNICATORS 
Privacy Is essential. No installation corn - 
plete without individual phones. Investi- 
gate at once. 

Write Dept R -2 

TRIMM 
RADIO MFG. CO. 
1770 W. Berteau Ave., Chicago, M. 

1 
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XTal Contld 
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To RADIO: 57, L. - This is to confin our QSO co 
AT 1ST UZ wfGW j FONE . .. ON MC /el _. ... 
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M. MOZOOMDER 
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The "Ham" Shack 

(Continued from page 90) 

particularly in metropolitan districts where 
there are many stations operating at one 
time. By using a good directional array 
it is possible to almost completely "lick" 
the interference problem on this band. 

Our tests on 5 meters were made with 
half -wave antennas of types commonly 
used for transmission and reception. The 
transmitting antenna was a Johnson "Q" 
and the receiving aerial a vertical 8 -foot 
rod with a single -wire feeder attached sev- 
eral inches from the top. The receiver used 
was a super -heterodyne using "acorn" tubes. 
The major advantage in using the transmit- 
ting antenna in this case was that ignition 
and other forms of electrical interference 
were almost completely eliminated. How- 
ever, stations could be heard with the "Q" 
that were not audible with the other 
antenna. 

In proportion to the improved reception 
obtained, the incorporation of switching 
apparatus in the amateur station is well 
worth while. The electrical system used 
for accomplishing the change -over from 
transmitting to receiving positions is gov- 
erned by both the feeder system used and 
the amount of money available for equip- 
ment. However, at most, the cost is only 
a few dollars. 

Simplest, of course, is a manual change- 
over switch-a double -pole, double -throw 
unit. If low impedance feeders are em- 
ployed insulation is not an important factor. 
As a matter of fact a so- called "anti - 
capacity" switch may be used with a 
twisted pair or concentric feeder line having 
an impedance in the neighborhood of 72 
ohms. If a 600 -ohm line is used it is ad- 
visable to have greater spacing and more 
adequate insulation. While not a factor in 
the case of the matched -impedance line that 
is without standing waves, in the case of 
the tuned feeder, the switch should be as 
near as possible to a current note. If 
parallel tuning is used on such a line a 
high r.f. voltage might be applied across 
the switch necessitating good insulation to 
avoid high losses. 

The most efficient and practical method 
of providing for antenna change -over is the 
use of a relay switch that will automatically 
connect the antenna to the transmitter 
when the plate power is applied, and to the 
receiver when the transmitter is switched 
"off." All commercial manufacturers of 
relays are now making special units for 
antenna change -over. They are available 
in both battery and 110 a. c. models. These 

units are electrically operated double -pole, 
double -throw switches and most of them 
are equipped with silver contacts so that 
a good connection is made. They may be 
mounted at the top of the transmitter or 
any other convenient place in the operating 
room. A feeder line of the same type, used 
to link the transmitter with the antenna, 
should be brought down from the relay to 
the receiver. The antenna -relay magnet 
coil may be connected in the same circuit 
with the plate power switch so the change- 
over will be virtually automatic. Usually 
these relays are connected so that they idle 
in the "receive" position and have current 
applied when the transmitter is in opera- 
tion. However, there are other types 
available will "idle" in either position, it 
being necessary to press a button to change 
from either position. 

If a single -wire feeder system is used, of 
course only a single -pole, double -throw 
switch will be required. However, with this 
type of antenna, not much improvement 
over long -wire antennas will be obtained. 
Due to the lack of cancellation in the 
feeder circuit, the feeder wire may be free 
to pick up electrical interference. As a 
matter of fact this type of antenna will 
tend <o function as a Marconi type when 
used for reception. 

One important consideration when using 
the transmitting antenna for reception is 
to provide proper coupling to the receiver. 
Most modern receivers are equipped for 
either a doublet -type antenna or a con- 
ventional "ant" and "gnd" arrangement. 
However, it is important to look up the 
impedance specifications for the "doublet" 
connections. Most receivers are designed 
to couple to a 300 or 400 -ohm line, and 
therefore, if the transmitting antenna trans- 
mission line is of lower or higher impedance 
it is necessary to provide a coupling trans- 
former. A simple unit of this type consists 
of a 30 -turn coil wound on a 1 -inch form. 
Taps should. be provided at every five 
turns. If a low -impedance line is used only 
a small number of turns are used between 
the feeder wires on the coil; if a high im- 
pedance line, more turns are used. The 
tuning condenser will provide variability 
that sometimes is helpful, although when 
once adjusted it is not necessary to vary it 
for a given band. 

Also there are a number of commercial, 
doublet, coupling transformers available for 
different types of antenna. Most of these 
are designed for coupling low -impedance 
lines to receiver as this type is now almost 
universally used for receiving doublets. Also 
if the receiver has no provision for a 
doublet antenna -merely an "ant" and 
"gnd" terminals -a doublet coupling trans- 
former may be purchased. Most of these 
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units consist of a primary and secondary. 
They are essential to the successful opera- 
tion of a doublet antenna on receivers in 
this category. 

If such a coupling unit is purchased it is 
advisable to get one equipped with a static 
shield between primary and secondary 
windings. This shield will keep out the in- 
phase signals and noise picked up by the 
line, while the out -of -phase signals picked 
up by the antenna itself will pass through 
to the receiving set. 

Practically all amateurs spend much 
money on their receiving equipment. Com- 
mon practice today is to buy commercial 
models. Yet, many who spend more than 
$100 and in some cases as much as $275 
for receiving equipment, use poor aerials 
with them with the result they frequently 
are dissatisfied with the results from their 
"expensive" receiver that some one else 
recommended so highly they decided to 
buy one like it. Good receivers need good 
antennas to perform as the manufacturers 
claim they will. And all the commercial 
receivers tested by the writer in the last 
few years have met these performance 
ratings when used with a good antenna. 
The transmitting antenna is usually a care- 
fully designed and cut piece of amateur 
equipment, so why not use it for reception 
too? 

CALLS HEARD 
By M. J. Markuson, Fitzsimons General 

Hospital, Denver, Colo., on 20 -meter 
'phone: VK2ABG, VK2HF, VK2ZC, 
VK3MR, VK4JU, VK4JX, VK4VD, 
OA4AB, OA4AK, OA4AC, OA4AQ, 
CE3DW, XEILN, XE1LC, K6MTZ and 
K6M V V. 

By H. E. Golely, 126 Collyer Avenue, 
Bognor Regis, Sussex, England, on 20- 
meter 'phone: W3FIH, W2HTO, W2IXY, 
WILO, W3FIU. 

By Warner Howard, 632 South Fetterly 
Street, Los Angeles, Calif., on 20 -meter 
'phone: PK3WI, PK3EB, PK1PM, PKIZZ, 
PKIDX, PKIAR, PK1VM, PK3GD, 
KA1AP, KAtAN, KAIER, VK3LA, 
VK4VD, VK4JU, VK2GU, VK2ABG, 
VK3MR, VK2LX, VK2ADV, VK2AT, 
VK2OG, VK3PL, VK3HF, VK2VV, 
VK4GG, VK2ZC, VK6MW, VK3RW, 
XU8HW, VS20A, ZU6P, ZDIJR, LU9BV, 
LUIBA, LU7AD, CE3DW, HC1ABM, 
HK3LB, HK3RC, YVIAP, VP1WP. 
0A4AC, OA4AQ, OA4AK, 0A4AB and 
SM7UC. 

Wins Amateur Award 
(Continued front page 91) 

designated permanent custodian of the 
trophy. Under the terms of the award. the 
trophy will be presented annually "to that 
individual who, through amateur radio, 
in the opinion of an impartial Board of 
Awards, has contributed most usefully to 
the American people, either in research, 
technical development or operating achieve- 
ment, and to be open to all amateur radio 
operators in the United States and Canada" 

Mr. Stiles' heroic feat began when he re- 
ceived a distress message from the CCC 
camp's amateur station at Renovo. The 
town was isolated and badly in need of 
food, clothing and medical supplies. When 
wrecked telephone lines prevented relaying 
the message to the Governor in Harrisburg, 
young Stiles struck out on his own for 
Renovo. The local Red Cross collected 
supplies and a CCC truck and crew was 
put at the operator's disposal. The equip- 
ment of W8DPY was moved aboard and 
the 68 -mile dirt road trip skirting the 
swelling river was begun. Against terrific 
odds of washed out bridges and land- 

slides, temporary roads had to be cut out of 
the mountainsides. Yet, in less than seven 
hours, the truck was within five miles of 
the stricken town. The road ahead was 
washed out and Mr. Stiles plunged into the 
current to see if the water could he 
forded. Finding no bottom, he clambered 
out. By 5 a.m. they reached the town and 
a half hour later the station began flashing 
out its relief messages. Sleepless for two 
previous night, Stiles kept pounding out 
messages for twenty -four hours. He was 
in a state of nervous collapse when he 
was relieved by two relief operators from 
State College, Pa. He is modest about his 
feat and prefers to speak of it in terms of 
his transmitter's rather than his own per- 
formance. 

W8DPY serves as the net control station 
of the Army Amateur Radio System for 
Pennsylvania. Mr. Stiles is technical editor 
of "The Mason Dixon Stradler," monthly 
radio publication of the Army Signal 
Corps. He is a railroad locomotive electri- 
cian by profession. 

The talk at the presentation luncheon 
by FCC Chairman Prall was in tribute to 
all amateurs. Mr. Prall declared that the 
award symbolized the development and 
progress of a great service; a service of 
tremendous importance to the nation. 

"The contribution of the amateurs of the 
radio art," he said, "is not confined to the 
job they do in emergency communication. 
Since the early days of radio, the attics 
and basements of thousands of ingenious 
amateurs have served as laboratories from 
which have come many valuable technical 
improvements." 

The FCC chairman pointed out that the 
U. S. A. has approximately 47,000 am- 
ateurs. This number constitutes about 
three -fourths of the amateurs of the world, 
he said, and they stand ready to perform 
whatever service the nation might require. 

"Peacetime emergencies," he said, "find 
them ready and competent to discharge 
important duties, and in the event of war 
this nation would again have trained per- 
sonnel which would provide the most 
efficient communication call of any nation 
in the world. 

"As chairman of the Federal Communi- 
cations Commission, I wish to assure the 
47,000 amateur radio operators of this 
country of our sustained interest in their 
problems and their continued welfare. 
The Commission has always maintained 
and I think we will continue to maintain 
a liberal attitude toward the amateurs. 
We recognize that the service they have 
performed and can perform in the future 
is one of our country's great assets. We 
will continue to encourage the development 
of the amateur movement." 

In thanking Mr. Paley for the award. 
the young amateur remarked "I do not 
consider this as my reward, hut a tribute 
to and recognition of all 'hams'." 

The DX Corner 
(Broadcast Band) 

(Continued front page 113) 

field Avenue. Dubuque. Iowa. 
Observer Glover (Ponca City, Okla.): "Tn a 

recent issue of R.tmn NEWS my name was listed 
among the observers for Ohio. Would appreciate 
it iiJ eon would see that it is properly listed un- 
der bklalloma hereafter," (This correction will 
most certainly he made. -Ed.) "Listeners might 
look for our new local station WBBZ which 
Operates with 250 watts on 1200 Sc. each night 
until midnight. E.8.1'. ECHO. 1370 kc.. .1 kw. 
broadcasts a special program every Sunday 
morning from 1 to A E.S.T. 

Observer Hunt (Encinitas, California): "The 
best reception experienced during the season 

(Turn to page 126) 
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Around the corner 
from you there's a P.A. 

prospect. Combine a 

little sales energy with 
the fine Lafayette line 
of P.A. Systems. and 
your cash register will 
start to hum. There's 

a Lafayette System to 

fit every lob. Get the 

FREE catalog and see 

this array of P.A. Sales 

boosters. 

Look at this Buy, 20 Watt Portable System 
with Slip -in case. Nothing else 
to Buy. Ready for Operation. Na.tew.r 

$82.95 

WHOLESALE RADIO SERUM CO.R 
NEW YORK, N.Y.CHIC AGO, It ATLANTA, GA. loo 5I10 AVINVI VOI W. JACKSON MVO.tto W.>ILCNTRLt 51., N. W. 

BRONX, N. Y. NEWARK, N. J. JAMAICA. L. I. s,, i.IOROMAM R¢. il9 CINTRAL IVI. e SSOS N, 1e REST 

WHOLESALE RADIO SERVICE CO., INC. 
100 Sixth Avenue New York, N. Y. 

Rush FREE catalog No. 68 -2H7 O 
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USE C -D CONDENSERS 
The smart servicer takes no chances 
on having a service job "fall down ". 
He uses only those parts which 
have been proven to be Quality 
parts! 
Don't compromise with quality - 
use CD condensers in ALL your 
service jobs -you'll find that the 
jobs stay PUT! 
There's a C -D replacement con- 
denser for every requirement! 
And a mere handful of C -D Dwarf 
Midgets, Type KR, will service 
over 5,000 different receivers. 

More than 1.000.000 C -D coed are 
sold each week! Such acceptance can 
only result from GENUINE SATISFACTION! 

See them at your local jobber or 
write direct for Catalog 134 -A. 

WET & DRY ELECTROLYTICS 
PAPER MICA DYKANOL 

CORNELL -DUBILIER CORPORATION 
1017 Hamilton Blvd.. S. Plainfield. N. J. 

[ONL ELLO L ti> B111113 

It's EASIER and FASTER 
to LEARN CODE 

and Acquire SKILL and SPEED 
with the 

CANDLER SYSTEM 
Gain more speed by following CANDLER 
principles of coordination -essential to 
High Speed Telegraphing. Its so easy - 
like playing a game. It teaches you 
Automatic Sound Sense. You will be as- 
tounded at your immediate progress - 
and marvel at the SPEED and ACCUR- 
ACY that will soon be yours. It's so easy 
and so inexpensive you'll wish you'd 
started months ago. 

FREE 
Book Tó Wra ÿ 

CANDLER 
SYSTEM CO. 

Dept. NB, 

Asheville, N. C., U. S. A 

LEARN 
RADIO TELEVISION MIDLAND'S 

Color -Coded Extension Training fits 
you 

for better radio loba 
by '000 -watt ColumÌbia basic 

television .opportunities. broatlastingoc4Ìbn. 5000-watt 
Graduates qualified to take Government operator's 

license exams. Lifetime employment selmee. All necessary 
et ul ,men[ for "home labonitoiy experiments Inrnished: 
00 Ihuslratad lessons, 10 laboratory manuals. After 'home 
training.' bus ticket to Kansas City for 4 Teks' intensive 
training in laboratories. Get facts -write for free catalog. 

MIDLAND TELEVISION. Int.. Power & Light BIdC.. 
110 W. 14th St.. Kansas City. Mg. 

.100 for a RADIO KEY!!? 
WORTH IT. but I only 139.5D 
This oembantomatic key makes it easy to send! Dot 
stabilizer 

Wise stayyseñ t.sCtt ommiuinaimetal parts. Proper 
height for tireless, rhythmic sending. New 1008 Mae 
Hey only 50.50. Order Tetley! Also New Mac 
Straight Rey -best v r-only 5 2.50. \lac Oscillator 
54.50. Immediate delivery. virile for complete dope 
On other Mac Items of tremendous help to radio ops. 

T. R. MCELROY -175 Congress St., Boston, Mass_ 

WORLD'S CHAMPION TELEGRAPHER 
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WHAT'S NEW IN RADIO 
WILLIAM C. DORF 

(Continued from page 72) 
D.C. grid voltage S0- 100 a. 250 - 
Peak r.f. grid voltage 200- 220 v. 200 - 
D.C. plate current 200- 200 ina. 200 - 
D.C. grid current 

(approx.) 15- 15 ma. 2- 
Driving power 

(approx.) 45- 50 Iv. 45- 
Power output 

(approx.) 165- 200 w 165 - 

Portable P. A. System 

300 v. 
3'20 v. 
200 ma. 

I ma. 

50 w. 

200 w. 

This new portable 5 -watt amplifyinc 
system a product of the Radolek Company, 
is particularly suitable for window demon- 
strations. auction sales, lectures, and all 

other applications requiring sound equip- 
ment of low power. The amplifier em- 
ploys a type 6F5G tube in the input high - 
gain circuit, a type 6B5 dual -triode tube 
in the output stage and a type 83 tube 
serves as the rectifier. Field current is pro- 
vided for an 11 inch, 2,500 ohm dynamic 
type speaker. The complete system in- 
cludes the amplifier, tubes, speakers, a dou- 
ble- button microphone mounted on a ban- 
quet stand, and all necessary cables and 
plugs. 
New World Time Radio Clock 

DX listeners will welcome this simple, in- 
expensive world -time radio clock just in- 
troduced by the Roto Calculating Iles ?c : - 

A w ''-y =`i 
. /d 

Company. By revolving an attractive y 
colored disk, it is possible to determine the 
correct time in other parts of the world in 
comparison with the time at the user's sta- 
tion. 
New Dial and Higher Fidelity 

A preview of the new 1938 RCA radio 
receivers, disclosed several advances, which 
no doubt will receive a great deal of at- 
tention and which are in all probability 
an excellent indication of the trend in radio 
receiver design for the coming year. One 
of the most interesting features of the new 
sets is the "overseas dial" with individual 
tuning bands for the 49, 31, 25 and 10 
meters. Super bandspread scales expand 
each of the four principle short -wave 
bands to a total range of 9% inches. 

Other new developments include electric 
tuning with automatic frequency control 

and greater perfection in tone quality. The 
model illustrated is the 813K employing 
13 tubes and capable of providing 20 watts 
output power. 

New Line 
of Variable Condensers 

.An announcement was recently received 
from the Hammarlund Manufacturing 
Company on their new series of transmit 

ting condensers. Known as the MTC 
series. they are available in both single and 
split stator units in capacities ranging 
from 20 to 530 mmfd., and in breakdown 
voltage ratings from 1000 to 6000 volts. 
Thorough Isolantite insulation and a silver 
plated Beryllium contact wiper are used 
for low loss. The condensers are designed 
for either panel or base mounting. 

A Good Idea 
The Eveready "B -C" battery container 

announced by the National Carbon Corn - 
pany, is made from strong, durable cor- 
rugated board and can hold three large size, 
heavy duty "B" batteries, such as Eveready 
"Super- Layerbilt" No. 386, and three 4% 
olt "C" batteries. All the connections to 

the battery cable are made inside the 

t. 
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package, the cable passing through a small 
round hole in one end. The batteries con- 
tained in this manner add a finished ap- 
pearance to the radio installation. 

Powerful Portable P. A. 
System 

Here is a compact 6 -tube portable sound 
system manufactured by the Setchell Carl- 
son Company. designed to deliver 25 watts 
of undistorted power. The amplifier em- 

125 

ploys the following type tubes: two 6F5's, 
one 6N7, and two 6L6's connected in push - 
pull in the output stage. It has input con- 
nection arrangements for 2 microphones 
and phonograph pick -up. The output im- 
pedance is 250 ohms. 

New Test Equipment 
Two new test instruments have just been 

announced by the Radio City Products 
Company. The tube tester, model 306, is 
designed not only for present -day tubes but 
also to be adaptable to virtually any 
changes in tube engineering likely to be 
introduced. 

The new signal generator, model 701. 
features a constant impedance, ladder net- 
work, 5 -step attenuator giving outputs 
ranging from 1 microvolt to % volt, a di- 
rect- reading 4% inch dial with multi -color 
frequency bands calibrated from 125kc. to 
60 megacycles as well as other attractive 
specifications. 

Delivers 35 Watts 
The Clarion model C55 portable sound 

system, manufactured by the Transformer 
Corp. of America, features easy installation 

and operation The output circuit has pro- 
visions for the connection of additional 
loud -speakers. The amplifier has a rated 
output of 35 watts peak and it employs 
8 tubes in all, including two type 6L6's 
which are used in the power stage. 

Tiny Pre -Amplifier 
The United Transformer Corp. introduces 

the compact preamplifier shown in the ac- 
companying illustration. Operating voltages 
for the two tubes are supplied from the 
main amplifier. The tubes employed, com- 
prise a type 6F5 resistance -coupled to a 
6C5, and the rated gain is 60 db. The 

input circuit is high impedance and the 
output provide universal line connections. 
If desired, a separate power supply is 
available. 

Singapore, Malaya -The British Malaya 
Broadcasting Corp. opened its new broad- 
casting station on March 1, 1937. The 
station operates on a wave -length of 225 
meters; transmissions are in English, 
Chinese, Malay and Tamil. 

The Technical Review 
(Continued from page 115) 

Myl- Service booklet. Readrite Meter Works. 
MO- Folder on small motor- driven "Hendee" 

tool. Chicago Wheel & M.g. Co. MO- Resistor catalog. International Resis- 
tance Co. 

My4-- Instrument manual. Supreme Instru- 
ments l'orp. 

My8-D. Van Nostrand Company's general 
book catalog. 

My6- Volume control guide. Central Radio 
Laboratory. 

My7- Latest parts catalog. Wholesale Radio 
Service Co. 

MO- Condenser catalog. Solar Manufactur- 
ing Company. Jel- Circulars on power equipment. Pioneer 
Grin E -Motor Corp. 

Jet -Parts Catalog. Allied Radio Corp. 
Je3 -Radio Receiver Catalog. Modell's 
Je4- Catalog on P. A. equipment. United 

Sound Engineering Co.' 
Je5 -Tube Chart .Arcturus Radio Tube Co. Jyl- Instrument Topics. A new folder pub- 

lished periodically by Cìough- Rrengle Co. 
JO--Instrument Catalog. Triplett Electrical 

Instrument Co. 
JO-Catalog on industrial capacitor replace- 

ments for refrigerators. etc. Aerovox Corp.* 
J3'4 -Sound Equipment Guide. Wholesale 

Radio Service Co. 
Jy5 -Parts Catalog. Radolck Co.* JO- latest Catalog on accessories. Radio 

Corp. of America.* 

Radio Hardware Catalog 
A 32 -page catalog listing over 2,000 dif- 

ferent items has just been released by the 
American Radio Hardware Company. A 
few of the items included in the book are: 
Phone plugs, jacks and accessories, clips, 

aligning tools, coil mountings with Mycalex 
insulation, hardware assortments, and many 
other products. To obtain a free copy 
of this catalog write to RADIO NEWS, 461 
Eighth Avenue, New York City. 

William Greer 
At the "Super - Pro" controls 

* "A GRAND RECEIVER" 
AYS William Greer, chief engineer 
of WNEL. He adds, "Super -Pro" 

. only set able to use for re- broad- 
casting. `Super -Pro' not suscep- 
tible to the high noise level.... Found 
possible to receive United States sta. 
lions with a field intensity of few micro- 
volts, and frequency separated from 
WNEL's by only a few kiloryrles:' 

MAIL COUPON FOR "SUPER -PRO" DETAILS! 

NAMMARLUND MFG. CO., lac. 
424.435 W. 33rd St., N. Y. City 

Please mail me new "Super -Pro" bulletin. 

Name 

Address ._ ..... _._. .. .. ... ..._ ... .... 

City State 
RN-S 

ASK the earliest of amateurs. They 
all knew you had to have an Amer 
Tran Transformer to get clear, nat 
ural amplification. Ask today's 
experienced engineers and you learn 
that ArnerTran's record of results is 
still the record. Only the highest 
quality of materials and 
the highest order of 
craftsmanship could pro- 
duce transformers so 
reliable. 
AMERICAN TRANSFORMER CO. 
178 Emmet Street Newark, N. J. 

'T finw.Ç/ìan 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


126 

Aladdin 
REG. U. S. PAT. OFF. 

TRIPLE TUNED 

I -F TRANSFORMER 

High adjacent 
channel rejection 
30 kc. wide at 20 
times down. 

Broad flat top - 
8 kc. wide. 

Easy alignment: no 
cathode ray oscil- 
loscope necessary. j All trimming con- 
densers tuned from 
top of shield. 

Compact Size. 

N 101 1 -f transformer, 
465 kc. cony., $3.50 List 

N 200 1 -f transformer, 
465 lie. diode, $3.50 List 

ALADDIN RADIO INDUSTRIES, INC. 
466n W. Superior Street Chicago. III. 

Licensee of Johnson Laboratories, Inc. 

FREE, i K of Opportunity 
Instructive facts about 

R,So) TELEVISION / RADIO 
SOUND RECORDING 

scH 
Eanele as 

LiS 

e COI Earn and board while 
learni ¢chr iidfaro ATIONAd 

L 

to 
MAIE 

COUPON 

RIBBON( 

National Schools, Dept. 8 -RN. 
4000 So. Figueroa St., Los Angeles. Calif. 
NAME AGE 

ADDRESS 

CITY STATE 

CRYSTAL 
HEAD PHONES 

SOUND CELL 
MICROPHONES 

Information on request 
THE BRUSH DEVELOPMENT CO. 
3311 PERKINS AVE CLEVELAND, OHIO 

RADIO COURSES 
RADIO OPERATING: Prepare for Gov't 
License Exam. RADIO SERVICING: 
Including Short Wave AMATEUR CODE. 

ELECTRONICS TELEVISION 
Day and Evening Classes- Booklet Upon Request 
NEW YORK Y.M.C.A. SCHOOLS 

7 W. 63rd Street. New York City 

DX Corner 

(Broadcast Band) 

(Continued from page 123) 

just closed has been that from the trans -Pacific 
stations. More Australians have been heard than 
in any previous season. Twenty -one of the JO's 
have been consistently received this year with 
JOHN being the best of the lot as usual. Have i) verifications from 30 different Japanese sta- 
tions and many reports still out." 

Observer Hesterman (Saskatoon, Saskatche- 
wan): PRF -3 obliged with a very nice verifi- 
cation and a really fine photograph of the 
station of Sao Paulo. According to the photo- 
graph this is a beautiful modern city com- 
parable to the best that Canada can show. 
With this veri received, I still can say that I 
have never failed to receive a verification from 
stations reported to." 

Observer Law (Edmonton, Alberta): "A mid- 
night frolic is broadcast by CFRN, 960 kc., .1 
kw. from 2 to 3 a.m., E.S.T. and will be con- 
tinued until further notice, depending on how 
well reports come in. All correct reports will be 
verified. The CBC is to build two 50 kw. trans- 
mitters, one near Montreal and one 30 miles 
north of Toronto. It is expected that these two 
stations will be in operation by October of this 
year. The chairman of the CRC announces that 
this Commission will build and control all high 
powered stations in Canada and has recommend- 
ed to the Canadian government that all private 
stations be restricted to 1 kw. The Commission 
stations will operate 1G hours per day beginning 
October 1. The two 50 kw. stations mentioned 
above are the beginning of a trans -continental 
chain of high powered stations." 

Observer Touvenin (Saint- Georges D'Oleron, 
France): The North American stations are no 
longer heard except WCAU and \VMAQ. The 
others are blanketed by the many South Ameri- 
can stations which come in up to R9 at this sea- 
son of the year Nice Juan les Pins, 1276 kc. 
has been named "Radio Meditterrance ". Re- 
ports for PRH2 should be addressed to the 
Radio Sociedade Farroupilha Ltda, rua Duque 
de Caxias 1304, l'orto Alegre, Rio Grande do 
Sul, Brasil." 

Observer Coales (Hampshire, England): "I 
like the letter from Charles Hesterman in the 
April issue and would like to congratulate hint 
on his fine record of foreign reception. I now 
have 97 DX broadcast -band verifications. 75 
of which are from the United States and 
Canada. The balance are from various coun- 
tries including Egypt and Palestine. 1 find the 
ultra -short waves good fun. \\'1NAO, 8.4 
meters, is heard here R9 plus. W3NES and 
W9XAZ are also heard here. According to in- 
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On broadcast as well as shortwave 
frequencies, in any location. you con 
eliminate "man mode" static with 

Cisc°fllll(:1SIC;\ 
ALL-WAVE ANTENNA 

Send Io, complete la..otu,e 
CORNISH WIRE CO.. 30 CHURCH STREIT, NEW YORK CITY. 

Read Classified Advertising -It Pays 

Advertisements in this section sixteen 
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 8rd of Ed month preceding issue. 

TECK PUBLICATIONS, INC. 
461 Eighth Ave. New York, N. Y. 

Correspondence Courses 
USED Correspondence Courses and Educational Books 

sold or rented. inexpensive. Money -back guarantee. 
Write for Free Catalog listing 9000 bargains. (Courses 
Bought.) Lee Mountain. Pisgah. Alabama. 

BIG BARGAIN Catalogue Courses 10e. Handing. 
700 Broadway. New York. 

Patent Attorneys 
PATENTS -Advice and booklet free. Highest refer- 

ences. (test results. Promptness assured. Watson E. 
Coleman. Patent Lawyer. 729 0th Street, Washington. 
U. C. 

PATENTS. Instruction "How to Establish Your 
Rights" and form. "Evidence of Conception" sent Free! 
Lancaster. Alhvine & Rommel, 414 Bowen Building. 
Washington. D C. 

Patents a9dInventions Waited - - 
INVENTIONS COMMERCIALIZED. Patented or un 

Patented. 
n Sll eri 

write 
Adam 

Fisher company. 278 Enright. 
St. 

Radio Instruction 
COMPLETE TRAINING for all Amateur and Pro- 

fessional Radio Licenses. New York Wireless School, 
1123 Broadway. New York. 

Refrigeration Manual 
REFRIGIDAREA SERVICE Manual of Electric Re- 

frigeration. Now obtainable. Trouble prevention, diag- 
nosis. repairs. Operate and repair economically. $1.50. 
E.E. G Caraway. Boa 4155. Tulsa. Oklahoma. 
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34 LESSONS 

I RADIO 
AND 

TELEVISION 

The 

"Inside" 
Story 

Edition One, ten thousand copies, 
GONE( Edition Two, GOING FASTI 
That's the record of "34 Lessons in 
Radio and Television" in a nutshell! 
And, its the "inside" story that is 

causing the great demand for this 
book -the long list of carefully ed- 
ited, authentic 

Contents 
Fundamentals of Electricity 

Vacuum Tubes 
Reception of Radio Waves 

Radio Symbols and Circuits 
Simple Diode (or Crystal) Receiver 

Operation of Vacuum Tubes 
A Simple Triode V.T. Receiver 

R.F. and A.F. Amplification 
A One -Stage Audio Amplifier 
How o Power Supply Works 

Operation of an Audio Amplifier 
Fidelity of Amplifiers 

Building on Amplifier -Power Unit 
Regeneration 

A Two -Tube Regenerative Tuner 
Operation of Pentode Tubes 

Advantages of Pentodes 
Simple Tuned R.F. Receiver 

T.R.F. and Superheterodynes 
High -Quality Broadcast Receiver 

Automatic Volume Control 
Oscillators and Mixers 
Facts About Antennas 

Photocells 
Breaking Into the Amateur Game 

Code Practice Oscillators 
History of Television 

Application of the Kerr Cell 
Scanning Disk Television 

Cathode -Ray Tubes 
The Sweep Circuit and Power Supply 

Cathode -Ray Television 
Television Receiver Design 

Television in the U. S. 
Television Abroad 

Special Offer 
Mail the coupon below for your copy 
of this valuable reference guide to- 
day-ifs FREE to those subscribing 
now for 5 issues of RADIO NEWS. 

RADIO NEWS. Dept. 378 
461 Eighth Ave., New York, N. Y. 
Enclosed find 5I. Send me RADIO NEWS for 5 
mofLili und rush a ropy of "34 Lesson} in Radio 
and '1eleslaion" lu ale free of ehurge. (Canada 
and Foreign $1.2225.) 

Name 

Address 

City elate 
(If a Radio Serviceman, cheek here O) 

formation contained in a verification received 
recently, the power of CMQ, 880 kc., is 20 
kw. while PRE -8, 980 kc., uses a power of SO 
kw. The address of this latter station, inci. 
dentally, is PRE -8. Radio Nacional, Edificio 
D "A Nolte ", 22 Andar Praca Maya, 7, Rio 
de Janeiro, Brazil." 

Observer Jurd (Queensland, Australia): "The 
Postmaster General has announced Australian 
station changes as follows - 

New Stations 
4QN Townsville, Queensland 600 kc. 7 kw. 
6GF Kalgoorlie, Western Australia 720 kc. 2 kw. 
6WA Minding, Western Australia 560 kc. 10 kw. 
3LK Lubeck, Victoria 10'10 Lc. 2 kw. 
3WV Horsham. Victoria 580 kc. 10 kw. 

Frequency Changes 
7ZL Hobart Nat tonal 590 to 620 kc. 
2BH Broken Hill, N. South Wales 1330 to 1060 kc. 
2017 Dubbo, North South Wales 1060 to 660 kc. 
2MO Gunnedah, N. South Wales 1360 to 1370 kc. 
3MA Mildura, Victoria 900 to 1360 kc. 
3SH Swan Hill, Victoria 1080 to 1130 kc. 
3YB Warrnambool. Victoria 1060 to 1210 kc. 
4AY Ayr, Queensland 1450 to 860 kc. 
4M K Mackay, Queensland 1160 to 1080 kc. 
4WK Warwick. Queensland 900 to 1360 kc. 
In addition to the above 3HS of Horsham, Vic- 
toria is now off the air. 3Y B and 4WK are in- 
creasing power from 50 watts to 100 watts. The 
new address of 51IU is : Advertiser Building, 
Weymouth Street, Adelaide. South Australia." 

Observer Mathie (Hawkes Bay New Zea- 
land) : '2Y D. \Vellington, New Zealand is a new 
station operating on 990 kc. It will be on the air 
daily from 2:30 to 5:30, E.S.T. Beginning April 
25 the old 2YA transmitter. which has been 
remodelled and is rated at 5 kilowatts will oper- 
ate as 2YC on 840 kc. V.L. King, Station Street, 
Waipukurau, Hawkes Bay. New Zealand would 
like to correspond with American listeners who 
are using Patterson 10 -tube all -wave receivers. 
He owns this type and would like to compare 
notes with other owners." 

Kenneth M. Miller (Chicago, Ill): "Will 
you please put my name in the next issue stat- 
ing that I would like to trade QSL carda and 
pprotos, and carry on correspondence with other 
DX'ers from all over the world? I DX on 
both the broadcast and short -wave bands." 
Kenneth's address is 2210 North Campbell 
Avenue. 

Movie Sound 
(Continued from page 87) 

regulations prohibit anyone but a licensed 
operator in the projection room while the 
show is on. Another reason for this argu- 
ment is that the operator will probably 
know more about the mechanical part of 
the equipment than will the serviceman; 
the operator's training has been with pro- 
jection machines rather than amplifiers, 
and sprockets, pad rollers, and take -ups 
(just to mention a few of the parts) are 
as familiar to him as a vacuum tube is to 
a radio expert. 

However, these remarks are not intended 
to guide the serviceman away from the 
thought of learning this phase of the game. 
On the contrary, it is recommended that 
every effort be put into learning all parts 
of the equipment. Many books are avail- 
able and, while book knowledge leaves 
much to be desired from the serviceman's 
standpoint, good books are an invaluable 
aid in getting started. (See footnote.) 

To return briefly to the mechanical de- 
tails of the equipment, the drawing of 
Figure 1, provided through courtesy of the 
American Telephone and Telegraph com- 
pany, shows one type of sound unit, that 
part of the equipment which is the heart 
of the system. Sound units vary in details, 
but the essential purpose and method of 
accomplishing this purpose are similar. 
Some sound units incorporate a photo -cell 
amplifier, particularly the older models. 
Other units have more parts than the one 
illustrated. 

Knowing just when sprockets, pad rol- 
lers, tension pads and guide rollers should 
be renewed is a matter of experience, to 
be gained only by actual observation. For 
this reason, the suggestion, previously made, 
that the operator be allowed to take the 
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THE SUMMER AND EARLY FALL EDI- 
TION of the 1937 Radolek Profit Guide Is 
the most complete and up -to -date radio 
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items . . plus AN ADVANCE SHOWING 
OF 1938 RECEIVER MODELS. Radolek's 
new edition is the only absolutely NEW 
parts book In Radio: New repair parts, New 
test instruments. New auto radios. New 
home receivers. and New P.A. equipment. 
Contains over 12,000 parts . . . the most 
extensive listings of replacemet condensers, 
resistors, volume controls. transformers. and 
auto radio parts and accessories ever as- 
sembled under one cover. 

RADOLEK SERVICE IS FAST AND DE- 
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Down. or Slow -Down at Radolek-our or- 
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FREE. 
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Make More Money Quick 
This course it arranged so yotl get 
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are a Radio man now. you know now 
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enter Radio, now is the time to 
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self. Send now for this new free 
book. 
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tLEARN TO SEND 
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.,3r code signals, like operators 
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waxed paper tape. running through a machine, 
operates an automatic key which sends messages 
to you. at any speed you desire. An you Improve In speed. 
the chine sends faster. gradually preparing you for top - 
speed amateur and commermal signals. With the new all 
Electric MASTER TELEPLEX you learn to send by sending. 
and the signals you send are repeated back to you, exactly 
as you send them. thus enabling you to correct your own 
errors. we furnish a complete course. lend you the im. 
proved All Electric MASTER TELEPLEX anal give you per. 
anal instruction with a MONEY BACK GUARANTEE. Send 

for our new TELEPLEX FOLDER R -N 8 today. IT'S FREE! 

TELEPLEX CO., 72-76 Cortlandt St., New York 
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responsibility for these parts should be 
given due consideration. Prevention of 
trouble from improper lubrication is also 
the responsibility of the operator; such 
breakdowns are inexcusable, a fact of which 
the operators are usually well aware. Over- 
loading of the machinery comes under the 
same classification and, as it is so often 
the result of an improper line -up some- 
where in the projector head, there is no 
reason whatever for the serviceman to be- 
come embroiled in a problem the solution 
of which is entirely in the hands of the 
operators. 

When the electrical parts of the equip- 
ment enter into the picture, the situation 
is the exact reverse of that discussed above. 
Here the serviceman is, or should be, in his 
element and practically standing alone; 
very few operators have gone to the 
trouble of learning "what it's all about" 
where amplifiers, control equipment and 
pick up circuits are concerned. 

On the assumption that 50 per cent of 
sound equipment troubles are electrical, 
25 per cent of the total (half of all elec- 
trical faults) will be found with high line 
voltage as the cause. This results in blown 
filter condensers, short -lived tubes, and, 
as a secondary effect of blown condensers, 
open windings in the high voltage trans- 
former. These difficulties, and their cause, 
seem to indicate a profitable field selling 
voltage regulators, but this is not the case; 
many theatres are equipped with regulators 
which are nothing more or less than tapped 
transformers or variable resistances. These 
devices, depending as they do upon the 
willingness and ability of the operators for 
satisfactory operation, are not satisfactory. 
Automatic regulators are not available at 
reasonable prices. However, if the service- 
man is ingenious enough to hook up some 
of the radio line voltage controls -such as 
the Amperite -in a manner that will give 
control, there certainly is nothing to be 
lost by the venture. But, it must be re- 
membered that sound equipment amplifiers 
represent a heavier load than a radio set, 
and it will be necessary to "cut and try" 
in order to obtain really satisfactory re- 
sults. It might be well to point out here, 
that the regulator tubes have been known 
to blow out; the best solution is a double 
bank of regulators with a throw -over 
switch. 

The foregoing constitutes a general in- 
troduction to the subject of servicing 
theatre sound equipment. The articles to 
follow in this series will consider specific 
procedure in considerable detail. 

INADFLL A 4RON Projecting Sound Pic- 
tures. New York: McGraw -Hill Book Company. 

COWAN, LESTER, Recording Sound for 
Motion Pictures, New York: McGraw -Hill Book 
Company. 

D. C. Amplifier 
(Continued front page 89) 

The high -voltage secondary should deliver 
approximately 900 volts total, at. 100 ma. 
Some leeway is permitted here and second- 
ary voltages as low as 750 volts have been 
used successfully but with some sacrifice of 
power. 

The transformer in the model amplifier 
was a UTC type 14552, which is a special 
job but still available from U. T. C. It 
has one 6.3 volt and two 2.5 volt filament 
windings. So, the first tube is a 6C6 and 
the output tubes 2A3's. 

Another suitable transformer is the 
Thordarson T7550. It has three 2.5 volt 
windings and can be used if the input tube 
is changed to a 57. One of the 2.5 volt 
windings is not center tapped, this one 
may be used for the 57 and be center 
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tapped by means of two 50 ohm resistors, 
or one side may be grounded. 

When such high voltages are used it is 
imperative to employ paper condensers in 
the filter circuit, as specified. 

The fuse lamp is an ordinary pilot light. 
The parts list shows several alternative 
types which may be used depending on 
the amount of light desired, where this is 
to function both as a fuse and a pilot 
light. 

The photographs show the amplifier sup- 
plied with several plugs and sockets. These 
were provided to make quick changes when 
designing the amplifier. They have not 
been included in the diagram since the 
average constructor would have no need 
for them. So for instance, in the experi- 
mental model, the resistors R5 and R6 
were mounted on a tube base, so that they 
could be removed and replaced by two 
field coils of the same resistance. There 
was another plug which permitted the sub- 
stitution of the output transformer by an- 
other one. A third plug serves to connect 
the speaker to the transformer secondary, 
while a fourth plug is wired to a 6H6, 
shielded in terminal connectors and is used 
for connection to a tuned circuit. 

The amplifier will deliver 8 watts with 
negligible distortion. 

More Data On The Single - 
Ended. Amplifier 

Constructors making the single -ended 
amplifier of the May issue should change 
Rs in the diagram to 0.1 megohm and Rs 
to 0.4 megohm. 

Some readers have had difficulty ob- 
taining a suitable transformer. The specifi- 
cations are: ' secondary 750 -900 volt, c.t., 
100 ma.; two different filament windings, 
both center tapped. These may be either 
2.5 or 6.3 -volt windings depending on 
whether 6 -volt or 2.5 -volt tubes are used. 
The two transformers mentioned above 
satisfy the requirements. Other suitable 
transformers are: U. T. C. Type 21647 
(all 6 -volt tubes), Philco 32 -7430 (6 -volt 
tubes), Kenyon C809, Kenyon K90Y (both 
call for one 2.5 -volt and one 6 -volt tube). 

Parts List 
CI Cornell Dubilier tubular paper condenser, 

type DT -4W1, 1 mfd., 400 volts 
C2 Cornell Dubilier tubular paper condenser, type 

DT -4135, .5 mfd., 400 volts 
C3, C4, C5, C6, Cornell Dubilier paper filter con- 

densers, type PE- B6808, 3 mid., 600 volts 
C7, C8 Cornell Dubilier tubular paper condensers, 

type DT -4S5, .05 mfd., 400 volts 
C9 Neutralising condenser, mica, trimmer, 150 

mmfd. maximum 
CHI, CH2, UTC Filter chokes, type CS41, 10 

henries 150 ma., 95 ohms. 
R1, R4, I.R.C. carbon resistors, type BT %, 

500,000 ohms., 54 watt 
R2 I.R.C. carbon resistors, type BT54, 1 meg- 

ohm., 54 watt 
R3 I.R.C. carbon resistors, type BT 4, 250,000 

ohms., r/x watt 
R5, R6 I.R.C. wire wound resistors type DG, 

3500 ohms., 20 watt 
R7 I.R.C. carbon resistor, type BTI, 300,000 

ohms., 1 watt 
R8 I.R.C. carbon resistor, type BT1, 100,000 

ohms., 1 watt 
TI U.T.C. power transformer, type CS 14552, 

pri.: 110 volts, 60 cycles; secondaries: 900 
volts ct. 100 ma., two separate 2.5 volts 
windings, each 4 amp. ct., 6.3 volts, 3 amp., 
c.t., 5 volts, 3 amp. c.t., or equivalent. 

T2 U.T.C. output transformer, type CS -13. 
Primary: 8000 ohms. plate -to-plate, sec- 
ondary for 15, 8, 4, or 2 ohm. voice coil. 

Fuse lamp: any one of the following: 
3.2 volts, green bead, 350 m.a., normal light 

dim 
6 -8 volts, brown bead, 150 ma., normal light 

bright 
6.8 volts, blue bead, 250 ma., normal light fair 
6-8 volts, white bead, 540 ma., normally no 

light 
14 volts, GE Xmas light, normal light fair 
3 four -prong wafer -type sockets 
1 six -prong wafer -type socket 
I tube shield 
chassis 
2 2A3 tubes 
1 83 volt tube 
1 6C6 tube 
1 single pole single throw toggle switch 
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WHAT IS A 
It's more than just a "short wave" receiver ! A communications receiver is primarily 
designed for efficient "high frequency" reception -a rugged, "scientific ", precision - 
built job designed to operate at high efficiency under adverse conditions and in 
emergencies. 

Who can design such receivers? Obviously the engineers who use them as their 
own hobby -and know what they should be. 

Such men predominate in the Hallicrafters' organization. Here is a group of engi- 
neers who have been actively interested in radio since the days of spark transmitters 
and crystal detectors. 

Today they are building fine communications receivers, putting into them all the 
enthusiasm and craftsmanship they lavish upon their personal equipment. 

Because of their extensive, intimate experience with radio problems, and because 
of their unequalled research and experimental equipment, the Hallicrafters can 
build a receiver like the New 1938 Super Sky Rider, providing this unexcelled short 
wave performance but also with complete coverage from 5 to 550 Meters, with more 
than ample sensitivity for communications work, plus wide range variable selectivity 
that offers true high fidelity, and marvelous tone quality for broadcast reception. 

Hallicrafters receivers are fully licensed, thus placing at the disposal of the 
Hallicrafters staff the developments of a whole generation of leading radio engineers. 

When you purchase a Hallicrafters receiver you are not only buying a fine pre- 
cision-built instrument, but the product of a group of engineers whose pride and life 
work are represented in that receiver. 

ASK YOUR DEALER ABOUT TH 
SEND FOR ILLU ATED BOOKLET 

COMPLETELY 
NEW 1938SUPER 

DESCRIBING 
SKY RIDER 

FTERS TIME PAYMENT PLA 

ers inc. 
2603 Indiana Ave., Chicago, U. S. A. 
Cable Address, "Hallicraft" Chicago 

"AMERICA'S LEADING MANUFACTURER OF COMMUNICATIONS RECEIVERS" 
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