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A NEW MEMBER OF AN ILLUSTRIOUS FAMILY! 
The 

SKY CHALLENGER 7,1 

Hallicrafters sensational new 

Communications Receiver 
The SKY CHALLENGER takes its place among the famous Horn. 

crafters' Communications Receivers, representing a new high in 
amateur radio values! It offers everything needed for precise, 
accurate tuning -greater sensitivity and selectivity, a tuning range 
from 38 N.C. to 535 K.C. (7.9 to 540 meters) with no gaps, cover. 
ing all active amateur bands including the 10 meter band. 

It's new, modern. o precision- engineered quality -built re.eiver 
that every amateur or short wave listener will be proud to own 
and operate. 

See it at your dealer's or write for full information today. With 
the new Hallicrafters' Time Payment Plan you can purchase the 
SKY CHALLENGER for as little as $5.33 per month. 

9 Tubes --6 metal -3 glass. 

38 M.C. to 535 K.C. (7.9 to 
540 meters). 

5 Band 336° Main Tuning Dial 

Electrical Band Spread. 

Iron Core I. F. Transformers. 
Direct Calibration Tuning -No 
Charts or Tables. 
Automatic Volume Control. 
Single Signal Crystal Control. 
Beat Frequency Oscillator. 

Congratulations, 
Amateurs! 

Amateur Radio has covered 
Itself with glory' The recent 
flood disaster proved that amm- 

o remergencya They d gave 
m 

stintingly of their time and skill 
dwhen 

other communications were 
estroyed. The thanks of a 

grateful left a W9 \LP. 
theirs. 

of many amateurs who kept co I. 
munieationa alive during the 
flood. 

ALL HALLICRAFTERS RECEIVERS NOW AVAILABLE ON NEW 
MORE FAVORABLE TIME PAYMENT PLAN 

41e IiallicraF+ers inc. 
2603 Indiana Ave., Chicago, Ill. 
Cable Address: "Hallicraft" Chicago 

THE SUPER 
SKY RIDER 

An 11 -Tube 5 
Hand Superheter. 
odyne, tuning 
from 40 M.C. to 
535 K.C. in 5 
bands. America's 
most outstanding 
communications re- 
ceiver. 

* 
THE ULTRA 
SKY RIDER 

A 10 - Tube 4 
Band Superheter- 
odyne designed es- 
pecially for Ultra 
High Frequency 
reception. Tunes 
from 3.76 to 53 
meten. 

* 
THE 

SKY RIDER 
COMMERCIAL 
An 11 -Tube Su- 

per tuning trota 
20 to 3000 meteo. 
With the "Ultra" 
this "professional" 
type receiver pro- 
vides complete cov- 
erage. 

* 
THE 

SKY CHIEF 
A new 7 Tube 

Super t,ilh all the 
latest features. 
tuning from 17.6 
M.C. to 540 K.C. 
in 3 bands. 

THE 
SKY BUDDY 
Hallicraftera' 

5 Tube Junior 
Communications 
Receiver -amazing 
sensitivity and se- lectirity. Tunes 
from 18 H.C. to 
544 K.C. 
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I WILL TRAIN YOU 
TO START A SPARE TIME OR FULL TIME 

RADIO SERVICE BUSINESS 
J. E. SMITH 

President 
National Radio 

Institute 
The man ho has 
directed the nome 
study training of 
mon; io eIndustry 
than any 
man in merica. 

HERE ARE A FEW EXAMPLES 

OF THE KIND OF MONEY 

I TRAIN MY MEN TO MAKE 

EARNED $50 FIRST MONTH 
IN SPARE TIME 

"1 knew nothing almut Radio. After four 
lessons F began servicing Radios, earning 
$50 the first month. Last winter r made as 
high as $100 a month In spare time." - 
C. F. WALTON, 808 Went Olney Road, Nor- 
folk. Va. 

OWN BUSINESS PAYS $300 
A MONTH 

'f now have my own Radio business which 
shows three bundled dollars a month profit 
-(hanks again to National Rodin." -FRANK 
T. REESE, 30 N. Fe Iton St.. Philadelphia. 
renna. 

CHIEF OPERATOR BROADCASTING 
STATION 

'When I completed 20 lessons, F obtained 
my Radio Broadcast Operator's license and 
Immediately Joined Station WMPC, where 
I am now Chief Operator. "- BOLLIS F. 
IIAIES. 85 Madison St., Lapeer, Mich. 

Get My LESSON on Radio 
Servicing Tips FREE 

MI prove that my Training gives practical, 
money -making information, that it is easy to un- 
derstand -that it is just what you need to master 
Radio. My sample lesson text, "Radio Receiver 
Troubles -Their Cause and Remedy" covers a 
long list of Radio receiver troubles In A.C., D.C., 
battery, universal, auto, T. R. F., super- hetero- 
dyne, all -wave, and other types of sets. And a 
cross reference system gives you the probable 
cause and a quick way to locate and remedy these 
set troubles. A special section is devoted to re- 
ceiver check -up, alignment, balancing, neutraliz- 
ing and testing. Get this lesson Free. No 
obligation. 

MAIL 
COUPON 

NOW 

WITHOUT CAPITAL 
Do you want to make more money? The world- 
wide use of Radio has made many opportunities 
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 regularly require repairs, servicing, new 
tubes, etc. Many sets are old and will soon be 
replaced 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 65, 510, $1S a Week Extra 
In Spare Time While Learning 

Practically every neighborhood needs a good spare 
time serviceman. The day you enroll I start send. 
ing 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. My Training is famous as "the Course 
that pays for itself." 

There's a Real Future In Radio 
for Well Trained Men 

Radio already gives jobs to more than 300,000 
people. In 1935 over $300,000,000 worth of sets, 
tubes and parts were sold -an increase of 20% 
over 1934! Over 1,100,000 auto Radios were sold 
in 1935, 25% more than in 1934! 22,000,000 
homes are today equipped with Radios, and every 
year millions of these sets go out of date and are 
replaced with newer models. Millions more need 
servicing, new tubes, repairs, etc. Broadcasting 
stations pay their employees (exclusive of artists) 
more than $23,000,000 a year! And Radio is a 
new industry, still growing fast! A few hundred 
$30, $50, $75.a -week jobs have grown to thousands 
in less than 20 years. 

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

Radio broadcasting stations employ engineers, op- 
erators, station managers and pay up to $5,000 a 
year. Spare time Radio set servicing pays as 
much as $200 to $500 a year -full time jobs with 
Radio jobbers, manufacturers and dealers, as 
much as $30, $50, $75 a week. Many Radio Ex- 
perts own and operate their own full time or part 
time Radio sales and service businesses. Radio 
manufacturers and jobbers employ testers, in- 
spectors, 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 latid 
speaker systems are newer fields offering good op- 
portunities now and for the future. Television 
promises to open many good jobs soon. Men I 
have trained are holding good jobs in these branches 
of Radio. Read their statements in my 64 -page 
book. Mail the coupon. 

I Send You Special Radio Equipment 
To Give You Practical Experience 

My Course is not all book training. I send you 
special Radio equipment and show you how to con- 
duct experiments and build circuits which illus- 
trate important principles used in modern Radio 
receivers, broadcast stations and loud speaker in- 
stallations. I show you how to build testing ap- 
paratus for use in spare time work from this 
equipment. You work out with your hands the 
things you read in the lesson books. My Free 
Book tells you about this 50.50 method of training 
-how it makes learning at home interesting, quick, 
fascinating, practical. Mail coupon. 

Save Money -Learn At Home 
Money Back Agreement Protects You 

I am so sure that I can train you at home success- 
fully that I agree in writing to refund every penny 
you pay me if you are not satisfied with my Les- 
sons and Instruction Service when you finish my 
Course. I'll send you a copy of this agreement 
with my Book. 

Find Out What Radio Otters You 
Get My 64 Page Book Free Now 

Act Today. Mail the coupon now for my Free 
Lesson and my book, "Rich Rewards in Radio." 
Both are free to anyone over 16 years old. My 
book describes Radio's spare time and full 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. Find out what 
Radio offers YOU! MAIL THE COUPON in an 
envelope, or paste it on a penny post card -NOW I 

J. E. SMITH. President 
National Radio Institute, 

Dept. 7DR. 
Washington, D. C. 

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

Without obligating me. send your e rvlce manual ' nalo Receiver 
Troubles -Their Cause and Remedy' and free book about spare time and 
full time Radio opportunities and how 1 n train for (Item at home in 
my spare lilac. Ì ant particulmÌy interested In the branch of Radio checked below. 
p Radio Service Business of My Own Loud Sneaker Systems, Installation and 
D Spam Tinte R dlo Service Work 

Retail Sales of Radio Sets and Equipment 
Service Expert for Retail Stores 

o Broadcasting Station Operator 

Dn Shin Radio 
Radio Operator 

O,,erator 

Auto Radio Installation and Service 
Television Station OPCmtor 

Se ic Ft L yt Equipment 
xpa with Radio Factory 

Commercial Radio Station Operator 
All -around Servicing Expert 

(If you have not decided which branch you prefer -mail coupon now, for information to help you decide.) 

Servira. 

NAME AGE 

ADDRESS lax.1 
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Coming 
Next Month 

THE first complete con- 
structional article on a 
modern television receiver 
which can be built at home 
by the average radio experi- 
menter. Designed by the 
Television Staff of the Don 
Lee Broadcasting System - 
men who are actually work- 
ing at television -the re- 
ceiver is entirely practical 
for the reception of present- 
day, cathode -ray television. 
Here's a chance for the for- 
ward- looking experimenter 
to "beat the gun" so far as 
home television is con- 
cerned! 

Also reports covering 
demonstrations of the latest 
television developments of 
Philco and Farnsworth. 
using the newly proposed 
standard of 441 lines. 
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LEA Rn^Nat NOME 
_7"t nf//L 

REAL RADIO 
E NGINEERS 

l°at- R I G HT 

FROM THE I+EART OF THE GREAT 

RADIO INDUSTRY TRAIN YOU IN 
SPARE TIME FOR A9, QIQ 4/ 

HERE TH'Y hRf: O 
Kendall Clough 

Clough irenY e Co. 

E. E. Bramer 
Chief Engineer, 
Standard Transformer 
CO,pOiat1Oa 

Karl E. Hassel 
Chief Engineer 
Zenith Radio Cooperation. 

Radio EngFSineerll 
General Household 
Utilities (Grunow) 

Dr. C. M. Blackburn 
Asst. Factory ainge. 
F. it. Malloy & CoomnY. 
Mfrs. Of Radio Apparatus 

F. L. Howard 
Inc( Engineer. 

llo nd Television inlitutc. 

RAY D. SMITH. Pres. R -11.1 

If you're dissatisfied with small pay - 
layoffs and an uncertain future -here's 
an opportunity that's too good to miss. 
At the cost of only the time it takes 
you to mail the coupon, you can get my 
big FREE book, "RADIO'S FUTURE 
AND YOURS." This book tells how you can learn at home under the supervision 
of factory engineers. to make more money almost at once in Radio -whether you 
want to make Radio your life's work, or use it to pick up an extra $5 to $20 a 
week in your spare time. 

TRAIN NOW FOR GOOD PAY FULL -TIME 
AND SPARE -TIME JOBS THAT PAY UP TO 

sn 

$7 5 A WEEK (and more) 
Now is the time to get into Radio. 1936 was its biggest year. Over 6 million new sets sold. 
Over 30 million dollars paid for service alone in 1935. Where only a few hundred men were 
employed a short time ago, thousands are employed today. And where a hundred jobs paid 
up to $75 a week -there are thousands of such jobs today -many paying even more. And 
new jobs are being created all the time -full time jobs end spare time jobs. Get my book and 
see how easy it is to learn at home for this good -pay work. 

"Shop Training" for the Home 
R -T -I Training is different than any training you ever heard about. It comes to you right 
from the heart of the Radio Industry -right out of the factories where Radio sets and other 
vacuum -tube devices are made. It was planned and prepared and is supervised by big radio 
engineers IN these factories -by men appointed for the purpose. This means that trained 
the R -T -I way, you'll be trained as the Radio Industry wants you trained -just as the Radio 
Industry, itself, would train you if it was doing the job. 

Television, Photo Electric Cells, 
Public Address Systems Included 

Radio service work is only the starting point in R -T -I Training. From there it will take 
you through the whole field of Radio and Electronics. You will learn about every new de- 
velopment, including Television so you'll be ready when Television breaks. You'll also 
learn the big money subjects such as Aviation and Auto Radio; Public Address Systems; 
how to handle Photo Cells; Sound Picture Recording, Etc. 

4 Working Outfits Furnished 
Start almost at once doing part time radio work. I furnish 4 outfits of apparatus that you 
build into test equipment with which you can do actual jobs and earn extra money. My 
Training pays its own way and you get your money back if not satisfied. 

Age or Lack of Experience No Handicap 
You don't have to be a high school graduate, nor even have finished the grades. My Train- 
ing is so simple, easy, and practical, that the average man, regardless of age, education, or 
previous experience can master it. It offers the chance you have wanted to get out of a 
small -pay, no- future job, into good pay work with a future, in Radio and all its branches. 

Get My Free Book 
INVESTIGATE! Learn why R -T -I Training is different. Find out why R -T -I Trained men 
get "Quick Results" and "Big Results." Send for your copy of "Radio's Future and Yours" 
today. It tells you about Radio's amazing opportunities. It describes my approved training. 
It tells what R -T -I students are doing and making. It gives the history of my Advisory 
Board and 50 endorsing manufacturers. It's FREE. Clip, sign and mail coupon RIGHT NOW I 

RAY D. SMITH. President 

[VORADIpOrAf1LD5HTELEVISI011TI0STITUTE- 

Dept. 44 2130 Lawrence Avenue CHICAGO 

HAS MADE $250 IN RADIO IN 

ONE WEEK 
Wm. T. 
Rid d, 
Verdun, 
P. 
Canada, 
formerly 
an $18 a 
week car 
washer 
averages more 
than $75 
a week 
as an 
R - T - I 
Trained 
man. He 

says: "Have made $250 in single week. 
R -T -I is entirely responsible for my 
success." 

STARTING SALARY HIGHEST 
HE EVER EARNED 

Harold Apley, 2658 Brookside Ave., In- 
dianapolis, made as high as $30 a week in 
spare time while getting his R -T -I Train- 
ing. Starting on a regular job, obtained 
because of his training, he said: "This job 
is starting me in at better pay than I ever 
got on any job before." 

MAIL FREE 
COUPON Tr BOOK 

I RAY D. SMITH, President, 
I Radio 8 Television Institute (R -T -I.) 

2130 Lawrence Ave., Dept. 44, Chicago, Ill. 
1 Without obligating me, send me your book that ex- 

'plains 
your Engineer- Directed and Industry -En- 

dorsed method of training men quickly and inex- 
pensively at hone in their spore time to be Radio 

IExperts. 

I Nana 

I. \ddress A ̂ e 

City Btate 
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Pages From eA' 

Aerviceman'is 

DIARY 
TUESDAY -I don't like to start off 

a day with installations. A fellow is 
bound to get mussed up, dirty and 

tired, so if service calls are sandwiched in, 
it is hard to make a good impression on 
the customer. (Come to think of it, in- 
stallations are a nuisance at noon, after- 
noon, and night, too. However, they're all 
part of the day's work and have got to 
be done.) Every set sold and installed is 
a future subject for service, so the more 
the better. 

"'We got rid of that old Radiola 86 
trade -in last night," said Jerry, "and it 
has to be installed this a.m., pronto I The 
pick -up arm trips the automatic stop a 
little too soon, so you'd better go over it 
first." 

Tried it a few times. Seemed to be okay 
on some records, but it did cut off on 
others. Removed the turn -table and found 
the automatic stop had already been 
moved over to the limit of its adjustment. 
Took it off and reset the entire mech- 
anism. Readjusted again. Now okay. 
Sometimes these can be fixed by bending 
the trip post, but this is dangerous prac- 
tice. The post may break off and, as it 
takes a 6 -40 thread, it is hard to replace 
with stock brass rod. 

"Who gets the set ?" I asked. 
"A nurse in a sanatorium about ten 

miles out," he replied. 
"I didn't know there were any health 

resorts in this county," I commented, "but, 
after all, why shouldn't there be? The 
climate is ideal. The temperature seldom 
goes below zero in winter or above 100 in 
summer." 

Jerry looked disgusted. "Oh, yeah ?" he 
said. "This sanatorium isn't any health 
resort. It's a nut house and you're taking 
Bill along as a bodyguard to make sure 
they don't keep you there." 

There seemed to be no point in further 
discussion, so we loaded the set in the 
truck, strapped in the extension ladders 
and got going. 

Off to the "Nut" House 
"What sort of nurses do they have in 

this joint we're going to ?" I asked Bill, 
who knows about everything in these parts. 

"Big, husky fellows," he replied. "Most 
of the patients are men." 

I stepped on the gas. Might as well get 
the job over with as soon as possible. We 
pulled up alongside a place in the woods, 
the roadway leading through a high stone 
wall. It looked like a prison. 

Inquired where the set was to be in- 
stalled and was referred to a small building 
apart from the main sanatorium. The 
windows were all heavily screened. Ap- 
parently once in this place, you stayed put. 

Went over and knocked. A very lovely 
nurse in white uniform opened the door. 

"Oh, I'm so glad you came early," she 
cooed. "I'm on the night shift and I 
waited up for you. Everyone is asleep, so 
don't make any more noise than you can 
help." 

We hauled the set up a winding stair- 
case, which was no easy job, and came to 
a neatly furnished little apartment. Bill 

RADIO NEWS FOR APRIL, 1937 

WAS SHE INTERESTED? I'LL SAY! HER HAIR GOT IN MY EAR 
Our serviceman explains the intricacies and inner workings of the new radio set 
in a rather intriguing interview. Some customers are gruff, some are peevish 
and some curt. Others are very friendly. The serviceman must know how to 

handle all kinds of situations. 

left to get out the ladders and aerial equip- 
ment and I set the outfit in place. 

She seemed very friendly. Got inter- 
ested in the operation of the set right away 
and wanted to see the works from the 
back. I turned the set around and started 
to explain how the signal travels. She 
came very close and some strands of her 
hair got in my ear. It tickled, but I could 
take it under the circumstances. Then Bill 
came in. (Gosh l) 

"Waiting for you to hold the ladders," 
he growled. "We gotta step on it if we 
are going to be on time for the next job." 

Back to work. Finished up the job 
quickly and made an appointment with the 
young lady so I could give more detailed 
instructions -privately l 

Moved on to the next stop, pick up a 
P.A. rental outfit which the fellows left at 
4 a.m. at a night club (locked up, of 
course). That's the worst of such jobs, 
but it pays. Twenty -five bucks for the 
night. This bunch will probably buy the 
whole job eventually, if we can drive into 
their heads just how it should be handled 

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. 

The proprietor likes to grab the mike and 
hold it in front of the speaker, so we can't 
trust him alone with it yet. Returned to 
the shop and went out to lunch. 

Started off the afternoon with a few 
shop jobs. Wanted to try out a new high - 
power r.t. oscillator which is supposed to 
make intermittent opens in by -pass con- 
densers easy to find. The idea is that if 
you put heavy r.f., say about 5 or 10 
watts, across a defective condenser it will 
burn the intermittent contact so that it 
stays open and may then be simply 
checked. Since we built the job, however, 
not a single intermittent case has been 
caused by a defective condenser. (I'd be 
just as happy if we never have to use it.) 

Replacing Controls 
Replaced the worn -out volume controls 

in a Stromberg 642, cleaned the condenser 
contacts, tightened the sockets and greased 
the dial drive. Checked the filter con- 
denser bank and found one showing high 
leakage. Called up the customer and tried 
to get authority to replace the entire bank 
-the only proper repair -but no go, he 
wouldn't spend the extra dough. Patched it 
up with an 8 mfd. electrolytic and set it 
aside (operating O.K.). 

Loaded up the truck and started off 
again, but nothing more of interest today. 

British Television Reduced To 
One System 

LONDON, ENGLAND -The British 
Broadcasting Corporation will use the 
Marconia -EMI television system exclu- 
sively from now on. Until this time the 
BBC had been using the Baird system and 
the EMI system in alternate weeks in order 
to determine the most desirable system. 
The new system has a definition of 405 
lines, interlaced, and a picture frequency 
of fifty per second. 
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New 
Service Instruments 

An Instrument of Wide Utility 
The Triplett model 1240 condenser tester 

not only checks the capacity of condensers 
from .0001 to 10 microfarads but also pro- 
vides breakdown, leakage, open and short 
circuit tests. The instrument incorporates 
a 3 -inch meter on which all tests are read 

lirectly. Both a.c. and d.c. voltages up to 
000 volts are available for breakdown 
ests. There is a "good -bad" reading scale 
for electrolytic type condensers. The metal 
case housing the instrument measures 7% 
by 6% by 4% inches. 

A Universal Instrument 
The Powertone model 801 pocket volt - 

ohmmeter announced by the Try -Mo Radio 
Company can be employed in many dif- 
ferent measuring and testing services. Its 

specifications follow: d. c. volts 0 to 5, 
50, 500 and 1,000 (1000 ohms per volt 
sensitivity) ; resistance ranges -' /z to 500 
and 200 to 500,000 ohms. 

Features New Meter 
The Supreme De Luxe model 505 tube 

tester is suitable for both counter use and 
service calls. The instrument employs the 
new Supreme "Quadrimeter" with bi -in- 
dicating needle and indirectly illuminated 
dual viewing windows. The top scale of 
the meter is divided into "good ", "ques- 
tionable" and "bad" sectors for the quality 
test of tubes and the bottom scale is divided 
into 100 divisions to indicate full scale 
deflection for closer comparison between 
tubes of similar types. 

ïhl 

.aoCATHODE- RAYEQUIPMENT 
vM1_ON 

sNS 

at / the former cost! 

Combine Model 105 
or CRA Oscillographs 
with the Model 0M -A 
R.F. Oscillator and 
Model 79 R.F. Oscil- 
lator for complete 
high fidelity servicing. 

These CLOUGH -BRENGLE Instruments 
Are Enabling Many Thousand Servicemen To 

Do Better Work- Faster -With More Profit 
Without the Cathode -Ray Oscillograph and Frequency Modulated Oscillator it 
is impossible to PROFITABLY and THOROUGHLY service modern radio receivers 
with high fidelity and automatic frequency control circuits -service manuals of 
the foremost set manufacturers will testify to that! 

MODEL 105 Oscillograph S5.50 down 

The Only 100` Complete Low Price Oscillograph 
Half the price of former oscillographs -yet complete with 

linear sweep circuit of range to 30,000 cycles, dual ampli- 
fiers linear to 100,000 cycles, beam centering controls on 
front panel, type 885 thyratron with automatic synchronizing 
circuit, extendable tube shield -and a host of other features 
not to be found in any other instrument regardless of price. 
Now in stock at your equipment dealers'. 
Net cash 548.90 

MODEL CRA 3 -inch Oscillograph .. S10.00 down 
The laboratory standard in over thirty -three countries. 

Combines display value with ease of operation and extreme 
versatility. A worthwhile investment for servicing because 
the extra size image allows faster work and aids customer 
selling. Ask for demonstration. 
Net cash 592.50 

Only C -B Oscillators Give You the Important Advantage 

of SINGLE and DOUBLE Trace Selectivity Curves 

Model 0M -A Calibrated Sweep 

Frequency Modulated Oscillator 
The only R.F. Signal Generator with 

built -in "Inductor- Sweep" frequency modu- 
lator -thus providing both single and 
double trace selectivity curves. Produces 
a selectivity curve directly calibrated in 
kilocycles over a range of 100 k.c. to 30 
m.c. (all fundamentals). Largest tuning 
dial ever used on a test instrument, over 
125 dial inches total length, to assure ac- 
curate reading. Accuracy guaranteed )o 
1;'2 of 1 o0. No trimmers to shift, each in- 
strument hand calibrated. 
Net Cash 564.50 

(Only S7.00 down and 56.56 per month) 

For high selectivity receivers, with their fre- 
quent non -symmetry, the single trace selectivity 
curve is an absolute necessity. Likewise on 
high fidelity receivers where non -symmetry 
leads to mistuning, the double trace selectivity 
curve method of alignment is best. ONLY C -B 
Models 0M-A and 81 -A with the exclusive "In- 
ductor Sweep" give you BOTH curves. 

Modernize Your Present 

Oscillator 
Add the MODEL 81 -A Calibrated Sweep Fre- 

quency Modulator and have every advantage of 
a modern instrument. No holes fo drill, no re- 
wiring, no loss of calibration. Just connect your 
oscillator's output cable to the MODEL 81 -A, 
and you are ready for Cathode -Ray Alignment. 
Net Cash 534.25 

!Only 54.00 down and 53.46 per month) 

NEW -Quick Action C -8 Time Payment Plan 

No need for long 

deleys i credit ap- 

provals. See your I 2813 W. 19th St., Chicago, U. 5. A. 
Send full information on the new low priced C -8 Cathode -Ray 

jobber today or' Equipment and QUICK ACTION Time Payment Order Blank. 

The CLOUGH -BRENGLE CO. 

mail the coupon. l' 
Name 

Address I ME O IM ME MI NM ® ME Ell 
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lu the W i ndow 
Pith hu.+swork ® 

\I I 

a 

N O MORE incomplete data; no more worrying about 
inaccuracy; no more frenzied hunting for information 

you can't find; no more experimenting at your own expense; 
no more advice to buy from manufacturers long since out of 
business; no more cross listings that double cross your 
thinking. No more - 
But what's the use! It's just a case of no more guesswork, 
no more time wasting when you get your copy of the new - 

MALLORY- YAXLEY 
Radio Service Encyclopedia 

Over 200 pages of exact 
information. Bound in 
waterproof, washable cloth 
and printed on paper that 
stands the gaff... it is a per- 
manent working reference. 

Here for the first time -under one cover -is concise, com- 
plete, authoritative information on all repairing of all sets. 
Chuck -full of notes on tricky installations -all the refer- 
ences anyone can need - conveniently and simply arranged. 
Thousands of servicemen who have bought their copies say "the book is a 
life saver"- the finest help they have ever had. They are tickled to death 
with this All in One" Book -all the information on Circuits- Schematics, 
I. F. Peak Frequencies, Transformer Circuits, Condensers, Volume Controls, 
Vibrators and Tubes - in one book, on one page, on one line for any 
receiving set. 

We have prepared this Encyclopedia for you. Your Mallory- Yaxley distrib- 
utor has your copy ready for you to examine. Your share of the cost is 
a trifle. Buy the book - if in a week it does not pay its way, if you would 
part with it for twice what you paid for it - return the book and get your 
money back. But act today; the edition is limited. 

Use 

MALLORY 
REPLACEMENT 

CONDENSERS....VIBRATORS 

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

Cable Address - PELMALLO 

Use 

A3c. E, 
REPLACEMENT 

VOLUME CONTROLS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


April, 1937 

QXmateur activities 
in the 

NAVY ET 
How the U. S. Navy is training amateur radiomen in code and operation 
and at the same time giving them something worthwhile to do with their 
hobby is told in this interesting article. The fine work accomplished by the 
Naval Communication Reserve in national emergencies such as the recent 
flood is one example of how amateurs, organized systematically, can serve 

their country and their fellow -men 

By Lt. Comdr. Joseph D. R. Freed, U.S.N.R. 
THERE is no better radio way, for the studious 

radio amateur who wishes to receive systematic 
instruction in radio communication methods, than 

to become a member of the U. S. Naval Communication 
Reserve. The Communication Reserve is a part of the 
U. S. Naval Reserve which was authorized by an act 
of Congress in 1925. Service in the Communication 
Reserve is entirely on a voluntary basis and the advance- 
ment and progress made in this branch of the service 
can be largely ascribed to the unselfish time and effort 
given by the personnel and the unlimited co- operation 
and facilities afforded by the Navy Department. 

Systematic instruction to amateur members of the 
Reserve in Naval Communication Procedure is afforded 
by the Navy Department in order to stimulate and sus- 
tain interest in Naval radio. Both Morse and Conti- 
nental code instruction classes are maintained at various 
times and places for be- 
ginners and those who de- 
sire to increase their send- 
ing and receiving speeds. 
Also, sets of Navy Train- 
ing Courses are supplied 
to reservists requesting 
them, in order that they 
may be fully cognizant of 
the duties of their rating 
or for advancement to the 
next higher rating. The 
extent to which any ama- 
teur partakes of the in- 
struction available is, as 
stated before, entirely vol- 
untary, and, like any other 
organization, training and 
benefits derived therefrom 
depend wholly upon the 
effort expended by the in- 
dividual. 

SUMMER CRUISES 
Reservists are given the apportu 
weeks' summer training cruises 

U.S.S. Ma 

At the present time, there are about 600 officers and 
5000 men in the Communication Reserve. It has been 
estimated that the personnel of this Reserve own and 
operate about 2600 amateur radio stations, the greater 
part of which is used regularly in one or more of the 
various regular radio drills. The government has 
equipped 32 control stations which are also used in 
period drills and for training purposes. 

The purposes and aims of the Communication Reserve 
are best set forth in the Bureau of Navigation Manual: 
"The mission of the Naval Communication Reserve is to 
procure, organize, and train the officers and men neces- 
sary for the expansion and operation of the Naval Corn - 
munication Service in time of national emergency." 

Membership in the Reserve is open to U. S. citizens 
and first enlistments are available to those between the 
ages of 17 to 35 years. No duty is required of members 

of the Naval Communi- 
cation Reserve. To pro- 
vide training for those 
reservists who desire to 
undertake it, a communi- 
cation organization is 

FOR TRAINING 
pity, if they desire, of two 
on ships such as this (the 
han). 
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maintained in each Naval 
District. 

Who May Join 
Among the sources from 

which officers and men 
come to join the Reserve, 
are 

Ex -Naval officers 
Ex -Naval Reserve offi- 

cers 
Amateur radio opera- 

tors 
Executive, personnel of 

commercial telegraph 
and cable companies, 
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commercial radio companies 
Radio engineers and experts in traffic 
Radio servicemen 
Operating personnel of airplane and 

ship radio stations 
Sound recording experts engaged in 

sound recording and reproduction 
Personnel of telephone companies 
Employees of electric power compa- 

nies 
Telegraph and radio operators em- 

ployed by press associations 
Communication personnel of scientific 

expeditions 
Ex -Navy radiomen 
College and high school students in- 

terested in radio or wire communi- 
cations 

Employees of radio manufacturing 
companies 

Men interested in radio 
Telegraphers 

Reserve Activities 
Activities of the Naval Communica- 

tion Reserve, as enumerated in the Bu- 
reau of Navigation Manual, are stated 
below: 

1. Officers of the Communication Re- 

TRAINING IN SIGNALING 
Signal personnel of the U.S.S. Augusta, 
flagship of the U. S. Asiatic fleet: 
practice scene aboard the bridge of 

the flags /rip. 

serve may, with their own consent and 
when authorized by proper authority, 
be utilized in time of peace for: 

Recruiting, organizing, administering, 
and training the Naval Communica- 
tion Reserve. 

On temporary active training duty 
with or without pay at naval dis- 
trict headquarters, communication 
offices, shore radio stations, on cod- 
ing boards, radio direction finder 
stations, and on shipboard for any 
duties for which they are qualified. 

2. Enlisted men of the Communica- 
tion Reserve may, with their own con- 
sent and when duly authorized, be util- 
ized with or without pay for: 

Communication duties ashore. 
Communication duties afloat. 
3. The Naval Communication Re- 

serve as an organization can be utilized 
in time of peace for: 

Emergency radio communication. 
Disaster relief communication. 

TRANSMITTING AT A RESERVE STATION 
Scattered around the United States are thousands of 
amateurs transmitting and receiving messages ta and 

from other members of the Navy network. 

TECHNICAL TRAINING 
The author points out some of the 
technical features of design in a re- 

ceiver circuit. 

Intra- and inter- district reserve com- 
munication. 

To furnish communication personnel 
for week -end or summer -training 
cruises (for eagle boats and de- 
stroyers). 

To provide receiving stations to cover 
special flights. 

To provide personnel and equipment 
for conducting special high -fre- 
quency tests with naval stations. 

To establish communication with and 
interest civilian radio personnel. 

To furnish personnel for scientific and 
exploring expeditions. 

To assist in radio instruction of mem- 
bers of the Fleet Naval Reserve. 

In general to co- operate in all possible 
ways with the Naval Communica- 
tion Service, and other branches of 
the Naval Reserve. 

Training Methods 
Training: For purposes of adminis- 

tration, the United States is divided 
into Naval districts. Enlistment of Na- 
val Reservists in each District is in the 
hands of the Commandant of that Dis- 
trict and requests for applications should 
be addressed to the Commandant of 
the District in which the applicant re- 
sides. The only procedure necessary 
is to fill out the (Turn to page 618) 

EQUIPMENT AT A CONTROL STATION 
Lieut. Walter Freeman, U.S.N.R., officer in charge at 
NDB, New York. inspects the transmitter used at the 

control station for that district. 
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WHAT'S 

e W 
ill 

R A D I O 
By W. C. Dorf 

Midget Dry Electrolytics 
The Sprague Products Company is manu- 

facturing a new small -size dry -electrolytic 
condenser enclosed in an aluminum can. It 
is known as type PLS and is available in 
4 and 8 mfd. capacities and in dual and 
triplet 8 mfd. units at 525 volts rating. An 
idea of their small size can be had from 
the fact that the 8 mfd. unit measures 
only 1 inch in diameter by 2/ inches long. 

Improved Recording Amplifier 
The Universal Microphone Company 

announces that their professional recording 
amplifier is now being supplied with high 
and low -pass filters which allows a con- 
tinuous variable adjustment of the fre- 
quency characteristic. In the normal posi- 
tion, the frequency characteristic of the 
amplifier will be flat, while the rotation of 
the control knob in either direction gives 
the amplifier a rising or a falling charac- 
teristic as required in recording or repro- 
ducing. 

New Automobile Tube 
A new output tube for automobile re- 

ceivers has been released by the Triad 
Manufacturing Company. The new tube, 
the 6AB6G, is one of the direct coupled 
triode series, similar to the 6B5, 6N6G, etc. 
The main advantage of this new type is in 
the lower filament current, .5 ampere, and 
the smaller ST -12 bulb. The base is of 
the octal type. 

New Set Incorporates 
Several New Developments 
The Howard model 118 console is a 

superheterodyne employing 11 tubes. The 
outstanding features of the receiver in- 
clude a cathode -ray tuning indicator, rub- 
ber floated tuning condenser assembly, 12- 
inch auditorium dynamic speaker and 
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CATHODE -RAI TELEVISION PROGRESSES IN HOLLAND 
405 -line television transmissions are now made possible through a development 
of the Phillips' television system, employing cathode -ray tubes for receiving and 

an "iconoscope" for pick -up. Photo shows studio scene during a broadcast. 

a 6 -inch, 3 -color dial calibrated from 540 
to 18,000 kilocycles. The tube equipment 
includes 3- 6K7's, 1 -6H6, 1 -6A7, 1 -6F5, 
1 -6C5, 2 -6F's, 1 -80 rectifier and 
1-6G5. 

New Service Tool 
The RCA Manufacturing Company an- 

nounces the model 151 oscillograph using 
the 913 miniature cathode -ray tube. This 
new instrument has special interest for the 
serviceman, as it can be employed in con- 
junction with the model 150 electronic 
sweep test oscillator for accurately aligning 
receivers, visually checking distortion, etc. 
In addition to radio servicing, this general 
purpose oscillograph has many invaluable 
applications in radio transmitter, sound 
equipment, industrial, and educational 
fields. Among its outstanding features are: 
high sensitivity, providing a full sized 
image from only 1.75 volts (RMS) input: 

vertical and horizontal amplifiers with in. 
dividual controls, rated flat over a range 
of from 30 to 10,000 cycles; and a linear 
timing axis in the same range. It utilizes 
five tubes including one 6A7, one 6F7, two 
6C6s, and one 80 type rectifier. 

Acoustic Standards 
The American Standards Association in 

co- operation with representatives of science 
and industry has set up a standard termi- 
nology of acoustics which is destined to 
do away with misunderstanding of tech- 
nical terms. The standards are of interest 
to the radio industry, the motion picture 
industry and musicians alike. 

Several terms have been re- defined and 
some changes were made. There used to 
be two kinds of "bars" so in order to avoid 
confusion the unit of sound pressure is now 

a "dyne per square centimeter." "Noise" 
is now defined as "any undesired sound," 
while "unpitched sound" is used to denote 
sound of no definite frequency. The stand- 
ard A has now been defined as 440 cycles 
per second. Copies of the standards are 
available from the American Standards As- 
sociation, 29 W. 39th Street, New York 
City. 

Portable Recorder 
This new Universal portable recording 

machine contains a switching arrangement 
for headset monitoring, either from the 

playback or the cutting head. The stand- 
ard Universal floating head is employed 
and by means of an anti -capacity switch 
the voice coil of the cutting head can be 
eut in or out of the circuit. The turn- 
table is 16 inches in diameter. It is re- 
ported that the chief fault of small record- 
ing outfits has been overcome in this new 
unit by eliminating all waver at either 
33% or 78 r. p.m. transcription. It is 
driven by means of an endless belt run- 
ning on the outside edge of the turntable 
and is connected to a two -step pulley 
mounted on the vertical countershaft of 
the synchronous motor. 

Complete Line of New 
Amplifiers 

The Montgomery Ward 1937 line of high - 
quality amplifiers designed to meet all 
sound reproducing requirements includes 

(Turn to page 639) 
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GRADING RADIO LESSONS 
View of the instruction department of the National 
Radio Institute with Joseph Kaufman, Supervisor of 

Education, on the right. 

MOST of the prospective radio 
students with whom we have 

been in touch have found them- 
selves confronted with the problem of 
whether to take a residence course, or 
to study by mail. Aside from personal 
considerations of finance, employment, 
geographical location, family ties, etc., 
this decision rests upon two things - 
the ability of the student to learn "on 
his own," and the "teachability" of the 
subject by correspondence. If mass psy- 
chology and the presence of a patient 
instructor are essential to the acquisi- 
tion of knowledge, then the student's 
place is in a residence school. If, on 
the other hand, he finds he can learn 
much from reading books in the quiet 
of his own room, he will doubtless 
progress well in a correspondence course. 

Correspondence schools sometimes 
have been laid open to deprecation and 
ridicule largely by "gyp" schools and 
the lack of teachability of the subjects 
they feature. It is, in the author's opin- 
ion, more than ridiculous -it is nothing 
short of fraud -to attempt to teach a 
person how to become a detective or an 
actor by mail. But one certainly can 
learn radio by mail. However, the ele- 
ment of teachability still enters the 
equation. While the choice of a resi- 
dence or a correspondence school for 
most phases of radio will be determined 
by factors already discussed, the stu- 
dent desiring to become a radio op- 
erator should, if at all possible, take a 

THE LOW -DOWN ON TUBES 
Two residence students at the Capitol 
Radio Engineering Institute working 

out' actual problems on tubes. 

RADIO NEWS FOR APRIL, 1937 

Choosing c/l 

RADIO 
Having written several articles and a 
book on the problem of making a living 
in radio, the author has received hun- 
dreds of letters asking vocational guid- 
ance. The large majority of these letters 
have requested advice as to what schools 
to choose in training for radio jobs. 

residence course. 
In the following brief resumés of the 

various well -known schools, we shall en- 
deavor to stress their predominating 
feature or features -the manner in 
which they are different from other 
schools. In so doing, there is no depre- 
cation or belittling of their other legiti- 
mate services or courses. 

RESIDENT SCHOOLS 
In thinking of residence schools, it is 

a personal matter that makes us put 
first the RCA Institutes. In our long 
association with radio, we first knew it 
as the Marconi School of Instruction, 
and were personally acquainted with 
many of its instructors. 

RCA Institutes 
ORIGINALLY organized more than 

two decades ago for the training of 
marine operators and with RCA inter- 
ests having a most definite finger in the 
pie of every kind of radio operating, 
RCA Institutes is pre -eminently fitted 
for the training of radio operators. 
There is no limit to the facilities avail- 

MASS "SERVICE" INSTRUCTION 
Servicing radios as taught by Coyne 
-about fifty up -to -date service shops 

rolled into one! 

able and while graduation from this 
school by no manner of means implies 
employment in one of the RCA op- 
erating subsidiaries, it is not illogical to 
suppose that his status as an RCA In- 
stitutes graduate may be looked upon 
favorably. 

The Institutes' General Course will be 
of particular interest to those leaning 
toward the radio engineering profession. 
Code is taught and aside from theo- 
retical and applied radio, the student is 
carried through college physics and rea- 
sonably advanced calculus. Courses in 
broadcast operating and radio service 
work are also taught. A preparatory 
course is available for students who 

LABORATORY PROCEDURE 
Some of the equipment used at the 
Sprayberry Academy of Radio for 
working out technical service problems. 
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SCHOOL 
By Zeh Bouck 

cannot meet the entrance requirements 
of the General Course, and some sub- 
jects are covered in home study (cor- 
respondence) classes. 

Students may attend night and day 
classes and RCA Institutes has schools 
in New York and Chicago. 

New York Y. M. C. A. School 

WHILE to some extent the courses 
offered by this school parallel 

those of the RCA Institutes, the New 
York Y. M. C. A. school, by virtue of 
its long experience in vocational train- 
ing, is particularly well fitted to teach 
radio servicing. A course in electrical 
refrigeration is also available which 
should be of particular interest to the 
radio serviceman, as electrical refrigera- 
tion is a profitable sideline to radio ser- 
vicing. The facilities of the Y. M. C. A. 
are available to all students, and the 
Y. M. C. A.'s appreciation of the prob- 
lems confronting ambitious youth have 
made it possible for them to provide the 
highest class tuition at a very attrac- 
tive figure. 

Capitol Radio Engineering 
Institute 

THE Capitol Radio Engineering In- 
stitute offers a concentrated nine 

months' course in radio engineering. It 
is genuinely an engineering course and 
carries the student through integral cal- 
culus- calculus being the tool that 
differentiates (no pun) between the 
technician and the engineer. This 
course will have special appeal to the 
student with a high -school education, or 
its equivalent, who seeks his future in 
radio engineering but whose financial re- 
sources are such that they cannot 
carry him through a long period of 
preparation. 

CONSULTATION SERVICE 
A personal letter and photostat dia- 
gram tent a student in reply to his 
letter to N.R.I. asking help on a radio 
service problem. Such service as this 
is extremely valuable to the student 
who may be situated somewhere way 

out in the "Sticks." 

Dodge's Tele- 
graph and Radio 

Institute 
D ODGE'S is lo- 

cated in Valpa- 
raiso, Ind. and teaches 
a more or less stand- 
ard variety of courses. 
However, the possi- 
bility offered by 
Dodge's of combining 
courses is an out- 
standing feature, and 
is certainly the closest 
any school can come 
to job insurance. Our 
recommendation would be a combina- 
tion of the Radio Broadcast Engineer- 
ing course and the Radio Servicing 
course. The graduate of these two 
courses has an excellent chance of get- 
ting work, for practically every radio 
field is open to him, including marine 
and broadcast operating, servicing, lab- 
oratory and similar technical work lead- 
ing in an engineering direction. 

Coyne Electrical School 
GOYNE is an old and well established 

school. Concentration is the key- 
note of the Coyne courses -which are 
covered in 12 weeks -or 3 months. They 
naturally recommend themselves in par- 
ticular to students who cannot take off 
more time from the important business 
of making a living. The Students do 
practical work in the Coyne shops. 
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"RESIDEN CE" IN STRUCTION 
Learning Servicing of theater sound 
equipment -one of the things taught 
thoroughly at R.C.A. Institutes in 

New York City. 

Indiana Tech and Tri -State 
College 

WE group these two institutions, as 
their courses run closely parallel. 

The matter of choice will be pretty 
much a geographical preference. Indi- 
ana Tech is located at Fort Wayne and 
Tri -State at Angola, Indiana. These 
colleges will appeal to students desiring 
to obtain engineering degrees in the 
minimum possible time -two years. 

This saves the student considerable 
time in actual study hours. 

(Turn to page 630) 

New 

MARKET 
for 

Inventions 
THE independent inventor's chief prob- 

lem is to find a market for his ideas 
and inventions. An announcement 

just received should therefore be interesting 
to many among RADIO NEWS readers. It 
is quoted as follows: "The National Union 
Radio Corporation of N. Y. has appointed 
J. H. Robinson as Director of New Prod- 
ucts Research. He has been assigned the 
task of seeking out and analyzing the mar- 
ketability of new products, patents and 
ideas having to do with the radio, elec- 
tronics, television and electrical industries. 

INVENTS I)Y CRYSTAL SET 
Professor Alberti Donadio of Genoa 
recently developed this new type 
crystal receiver capable of pulling in 

stations 1,000 miles away. 

"Inventors are invited to correspond in 
strict confidence with Mr. Robinson, c/o 
National Union Radio Corporation, 570 
Lexington Avenue, New York, N. Y. It is 
the belief of this company that an era of 
great development and advancement is at 
hand and they are prepared to encourage 
the promotion of new practicable ideas." 
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FINAL TESTS 
The author and designer checking the operation of the new 
signal generator, featuring a capacitive attenuator, electron - 

coupling, and built -in vacuum tube voltmeter. 
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The R dio a7Cews 

"C',APATRON" 
Signal Generator 

DURING the past few years many 
servicemen have gradually added 
to their shop equipment ap- 

paratus of distinctly laboratory char - 
acter, such as bridges, beat -frequency 
oscillators and cathode -ray oscilloscopes. 
Each of these instruments has filled a 
definite need and has enabled a higher 
type of service to be efficiently per- 
formed. To fit in with work of such 
caliber, a standard signal generator 
capable of delivering to its output 
terminals a signal of excellent wave- 
form, properly modulated and of known 
voltage, has been sorely needed. While 
the better grade test oscillators now on 
the market fulfill the requirements of 
general service work, the lack of any 
convenient provisions for determining 
the exact r.f. voltage or percentage 
modulation preclude their application to 
more complete receiver testing. Since 
the cost of strictly laboratory-type sig- 
nal generators now available is prohibi- 
tive .to most service organizations, the 

By John H. Potts 
writer started work some time ago to- 
ward the development of a simpler and 
less expensive design which would still 
meet all ordinary requirements. 

The all -wave signal generator to be 
described is the result of this work. It 
is a.c. line- operated and the frequency 
range extends from 80 to 25,000 kc. in 
eight overlapping bands. The r.f. oscil- 

EXCELLENT WAVE FORM 
SHOWN 

These unretouched oscillograms illus- 
trate the wave forms of the a.f. and 
the modulated r.f. output of the "Cap - 
atron," as they appeared on the new 

913 miniature cathode -ray tube. 

Ar 00 KX C 
A B C D 

lator is a 6J7, electron -coupled to a 
special piston capacitance -type attenu- 
ator, giving known and mathematically 
exact attenuation. A highly -sensitive 
tube voltmeter is built in to provide a 
constant indication of the r.f. output 
level on all ranges. Maximum outputs 
of up to 2 volts are obtainable on the 
i.f. and broadcast bands, where high 
output is necessary in servicing, and 
even at the highest frequencies the out- 
put is 200,000 microvolts. 

The built -in 400 -cycle a.f. oscillator 
utilizes the negative conductance circuit 
described in the August, 1935, issue of 
RADIO NEWS. Provision is made for 
external modulation for overall receiver 
testing over a wide range of audio fre- 
quencies. Suppressor grid modulation 
is used, so designed that full 100 percent 
modulation may be obtained with excel- 
lent wave form. Several typical unre- 
touched oscillograms are here reproduced. 
A represents the a.f. wave form above 
while B, C, and D show the r.f. output 
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at various modulation percentages. 
Making an attenuator which is ac- 

curate at all frequencies is one of the 
greatest stumbling -blocks usually en- 
countered in signal generator construc- 
tion. While a resistance network is 
often most desirable, the job of corn - 
pensating for reactance errors at 
very high frequencies may run the 
cost of such devices into hundreds of 
dollars. 

Simple Attenuator Used 
T' a utterly simple piston attenuator 
shown in Figure 2 is a modified version 
of a theoretical design described in the 
I.R.E. Proceedings for June, 1935. It 
is one of the very few types which 
really work at high frequencies and, as 
is evident from the constructional de- 
tails, it may be constructed for less than 

A PRECISION INSTRUMENT 
As the new signal generator appears 
when removed from its case (left), 
showing the careful shielding and 
(right) the attractive panel layout 

and arrangement of controls. 

the cost of an ordinary volume control. 
As shown, the high oscillator voltage is 
applied to the insulated copper disc A. 
The movable disc, B, may be set at any 
desired distance from A and will pick 
up and deliver to the output terminals 
a voltage which decreases in an exact 
logarithmic ratio with an increase in 
separation of the two discs. The formula 
for this rate of attenuation, derived by 
Harold A. Wheeler, is 20.9 db. per 
radius based on the internal radius of 
the copper cylinder. In our design, the 
output voltage at 2 inch disc separation 

is approximately 20 db. lower than at 
1 inch separation. At 3 inch separation, 
the voltage will be down 40 db., etc. 
This corresponds to voltage reductions 
from I volt to .1 and .01 volts re- 
spectively. 

The formula, Figure 3, shows that 
the actual output voltage is dependent 
upon the ratio of the capacity between 
the discs A and B and the output ca- 
pacity, C2, which may consist of a 
shielded cable. Detailed information on 
the calibration will be given in the 
next article. 

Coil Kit Employed 
All the difficulties of oscillator coil 

design, construction, band -switching and 
coil shielding are eliminated by adapting 
our circuit, shown in Figure 1, to the 
RCA Conversion kit. (Turn to page 635) 
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A SERVICE BENCH WITH EVERY CONVENIENCE, INCLUDING PLENTY 
OF LIGHT AND ELBOW ROOM 

THE SERVICE BENCH 
Computing Service Charges- Service Shop DeLuxe -Watt -Hour Meter in Service 
Work -Noise -Service Kinks, Rural Sales and Advertising- SERVICING: Lyric, 

Philco and Cadillac . . . 

Conducted by Zeh Bouck, Service Editor 
HOW MUCH TO CHARGE 

FOR RADIO SERVICE 
WORK 

THE fundamental problem in radio 
service business methods is not so 
much how to charge for radio ser- 

vice, but that of how much to charge. 
There are various ways of charging -list 
price of parts plus low labor charge, high 
labor charge with discount on parts, free 
examination, special inducements, etc., etc. 
But regardless of how the serviceman 
charges, the bill must be right! If too 
high, he will lose his customer -and even- 
tually his business. If the bills are con- 
sistently too low, he will make no profit 
and lose his business anyway. 

All too many servicemen make arbitrary 
charges -- charges not based upon the cost 
of running his own business plus a rea- 
sonable profit. It is too often a case of 
blindly following a leader- charging what 
some other serviceman charges, or what 
some manufacturer suggests as a logical 
method and rate of billing. However, bills 
for radio service must be tailor -made to 
fit the individual serviceman. But even 
servicemen who realize this fact often are 
incapable of computing an intelligent basis 
of charges. Their most serious blunder is 
the overlooking of overhead -an all- impor- 
tant item that may well spell the difference 
between profit and loss! 

It is really a very simple matter for each 
and every serviceman to determine exactly 
what he should charge for his work. We 
are considering now the one -man business. 
(When the serviceman has progressed to 
the point where he has employees, that 
fact in itself indicates that he is a good 
business man and is quite capable of com- 
puting costs and billing for a profit.) 

Figure out approximately how many 
hours a month you actually work at radio 
servicing- perhaps five hours a day, six 
days a week or 120 hours per month. 
Your time is worth $1.00 an hour. (Oh, 

yes, it is undoubtedly worth more than 
that -and you will realize more than that 
if you will follow this system. Even so, 
$30.00 a week isn't bad by any means, and 
no serviceman should depend 100% upon 
radio servicing, unless he has built up a 
large, exclusive service organization. Side- 
lines do much to keep the cash register 
tinkling.) Now compute your overhead: 
Depreciation of auto $15.00 
Depreciation of equipment plus fund 

for new 10.00 
Rent 10.00 
Electricity 3.00 
Telephone 2.75 
Heat (monthly average over the 

year) 3.00 
Gas and oil 4.50 
Miscellaneous (wire, solder, etc.) 2.00 

Total monthly overhead $50.75 
Depreciation is easily figured. For in- 

stance, if your car is worth $410.00 now, 
and say $50.00 two years hence as a trade - 
in, the depreciation is at a rate of $15.00 
per month. 

Obviously, 120 hours of work must 
take care of this overhead. Dividing 
$50.75 by 120, we find that about $.42 
must be charged against overhead for 
every hour of work. However, to be on 
the safe side, and for the ease of com- 
putation, we shall charge fifty cents an 
hour for overhead. Now let us see how 
this works out on a typical job -say the 
installation of a noise- reduction antenna 
system -assuming that the antenna kit lists 
for $6.75 -your cost $4.05 -and that it 
will take you two hours to effect the instal- 
lation. We figure as follows: 
Cost of kit $4.05 
Overhead on two hours' labor 1.00 
Labor at $1.00 per hour 2.00 

Total $7.05 
If you charge $7.05, all your expenses 

will be covered -and you will make two 
dollars on the job. Under no circum- 
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stances should you charge less than this. 
However there is no reason why your bill 
should not be in excess of this minimum 
amount. Here are four different ways in 
which you might bill your customer with 
greater but still fair profit to yourself. 
List cost of antenna $6.75 
Labor -2 hours @ $1.50 3.00 

Total $9.75 
There is nothing unreasonable about this 

bill, and customers in many service locali- 
ties would consider it fair and square. Sub- 
tracting $7.05 (the minimum charge cov- 
ering your salary and all expenses) leaves 
$2.07 as net profit to the company (your 
own one -man service business). 

Another method of charging -using a 
discount as a bait: 
Special price on antenna $6.00 
Labor -2 hours @ $1.50 3.00 

Total $9.00 
Minimum 7.05 

Net profit to company $1.95 
If it fits in with your scheme of things, 

you can charge the list price of the kit plus 
one dollar an hour for labor. This brings 
the total customer's bill to $8.75, with a 
net profit to the company of $1.70 (don't 
forget, your salary of $1.00 per hour has 
already been taken out -the $1.70 is a 
surplus). A still more attractive offer 
might be made of a special $6.00 price on 
the antenna and two dollars for labor -a 
total bill of $8.00, with a net profit to 
the company of $.95. 

Net profits should be permitted to accu- 
mulate- preferably in the savings bank at 
interest. This fund can be used later for 
expansion and emergencies. As it exceeds 
a required minimum, of say $100.00, a 
dividend can be declared in your favor. 
This will be in addition to your salary of 
$30.00 per week. 

It is obvious that the system, the funda- 
mentals of which have been indicated 
above, can be applied by individual ser- 
vicemen to fit their particular needs. If 
he is a good serviceman, and gets an aver- 
age break so far as business conditions are 
concerned, he is bound to make a profit 
by following it. 

THIS MONTH'S 
SERVICE SHOP 

Our heading picture this month shows 
what would be the answer to most ser- 
vicemen's dreams -a service shop par 
excellence, This was designed and con- 
structed by L. F. Lyon, proprietor of the 
Lyon Radio Service, Syracuse, N. Y. The 
predominant features are its elaborateness, 
neatness, plenty of room and light. Much 
of the first -grade equipment will be recog- 
nized by the reader. A Wright -DeCoster 
Multitest speaker is in the upper center. 
There is a full complement of oscilla- 
tors, including Weber, Philco and Clough - 
Brengle, as well as an oscilloscope made 
by the latter. Supreme and Jackson tube 
testers are in evidence, as is a Taco reso- 
nance indicator, a Tobe condenser checker, 
a Triplett Multi -test meter, a rebuilt 
Jewell test panel, with the usual incidental 
collection of meters. Voltages available are 
110 a.c. and d.c., 32 volts d.c. (for farm 
radios) and 6 volts d.c. All power circuits 
are guarded with pilot lights. From the 
photograph it looks like a sheet metal top 
on the bench -an excellent idea from the 
point of view of serviceability and clean- 
liness, but not so hot from some radio 
considerations. Open- bottom chassis sets 
may show better stability when being 
tested on such a surface. A minor point, 
however, and we like the bench. (Don't 
forget, we pay for all photos of Service 
Benches published -as well as all other 

(Turn to page 612) 
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JUST AS SIMPLE AS ABC 
With this device the serviceman can immediately check 
suspected parts and save considerable time in solving 

set problems. 

RADIO servicing is becoming more 
and more, as the years go by, a 

technical problem. The serviceman now 
realizes he must have the proper equip- 
ment to quickly locate defects in parts 

and components of radio equipment. 

CONDENSERS, both paper and 
electrolytic, form one of the ser- 
viceman's major problems today. 

Paper condensers of small capacity have 
a habit of becoming open- circuited, and 
if this occurs in r.f. by -pass circuits, the 
result is oscillations or loss of volume. 
Many of these open circuits, however, 
are of an intermittent nature and thus 
cause spasmodic operation which is very 
difficult to locate. The writer knows of 
numerous sets which operate satisfac- 
torily for a short period of time where- 
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This 

BRIDGE 
Analyzer 

Alves Musive 

SERVICE PROBLEMS 
By Glenn Browning 

upon the volume 
falls to practically 
zero and can only be 
brought back by 
snapping "off" and 
"on" the set or in 

some cases by turning "off" or "on" an 
electric light bulb. This type of fault is 
usually due to one of three causes: a 
defective condenser, a defective resistor, 
or a defective tube. In probably a ma- 
jority of the cases the fault is due to 
intermittent condenser trouble. Some 
service shops replace all the condensers 
in the radio set rather than ferret out 
the faulty one. 

A Complete Bridge 
Practically every serviceman will find 

it almost essential to have in his work- 
shop apparatus which will check quickly, 
completely and accurately all the com- 
ponent parts in the radio set. Typical 
of such apparatus is the Tobe Bridge 
Analyzer, shown schematically in Fig- 
ure 1, and in the photograph, which is 
designed fundamentally for checking all 
types of condenser faults as well as 
checking values of resistance and per- 
formance of resistors under actual op- 
erating conditions. This bridge analyzer 
consists essentially of a capacity bridge 
(see Figure 3) which covers a range 
from 10 mmfd. to 100 mfd. It also 
determines the power factors of paper 
and electrolytic condensers from 0 to 
50%. This determination of power fac- 
tor, as will be taken up later on, is be- 
coming more and more the criterion of 
the condition of both electrolytic and 

paper condensers. In many cases it will 
show that a capacitor which has not 
failed is nearing the end of its useful 
life. The bridge network is changed by 
the proper switch so that resistance may 
be measured from 1 ohm to 1 megohm. 
(The circuit then becomes like Figure 2.) 
All bridge measurements are made by 
means of a visual null indicator con- 
sisting of a 6G5 tube which gives a 90° 
shadow angle at balance. In order to 
obtain sufficient sensitivity for the eye 
to give an accurate power- factor bal- 
ance, one stage of high -gain amplifica- 
tion is used ahead of the 6G5. 

Unusual Defects 
Some types of condenser faults may 

not readily be detected by bridge mea- 
surements. The writer has had con- 
densers which show practically a short 
circuit at their operating voltage in the 
radio receiver, yet when they were mea- 
sured on a bridge, although the power 
factor was considerably higher than 
normal, the capacitance was practically 
normal. These cases are few. The 
above phenomenon is probably due to 
the fact that the paper dielectric of the 
condenser had a small hole from one 
foil to the other, which, at operating 
voltages, caused a spark to pass between 
the two condenser plates. However, the 
circuit in which this condenser was 
placed did not have sufficient power 
behind the voltage developed to car- 
bonize the paper a great deal and, as a 
consequence, at low voltage the con- 
denser acted in almost a normal 
manner. (Turn to page 628) 
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k,ADIO 
WORKSHOP 

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

Conducted by The Associate Editor 

A Decibel Meter 
There are many occasions where the 

experimenter, the serviceman and the 
sound engineer desires to know the db. 
level at the output of an audio amplifier. 
He may wish to know the db. level of 
some sound installation that has to be run 
at a constant volume. After inspection 
of his measuring equipment he will prob- 
ably find that while he has meters that 
may be used as output measuring devices 
none of them will be calibrated in decibels. 
Output meters used in service equipment 
are often nothing more than high - resistance 

a.c. meters, usually made by connecting 
a d.c. meter to a copper -oxide rectifier. 
These meters may be calibrated in decibels 
in a very simple manner. 

Using an 0 -10 voltmeter as an example 
. and to calibrate it in db. the following 

formula is used 
(1)Above zero level, the db. level equals 

power in. watts 
10 X log 

.006 
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(2) Below zero level, the db. level equals 
.006 

-10 X log 
power in watts 

To determine the power level divide the 
square of the voltage by the resistance 
the meter is placed across, as in Figure 1 

or in the example below. It is assumed, 
of course, that the measurements are made 
with a load connected of either a trans- 
former or a resistance of 500 ohms. 

3' 9 -=- or .018 Watts 
500 500 

If you have an audio voltage of three 
volts developed across 500 ohms the power 
level equals .018 watts. To determine the 
db. level: 

.018 -=3. 10 X log 3 = 3.7 db. 

.006 
Since .006 watts is taken as our refer- 

ence level, any power above this will give 
a positive db. level and any power less 
than this will give a reading below zero 
level. If we have an audio voltage of one 
volt developed across 500 ohms the db. 
level equals: 

.006 
-10 X log or 4.78 

.002 
as is shown by formula No. (2) as given 
above. Continuing this process we have 
the following table from which we may 
calibrate our meter. 

.25 volts minus 16.8 db. 

.5 volts minus 10.8 db 
1.0 volts minus 4.78 db 
1.5 volts .. minus 1.24 db. 
1.73 volts minus 0.00 db. 
2.0 volts plus l,2 db. 
2.5 volts plus 3.8 db. 
3.0 volts plus 4.7 db. 
3.5 volts plus 6.00 db. 
4.0 volts plus 7.2 db. 
4.5 volts plus 8.3 db. 
5.0 volts plus 9.2 db. 
6.0 volts plus 10.7 db. 
7.0 volts plus 12.1 db. 
8.0 volts plus 13.00 db. 

10.0 volts plus 15.00 db. 
This is the chart that would result when 

the meter is placed across a 500 ohm load. 
Should we wish to use the meter across 
lower loads, we may do so by recalibrating 
the meter, but unless a meter of very high 
sensitivity is used, results are unsatis- 
factory. 

NOTE: The figures above neglect the re- 
sistance load of the meter, but will be 
sufficiently accurate for all practical pur- 
poses. 

W. B. (GRAIN, 
Port Arthur, Texas. 
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A Home Made Stand For Single 
Button Mikes 

From all reports there are thousands of 
"Hams" using relatively inexpensive West- 
ern Electric single- button carbon micro- 
phones of the type shown in the illustra- 
tion. Unfortunately, however, in many 
cases where this type of "mike" is used, 
the amateur is stumped for a neat and 
convenient mounting. 

The accompanying photographs show 
the microphone mounted in a home -made 
desk -style stand of smart professional ap- 
pearance. The features that will recom- 
mend this stand to "Hams" are its sim- 
plicity of construction and low cost. 

The few parts required for the stand 
consist of a 1931 Chevrolet chrome -plated 
crank -hole cover (from a neighboring auto 
junk yard) which serves to house the mi- 
crophone; a piece of brass pipe about 8 
inches long with gasoline line compression 
fittings soldered into each end, and a metal 
base which can take any form desired from 

an ornamental ash tray or a plain circular 
disk to whatever your junk pile or hard- 
ware dealer can supply. The case is made 
fast to one end of the brass pipe, serving 
as the upright by slipping the threaded 
end of the pipe through a hole previously 
made in the case and fastening it with a 
nut on the inside of the case as shown. 
The other end of the upright is passed 
through the base and secured in the same 
manner. 

Figure 2 shows the completed stand 
and the disassembled microphone. The 
aluminum case of the microphone is fas- 
tened in the crank hole cover by means 
of two machine screws, inserted through 
two holes drilled in this cover in line with 
the two threaded holes which are originally 
and conveniently in the microphone case. 
When the "mike" case has been secured to 
the stand, the carbon button dust cover and 
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the cap are then replaced. Two coats of 
black enamel on the base and upright pro- 
vide a finished appearance. 

ROBERT WOYTISEI\ (W2HWH), 
Jackson Heights, L. I., N. Y. 

Try This on Your Next 
Construction Job 

Aluminum radio panels can be given a 
very attractive machine surface providing 
a smart -looking background for the meters 
and black dials of a radio receiving or 
transmitting set. The only special equip- 
ment required consists of a round piece of 
wood (a section of broomstick will do) 
about 3 inches long, / to 1 inch in diame- 
ter. A short, thick nail is driven into the 
center of one end ; and a piece of emery 
paper is placed over the other end with the 
rough side outward and held in position 
by a strong rubber band snapped around 
the wood. 

The aluminum panel is placed on a flat 
surface and clamped down. The nail in 
the end of the wood is inserted in the 
chuck of a hand drill or electric drill; 
then with the emery -covered end of the 
wood pressed firmly against the surface 
of the panel, it is rotated rapidly over the 
entire face of the panel, replacing the 
shiny aluminum surface with overlapping 
circles. If the rows of circles are lined up 
carefully the result is a flat panel of fine 
appearance. 

GEORGE F. MARK, 
Los Angeles, Calif. 

A Time -Saver 
A piece of 4 -inch soft pine shelving, cut 

the desired length, makes an excellent tool 
rack for the service or experimental shop. 
Bore holes for screwdrivers, spintite 
wrenches, scribers, etc., and cut slots for 
side -cutters, pliers, etc. Mount the shelf 

above and in back of the workbench, so 
that it doesn't interfere with the latter. 

This arrangement of a definite place for 
every commonly used tool saves time and 
promotes efficiency. It certainly is much 
better than the usual heap of mixed -up 
tools found on so many workbenches. 

ROBERT HERTZBERG, 
Jackson Heights, N. Y. 

New Aids 
For The Radio Constructor 

By Alex G. Heller 
There are many set builders and experi- 

menters who are progressive in adopting 
the latest tubes and circuits as quickly as 
they appear but who are surprisingly back- 
ward as far as new methods of mechanical 
construction and assembly are concerned. It 
is amusing and at the same time pitiful to 
see radiomen trying to chop out meter and 
socket holes with a cold chisel or using the 
tangs of old files as reamers and other un- 
handy construction methods. This article 
describes three new tools manufactured by 
the Insuline Corp. of America that are short 
cuts in radio assembly and what is im- 
portant, produce a workmanlike job. 

In these days of steel and alloy cabinets 
and chassis, it is no longer practicable to 
follow the old method of drilling a circle 
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FIGURE 2 

of small holes and then cutting out the 
center with a chisel. This method could be 
used with fair results with light aluminum 
but any one who has tried it with % -inch 
gauge steel, knows what a tough job it is. 

The answer to this headache is a new 
set of self- aligning punches designed espe- 
cially for making large holes in chassis, 
panels, etc., radio purposes. To make holes 
for electrolytic condensers or tube sockets, 
you merely center punch the desired hole, 
using the pointed stub of the tool, place the 
anvil section of the punch under the chassis 
and the male section on the top, and sock 
the head two or three times as illustrated 
in Figure 1. You pull out the punch and 
there is a perfectly clean, round hole with- 
out even a burr on it. 

The two sections of the punch center 
themselves automatically, and cannot pos- 
sibly shear. The only requirement for suc- 
cessful use is a solid table top. A whole 
string of socket holes is a matter of minutes, 
instead of hours. 

The punch is available in five sizes, to 
make holes of the following diameter: 3q, 

Ilse, 14 and 1'/4 inches. 
How do you fasten the sockets in place, 

now that the holes are made? With small 
machine screws and nuts? Set manufactur- 

FIGURE 1 

ers gave that method up years ago in favor 
of eyeletting. If you have the idea that a 
complicated machine is necessary you are 
mistaken. An eyeletting set that costs only 
about a dollar and consists of two parts 
will do a professional job on tube sockets, 
shield partitions, binding post strips and 
all the other small parts. One part of the 
tool is a cast iron anvil, the other a tool 
steel punch, both with specially formed 
points to close the eyelets or rivets. One 
tap of a hammer and you have a tight, 
permanent mounting. Figure 2 shows how 
it is done. 

Service men as well as set builders will 
be interested in the tricky flexible screw- 
driver illustrated in action in Figure 3. It's 
a real aid when you have to reach into a 
tight corner to get at a screw that needs 
tightening or removal. The blade is a stiff 
coiled spring, and is readily bent at an 
angle of 90 degrees. 

r!nrrr 

RADIO NEWS "Ear Aid" 
In response to many requests, we are 

showing below the schematic and picture- 
wiring diagrams with brief building infor- 
mation of the popular RADIO News 
vacuum -tube ear aid originally described 

in the January 1932 issue of RADIO NEWS. 
The numerous repeat orders on this par- 
ticular number of RADIO NEWS have long 
since exhausted the issue, due, no doubt, 
to the unusual wide interest that the con- 
structional article on this device, created. 

(Turn to page 630) 
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THE DX CORNER 
s. GORDON TAYLOR 

(For Broadcast Waves) 

The R. N. 1310 Kc. Frolic 
Keep an ear peeled on 110 kc. on the 

morning of March 13. As will be noted 
from the DX Calendar this month, there 
will be a series of 8 stations on this fre- 
quency who will dedicate their frequency 
check periods to RADIO News Observers. 
Due to the widespread geographical dis- 
tribution of these stations, it will prove an 
interesting game to try to report all of 
them. Think you can do it? 

This schedule of broadcasts was arranged 
by Observer Clancy with the cooperation 
of Observer Atkins. Both are to be con- 
gratulated on a good job well done. 

DX CALENDAR 
Below are given lists of special DX 

broadcasts which are scheduled for March 
and April. The initials following an 
item indicate the organization to which 
the program is dedicated and where a 
RADIO NEWS special has been arranged for 
by an Observer, his name is given in the 
schedule. 

Don't fail to tune in the RADIO NEWS 
specials on this list and as many others as 
possible -and above all, don't fail to report 
to each station tuned in, giving them as 
much information as you can concerning 
their signal strength, fading, quality, etc. 
Where verifications are desired it is always 
desirable to enclose return postage. 

Hours shown are Eastern Standard Time 
and are all a.m. unless otherwise indicated. 

Day Hour Ke. Call State Kw. Club 

MARCH 
3 6-6:15 1270 WASH Mich. .5 NNRC 

6:15 -6:30 1270 WOOD Mich. .5 NNRC 
4 2-3 1160 CMHJ Cuba .2 A.W.R. 
7 2-4 1420 WJBO La. .1 R. News 

Galsan 
t 2 -2:20 1420 WJBO La .1 R. News 

Golsen 
4:50.5:10 1970 KRE Calif. .1 R. News 

Atkins 
6:20.5:40 1420 KUMA Ariz- .1 R. News 

Atkins 
5:40 -6 1320 KOMB Hawaii 1 R. News 

Atkins 
It 5-5:20 1310 WTRC Ind. .25 CDX11 
13 2:30 -2:50 1310 WTJ5 Tenn. .1 R. News 

2:50 -3:101310 WROL Tenn. .1 R. News 
Clancy 

3:10. 3:301910 WCLS III. .1 R. News 
Clancy 

3:30-3:50 1910 WAHL Misa .1 R. News 
Atkins- 
Clancy 

4:20 -4:40 1310 KTSM Texas .1 R. News 
Atkins- 
Clancy 

5:00 -5:201310 KIT Wash. .1 R. News 
Clancy 

5:20 -5:401310 KGEZ Mont. .1 R. News 
Clancy 

5:40 -6:001310 KXRO Wash. .1 R. News 
Atkins - 
Clancy 

17 6 -6:15 1270 WASH Mich. ,5 NNRC 
6:15 -6:30 1270 WOOD Mich. .5 NNRC 

18 4:455:50 1160 CMHJ Cuba .2 CDXR 
20 3:00. 4:001360 KGER Calif. 1 R. News 

Atkins 
21 3-5 1300 WHAZ New York .5 ICCP 
27 3-4 1370 KFRO Texas .1 NNRC 
31 3 -4 1400 KHBC T. H. .25 NNRC 

APRIL 
1 2-3 1160 CMHJ Cuba .2 NNRC 
7 6-6:15 1270 WASH Web. .5 NNIIC 

7 6:15.6:30 1270 WOOD Mich. .5 NNRC 
10 4:305:30 1370 KVL Wash. .I NNRC 
12 2 -2:20 1420 WJBO Le. .1 R. News 

Golsen 
4:50. 6:101370 KRE Calif. .1 R. Newa 

Atkins 
5.6 1160 CMHJ Cuba .2 

15 4:45-5:50 1160 CMHJ Cuba .175 
21 6 -6:15 1270 WASH Mich. .5 NNRC 

6:15.6:30 1270 WOOD Mich. .5 NNRC 
28 3-4 1900 KHBC T.H. .25 NNRC 

PERIODIC . 
Thursdays --. 
8:45-9 p.m., 1320 ka, WORK, York, Pa, 1 kw., (NRC) 
Fridays- 
6 am., 1000 he, KFVD, Los Angeles, Calif, .25 kw., 

Midni ight,920(kOmKDKAM,)Pittaburgh, Pa. 50 kw., (Ed 
Lire) 

Saturdays - 
12 -12:05 a.m., 690 kc., CFRB, Toronto, Ont., 10 kw., 

(Ed Hall) (tips) 

RADIO NEWS FOR APRIL, 1937 

OBSERVER TOMLINSON'S 
LIBRARY OF "VERI'S" 

When his living room wall became too 
small to accommodate his verifications 
Observer Tomlinson (New York) 
adopted this means of organizing 
them. Below "Tom" is shown in his 
DX Corner with the Scott Imperial 
which he uses for Dring, its selectiv- 
ity enabling him to bring in many 

split -frequency foreigners. 

2:55 am., 710 ka, KEHE, Les Angeles, Calif., .6 kw, 
(R. News) (Atkins) (tips) 

1:15-1-30 p.m., 830 kc., WEED, Reading, Pa.. l kw. 
7:15.7:30 p.m., 1310 kc., 15 'RAW. Reading, Pa., .1 kw. 

Sundays - 
1l -6 a.m., 1210 lee.. TGW, Guatemala City. Gila.. 10 kw. 
1:30-1:45 a.m., 1380 te., KGER, Long Beach Calif., 1 kw., 

(R. News) (Atkins) (tips) 
12:45 a.m., 1470 kc., WLAC, Nashville. Tenn.. 5 kw. 

(Cappie Hadley) (tire) 
1:15 a.m., 640 kc., KFI, Los Angeles, Calif., 50 kw., (tips) 
Until 3 a.m.. 1220 kc., PRE3. Rio de Janeiro. 10 kw. 

CONSOLIDATED FOREIGN 
"BEST BETS" 

FOLLOWING is a list of the foreign 
stations being heard by Official Ob- 

servers in different sections of the U. S. 
and Canada. Wherever either an asterisk 
( *) or a number appears in a column it 
indicates that the station has been heard. 
Heavy numbers represent p.m. and light 
numbers a.m. 

This list is made up from Observers' 
reports: Column 1- Observers Grabowski, 
Connecticut; Edlin, Massachusetts. Col- 
umn 2- Observers Tomlinson, Forestieri, 
Kentzel and Lonis, New York; Horner, 
Gordon, Pennsylvania. Column 3 -Ob- 
servers Hunt, California; Clancy, Law, 
Alberta. 

(Nom: Official Observers and other 
readers are invited to send in a listing of 
foreign stations heard each month. In 
doing so it will facilitate matters if sta- 
tions are reported in the same form as the 
list below, with the frequency, call, loca- 
tion, and hour (your own local time) when 
best heard.) 

Ke. Cell Location s 2 s 

546 HAL Budapest, Hungary .. 
556 Beromunater Switzerland .. 
.565 Klaipeda Lithuania 
574 Stuttgart Germany 2 
583 Alpes -Grenoble Grenoble, France ., 
583 Riga Latvia 
592 Vienna . Austria 2 
610 IIFI Florence, Italy 2 
620 Brussels Belgium 2 
638 OKP Prague, Czechoslovakia 1 

648 Lyons France 2 
650 1YA Auckland, New Zealand .. 
658 Cologne Germany 2 
668 North Regional Mooraide Edge, England 6 
670 LS4 Buenos Aires, Argentina.. 
680 HJN Bogota, Colombia 
695 Paris France 2 
704 SBA Stockholm, Sweden 2 
713 Rome Italy 2 
740 Munich Germany 2 
749 Marseilles France 2 
750 KGU Honolulu, Hawaii 3 
758 Katowice Poland 
767 Scottish Reg. Westerglen, Scotland 8 
770 JOHK Sendai, Japan 
776 Toulouse France 2 
785 Leipzig Germany 
790 4YA Dunedin, New Zealand 5 
795 EAJI Barcelona, Spain 3 
795 Lwow Poland 
804 West Regional Cardiff, England 6 
814 11MI Milan, Italy 2 
823 Bucharest Rumania 
830 LR5 Buenos Aires, Argentina .. 
841 Berlin Germany 2 
850 Bodo Norway ,. 
859 Radio- 

Strasbourg Strasbour6, France 2 
870 Lon London Aires, Argentina .. 
877 London Reg. Austria England 
886 Lim Austria ,. 
895 Ketchek, Finland .. 
900 HGBU Germ anyn, Alaska .. 
904 Hamburg Germany 
913 Radio-Toulouse Toulouse, France 8 
920 HHK 

Brno Czechoslovakia 
Haiti 

922 Bmo Cvsch,slovakia 2 
932 Brussels Belgium 2 
950 LIt3 Buenos Aires, Argentina .. 
950 Breslau Germany 2 
959 Poste- Parieiea Paris, France 3 

1 .. 
12 .. 

1 .. 
1 .. 
2 .. 
1 .. 

1 .. 
2 .. 

I .. 
2 . 

1Ì :: 
a .. 
2 
2 
2 
1 

2 
2 

6 

2 
12 

6 
t 

2 
t 
3 

3 
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960 PRF3 
977 North Ireland 

Regional 
986 LIGE 
986 Torun 

Sao Paulo. Brazil 

Belfast, Ireland 
Genoa. Italy 
Poland 

2 

2 5 

.. 2 
.. I 

990 LR4 Buenos Aires, Argentina .. 4 
995 PFBI Hilversum, Holland .. 3 

1005 11J3ABH Bogota, Colombia 6 

1013 Midland Reg. Daventry, England 8 . 

1031 Konigsberg Germany 2 
1040 Rennes France 2 2 

1050 Scottish Reg. Falkirk, Scotland 6 . 

1059 I1BA Bari, Italy 2 2 
1065 HJ4ABN Armenia, Colombia .. 6 
1068 Paris France 2 
1070 LR1 Buenos Aires, Argentina 2 I 11 

1077 Bordcaux- 
Leieyetto Bordeaux, France 2 2 

1095 EAJ7 Madrid, Spain .. 6 
1104 Madona Latvia .. 1 

1113 OKK Morayska, 
Czechoslovakia .. 1 

1113 Radio- 
Normandie Fecamp, France 3 2 

1120 YVIRF Maracaibo, Venezuela 6 
1140 IITO Turin, Italy 2 2 
1150 LR8 Buenos Aires, Argentina .. . 4 
1158 Keeice Czechoslovakia .. 1 

1160 4MK Mackay, Australia 
1176 Copenhagen Denmark 2 1 

1185 Nice -Cote 
d'Azur 

1190 LS2 
1195 Frankfurt 

Nice, France 
Buenos Aires, Argentina 
Germany 

2 
8 6 . . 

2 .. 
1210 TGW Guatemala City, Guat. . 6 .. 
1213 Lille France 2 

1230 
LLSB80 Bologna, Italy 

Buenos Aires, Argentina 
2 

.. t .. 
1231 Gleiwits Germany .. 

1258 Kuldige Latvia .. 
1267 Nurnberg Germany .. 
1278 Cote d'Azur Juan- les -Pins .. 
1285 Dresden Germany 
1290 WNEL San Juan, Puerto Rico 5 
1294 Klagenfurt Austria 
1320 KGMB Honolulu, Hawaii 4 2 
1330 Bremen Germany .. I .. 
1398 Salabu:g Austria .. I .. 
1380 CBI38 Santiago, Chile .. 8 .. 
1380 4BH Brisbane, Australia .. 
1393 Radio-Lyon Lyons, France 
1400 KHBC 
1911 Halmstad 

Hilo, Hawaii 
Sweden 

.. 

.. 1 .. 
1929 Kaiserslautern Germany .. I .. 
1450 TI4NRH Heredia, Costa Rica 8 .. 

1465 ON4EB Antwerp. Belgium 

A DX Record? 
In spite of the duties involved in the 

part he is playing in the reorganization of 
the Canadian DX Relay, and editing the 
bulletin of this organization, Charles Hes- 
terman of Saskatoon, Sask., found time to 
write an extremely interesting letter to the 

CDXR GRAND PRIZE -1936 
This beautiful plaque was awarded to 
Observer Ker (Vancouver, B. C.) as 

winner of the first prize in the Cana- 
dian DX Relay's 1935 -6 DX Contest. 
These prize plagues, one of which 
was also won by Observer Tomlinson, 
were donated to the club by Observer 
Randolph Hunt of Encinitas, Califor- 
nia, an ardent DX'er himself, who is 
doing his mighty "bit" toward foster- 
ing clean, healthy competition among 

DX'ers. 

595 

I1FI, FLORENCE, ITALY 
With its towers rearing high over 
the peaceful Italian countryside, 11F1 
employs 20 kw. to carry its message on 

610 kc. to the listening world. 

Editor. Unfortunately space does not permit 
quoting all of its interesting contents. One 
of its high lights however, is found in his 
statement that "DX is not so 'hot' here 
this season -possibly a little worse than 
last season and that surely was bad 
enough." His next comment is that so far 
this season he has only verified 1YA, 2YA, 
3YA, 4YA, 2BL, 2NR and 4AK and has 
reports out to 2GZ, 2NC, 3AR, 3GI, 4BK, 
5CL, 6WF, 7ZL, JOCK -1, PRF -3 and 
LRI. At this point in his letter the Editor 
began to wonder just what DX'er Hester - 
man could accomplish in a good season. 
Further along the answer was found which 
is partially quoted as follows: 

"I am naturally quite proud of my total 
list of verified Foreign BCB stations, and 
every verification is a real one. I always 
try to shove it down people's throats willy- 
nilly, hi! And following that custom, will 
try it on innocent you! Well anyway, here 
is the list in full, every one verified beyond 
question, and many of them verified from 
two to twelve times, even some of the very 
small ones like 4AY (using 30 watts at the 
time) for instance, which was verified 
twice in three months! The ones in heavy 
print are the ones that state that I was 
the first one to send a correct report from 
either Canada or the entire American 
continent. 

Australia 
2AY, 2BL, 2CH, 2CO, 2FC, 2GB, 2HD, 

2KO, 2MO, 2NC, 2NR, 2SM 2UE, 2UW, 
2WL, RAW, 3AR. 8DB BGL, 3HA, 3GI, BKZ, 
3L0, 8MA, STR, 3UZ, 4AK, 4AY, 4BC, 
4MK, 4TO, 6WF, 4BK, 4BH, 4QG, 5CL, 7NT, 
4BU, 4RK, 5CK, ?UV, 4GR, 4R0, SDN, 7ZL. 

New Zealand 
1YA, 2YA, 3YA, 4YA, 2YB, 2ZP. 

Japan 
OAK. ?, OAK -2, OBK-1, JOCK -1, 

JJJJ CK -2 JJO K -2, JOF JOCK JJJOHK, 

lOQI, JOORE,JJOSK, JOUK, YOXK, JOOAAG, 
JJOHBG, J1OCG, JODG, JOFG, J AK. 

Miscellaneous 
CP4. CPX, CX26, CE83, TGW, HHK, LR1, 

LR5, LS2. 
Europeans 

Bukarest, Budapest, Brno, Cologne, Fecamp, 
Konigsberg, Leipzig, Morayska- Ostrava, .Monte 
Ceneri, Madrid. IMI, Praha, PP, FPTT, Riga, 
Stuttgart, Stockholm, Vienna. 

"That's the works, hi! 45 Australians - 
26 Japs -18 Europeans and 9 miscellane- 
ous, a grand total of 98 BCB Foreigners. 
I have long wondered if my list of 45 
Australian verifications is anything of a 
record for the American continent, I have 
made all sorts of inquiries but cannot get 
any dope on the subject, have you any- 
thing in that direction?" 

This is a pertinent and interesting ques- 
tion which Hesterman brings up. Can 
anyone in the United States or Canada 
show a better verified record than this? 

DX Club Honor Roll 
The International 600 -12,500 Mile DX 

Club submits the list below of members 
who have qualified for the various honor 
degrees awarded by this club. Club mem- 
bership is open to short -wave listeners, 
broadcast band DX'ers and amateurs. The 
requirements for short -wave membership 
are verifications from five stations over 
6000 miles distant ; for broadcast band 
membership, five verifications from stations 
over 3500 miles distant. Amateurs must 
present at least ten verifications from sta- 
tions over 6000 miles distant. The Honor 
Roll is as follows: 
World Supreme Radio DX Expert (80 verifi- 

cations). 
Edward G. Schmeichel (S. W.), Illinois. 
Robert Rossi (S. W.), Pennsylvania. 

Doctor of Degrees (40 verifications). 
Irving Cohen (S. W.) New York 
Captain Horace L. Hall (S. \V.), New York. 
Mrs. E. Salt (B. B.) New Zealand. 
Eric Butcher (S. W.S, Louisiana. 
Loris C. G. Knápp (B. B.), New Zealand. 
H. T. Johns (S. W.), New Zealand. 
G. W. Gowen (B. B.), New Zealand. 
H. L. Moles (B. B.), New Zealand. 

Professional DX Ace (80 verifications). 
Dorothy L. Hall (S. W.) New York. 
L. R. Giddings (B. B.), Hawaii. 
Victor Kozma (S. W.), New York. 
Irving Goodeve (S. W.), Michigan. 
Robert Bottum (B. B.), Pennsylvania. 
Fred B. Heller, Jr., (S. W.), Pennsylvania. 
Thomas F. Tynan (S. W.), New York. 
'Warren S. Taylor (Am.), Pennsylvania. 

Official DX Ace (10 verifications). 
George Zehner (S. W.), Pennsylvania. 
John F. Deegan (S. W.), Pennsylvania. 
Roy E. DeMent (S. W.) Texas. 
Thaddeus Grabek (S. W.), New York. 
T. Herbert Hyde S. W.)) Connecticut. 
K. G. Schram (S. W.), Wisconsin. 

Notes From Readers 
Observer Watson (Christchurch, N. Z.) 

writes that the new 2YA, 60 kw. transmitter at 
\Yellin ton is now on the air on a regular sched- 
ule. Also that : `This giant transmitter (the 
largest in the Southern Hemisphere) was made 
in Australia, and there is now talk of Australia 
securing a similar transmitter, as they are en- 
vious of ours. In fact, the engineers in Sydney 
were loathe to part with their new "toy" I 

Observer Forestieri (New York City): "Bel. 
fast, Ireland, testing on Thursday on 977 kc. 
have been coming in R3 -7. LR1, 1070 kc. dur 
ing their Tuesday, Thursday and Saturday morn- 
ing tests have many times been heard RO +." 

Observer Kennel (Averill Park, New York): 
According to announcements from the station 
all reports to \WSIFO, Decatur, Alabama, cov- 
ering the FCC test periods, should be sent to 
the Newark News Radio Club. Reports sent to 
the station will not be answered." 

Observer Lonis (Hannibal, New York) has 
heard 59 stations in 16 countries, all on the 
broadcast band. These include 11 in Australia, 
R in New Zealand, 10 in South America and 1 
in Hawaii. 

Observer Horner (Elizabethtown, Pa.): 
"Since XELO moved to 580 from 1110 kc. 
Radio -Normandie has been coming in like a 
local on 1113 kc." 

Observer Hunt (Encinitas, Calif.) "Recent 
verification card from 

Nippon 
at Kumamoto re- 

Iquests 
that the name Nippon be used mnatead of 

apan. I now have 52 verifications from 29 of 
the JO's. Two new stations at Heija, Chosen. are 
JBBK -2 with 500 watts on 820 kc. and JBBK1 
using the same power on 1090 kc. JONK, Na- 
gano has moved from 950 to 1040 kc. New sta- 
tions in Nippon are JOLG, 5500 watts, 890 kc., 
Tottor,; JOOG, 500 watts, 950 kc., Obihiro; 
JOJG, 500 watts, 1080 kc., Yamagata." 

Observer Clancy (Alberta, Canada): "The 
Canadian government is negotiating with the 
Republic of Mexico in an effort to clear up the 

(Turn to page 638) 
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NBC'S NEW WASHINGTON, D. C., HEADQUARTERS 
This is an architect's sketch of the new entertainment 
and studio building for stations HIRC and WMAL. The 

building houses a complete theatre. 

COLUMBIA'S REMODELED "MANHATTAN" 
THEATRE IN NEW YORK 

CBS adds to its growing list of auditorium studios. 
.4 smaller studio was dropped. 

ACW and Orrore.,,,sr;c 

NETWORK STUDIOS 
BOTH CBS and NBC have announced 

plans for elaborate new studios in 
American key cities as origin points 

for network programs. The most impor- 
tant of these newly announced structures is 
the New York building -a sort of second 
"Radio City" -that will serve as chief 
American CBS studios. A second CBS 
building is being erected in Hollywood, a 
growing national radio center. Washington 
is the newest city to be given a new suite 
of NBC studios. 

It is expected that the new CBS New 
York building, at Park Avenue and Fifty - 
ninth Street, will not be ready for occu- 
pancy until 1938 or 1939. The elaborate 
Hollywood structure, however, on Sunset 
Boulevard, between Gower and El Centro 
streets, will be ready in the Fall of 1937. 

By Samuel Kaufman 

According to Donald W. Thornburgh, 
CBS vice -president in charge of Pacific 
Coast operations, plans are also under way 
to extend San Francisco network facilities. 

The new Hollywood CBS studio venture 
followed the chain's purchase of Station 
KNX. William Lescaze is the architect in 
charge of designing the new building, while 
Earle Heitschmidt will supervise actual 
construction. In accordance with the Hol- 
lywood scheme of things, deep, landscaped 
lawns and courts will add perspective and 
comeliness to the studio structure. 

Both the New York and Hollywood stu- 
dios will incorporate some television de- 
signs, although no details were available 
as to just what they would be. 

NBC's decision to add a new Washing- 
ton studio set -up to its facilities was in- 

tended as a move to give the Capital City 
a radio show place similar -although on a 
much smaller scale -to the chain's Radio 
City headquarters in New York. The new 
studios will house the personnel and facili- 
ties of Stations WRC and WMAL and 
will occupy the entire second floor of a 
theatre building being erected at the time 
of this writing on Fourteenth Street. It 
will be opened in May or June of 1937. 

Facilities for the accommodation of large 
audiences will be incorporated in all the 
new studio structures. 

In recent months, CBS also acquired a 
new large playhouse, the former Manhat- 
tan Theatre, in New York, to add to its 
list of auditorium studios. One of the 
smaller CBS theatres was dropped at the 
time of the new acquisition. 

QA'ntenna Coupler 

KILLS 
NOISE 

By Robert Ames 

ANOTHER step forward in the radio 
engineer's constant fight against ra- 
dio noise, especially as pertaining to 

short -wave reception, has been made in 
the development, by the Scott Research 
Laboratory, of a new antenna -coupling 
system for Scott all -wave sets. In an 
actual demonstration, made recently for 
the staff of RADIO News, the new device 
actually cut out all interfering noises, al- 

lowing short-wave reception to come 
through one hundred percent without a 
single disturbing sound and in a location 
where short-wave reception heretofore had 
been considered impossible. 

The new device, which is shown in an 
accompanying illustration, uses an antenna- 
coupling system in which electrostatic 
coupling is entirely eliminated between the 

(Turn to page 628) 
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AMERICAN STATION LIST 
NORTH AMERICA and the WEST INDIES 

(Exclusive of the United States) 

Compiled by John M. Borst 

NORTH 
AMERICA 

CANADA 

Can Location 
XEOK Tijuana. B. C. 

at present using 
Mexico, D. F. 

XÉXC Aguascalientes, Ags. 
(temp. suspended) 

XEBG Tijuana, B. C. 
XERA Villa Acuna, Coah . 

Ire. 
760 

780 

810 
820 
840 

kw. 
2.5 
0.2 
1.0 

0.35 
1.0 

250.0 
Call Location kc. kw. at present using 180.0 

CJRM Winnipeg, Man. 540 1.0 XEFE Nuevo Laredo. Tams. 850 0.25 
CFNB Fredericton, N. B. 550 0.5-1.0 at present Using 0.02 
CFPR Prince Rupert, B. C. 580 0.05 XEMO Tijuana, B. C. 860 5.0 
CHRC Quebec, Que. 580 0.1 XENC Mexico, D. F. 860 0.05 
CKCL Toronto, Ont. 580 0.1 XEFB Monterrey, N. L. 870 0.2 
CKUA Edmonton, Alta. 580 0.5 XEW Mexico, D. F. 890 50.0 
C7FCF Montreal, Que. 600 0.4 XENT Nuevo Laredo, Tams. 910 150.0 

Sea Island, B. C. 600 0.5 at present using 50.0 
CRCW Windsor, Ont. 600 0.5-1.0 Mexicali, B. C. 920 0.2 
CFCO Chatham, Ont. 630 0.1 XEBH Hermosillo, Son . 930 0.5 
CFCY Charlottetown, P. E. I. 630 1.0 XEFO Mexico, D. F. 940 5.0 
CJRC Winnipeg, Man. 630 1.0-0.5 XEAW Reynosa, Tams. 960 50.0 
CKOV Kelowna, B. C. 630 0.1 XEAF Nogales, Son. 990 0 75 

Toronto, Ont. CFR]]B 
Calgary, Alta. 

690 
690 

10.0 
0 1 

XEK Mexico, D. F, 
Tampico, Tams. 

990 
990 

0.1 
0.25 

CFPI. London. Ont. 730 0.1 at present using 0.1 
CJCA Edmonton, Alta. 730 1.0 XEBI Aguascalientes, Ass. 1000 0.025 
CKAC Montreal, Que. 730 5.0 XEBK Neuvo Laredo, Tams. 1000 0.1 
CKPR Fort William, Ont. 730 0.1 XEU Veracruz, Ver. 1010 0.25 
CHWK Chilliwack, B. C. 780 0 1 XEJ Ciudad Juarez, Chih. 1020 1.0 
CKQSCO Sudbury, Ont. 780 1.0 XEB Mexico, D. F. 1030 10.0 
CF Saskatoon, Sask. 840 1.0 XEA Guadalajara, Jal. 1060 0.125 
CRCT Toronto, Ont. 840 5.0 XEMG Mexico, D. F. 1060 0.1 
CFJC Kamloops, B. C. 880 0.1 Ciudad Guzman, Jal. 1080 0.02 
CRCO Ottawa, Ont. 880 1.0 XÉÁQ Tijuana, B. C. 

Trail, B. C. 910 1 0 (temp, suspended) 1090 1.0 
CKY Winnipeg, Man. 910 15.0 XEL Mexico, D. F. 1100 0.25 
CRCM Montreal, Que. 910 5.0 XELO Piedras Negras, Coah. 1110 50.0 
CFAC Calgary. Alta. 930 0.1 at present using 10.0 
CFCH North Bay, Ont. 930 0 1 XEJP Mexico, D. F. 1130 0.1 
CFLC Prescott, Ont. 930 0.1 XEC Tijuana, B. C. 1150 0.1 
CHNS Halifax, N. S. 930 1.0 XEDW Minatitlan, Ver. 1150 0.02 
CKPC Brantford, Ont. 930 0.1 XEAS Saltillo, Coah. 1160 0.05 

Lethbridge, Alta. 950 0 1 XEBJ Merida, Yuc. 1160 0.02 
CRC3 Chicoutimi, Que. 950 0.1 XEBZ Mexico, D. F. 1160 0.1 
CFRN Edmonton, Alta. 960 0.1 XED Guadalajara, Jal. 1160 2.5 
CHNC New Carlisle, Que. 960 1.0 at present using 0.5 
CHML Hamilton, Ont. 1010 0.1 XEP Ciudad Juarez. Chih. 1160 0.5 
CKCD Vancouver, B. C. 1010 0 1 Hidalgo del Parral, Chih. 1210 0.25 
CKCK Regina, Sask. 1010 0.5 XÉÉT Durango, Durango 1210 0.05 
CKCO Ottawa. Ont. 1010 0.1 XEFV Ciudad Juarez, Chih. 1210 0.1 
CKIC Wolfville, N. S. 1010 0.05 XETH Puebla, Pue. 1210 0.1 
CKWX Vancouver, B. C. 1010 0.1 XEBL Mazatlan, Sin. 1220 0.05 
CFCN Calgary. Alta. 1030 10.0 XEDA Gral. Anaya, D. F 1220 0.2 
CKLW Windsor. Ont. 1030 5.0 XETF Veracruz, Ver. 1220 0.012 
CRCK Quebec, Que. 1050 XEFJ Monterrey, N. L. 1230 0.1 
CRCU Lulu Island, B. C. 1100 1.0 XEAC Tijuana, B. C. 1240 0.25 
CHLP Montreal, Que. 1120 0.1 XEAY Mexico, D. F. 1240 0.25 
CHSJ Saint John, N. B. 1120 0.5 -1.0 at present using 0.1 
CKOC Hamilton. Ont. 1120 0.5 -1.0 XEKL Leon, Gto. 1240 0.5 

Brandon, Man. 1120 0.1 XELA Saltillo, Coah. (temp. 
CHAB Moose Jaw, Sask. 1200 0.1 suspended) 1240 0.05 
CKNX Wingham, Ont. 1200 0.05 XEXH San Luis Potosi, S. L. P. 1250 0.25 
CKTB St. Catharines, Ont. 1200 XEXB Jalapa, Ver.. 1270 0.25 
CJCS Stratford, Ont. 1210 0.05 XEMX Mexico, D. F 1280 0.1 
CJCU Alklavik, N. W. T. 1210 0.05 XEAG Cordoba, Ver. 1310 0.01 
CKBI Prince Albert, Sask. 1210 0.1 XECW Mexico, D. F. (temp. 
CKCH Hull. Que. 1210 0.1 suspended) 1310 0.01 
CKMC Cobalt. Ont. 1210 0.05 XEFW Tampico. Tams. 1310 0.25 
CJCB Sydney, N. S. 1240 1.0 1 T Torreon, Coah. 1310 0.125 
CHCK Charlottetown, P. E. I. 1310 0.05 XEX Monterrey, N. L. 1310 0.125 
CJ KL Kirkland Lake, Ont. 1310 1.0 XEXD Jalapa, Ver. 1340 0.35 
CJLS Yarmouth. N. S. 1310 0.1 XECZ San Luis Potosi, S. L. P. 1370 0.1 
CKCV Quebec, Que. 1310 0.1 Morelia, Mich. 1370 0.125 
CKCW Moncton, N. B. 1370 0.1 XÉLZ Mexico, D. F. 1370 0.1 
CJGX Winnipeg, Man. 1390 0.1 XEFI Chihuahua, Chih. 1440 0.25 
CKFC Vancouver, B. C. 1410 0.05 XEF Ciudad Juarez, Chih. 1450 0.1 
CKMO Vancouver B. C. 1410 01 XEFA Tacuba. D. F. (temp. 
CKGB Timmins, Ont. 1420 0.1 suspended) .... 0.5 
CFCT Victoria, B. C. 1450 0.05 
CHGS Summerside. P. E. I. 
CJIC Sault Ste. Marie, Ont. 

1450 
1500 

0.05 
0.1 MIQUELON 

CFRC Kingston. Ont. 1510 0.1 Location kc. kw. 
CKCR Waterloo, Ont. 1510 0.1 FQ .\ St. Pierre 609 2.5 

Note: Where two powers are given, the larger one 
is used during daylight. the smaller one at night. 

NEWFOUNDLAND 
MEXICO Call Location kc. kw. 

Call Location 
XEFC Merida, Yuc. 
XEAO Mexicali, B. C. 
XEPN Piedras Negras. Coah. 

at present using 
XEXM Mexico, D. F. 

ke. 
550 
560 
580 

610 

kw. 
0.1 
0.25 

100.0 
50.0 
0.5 

VOWR St. John's 
VOGY St. John's 
VOAS St. John's 
VOCM St. John's 
VOAC St. John's 
VONF St. John's 

700 
840 
900 

1006 
1100 
1195 

0.5 
0.1 
0.1 
0.05 
0.025 
0.5 

XEYO Mexico, D. F. 610 0.5 
XEZ Merida, Yuc. 
XEBX Saltillo, Coah. 
XEAL Mexico, D. F. (temp. 

630 
640 

0.5 
0.25 WEST INDIES 

suspended) 
XET Monterrey, N. L. 

660 
690 

1.0 
0.5 CU BA 

XEH Monterrey, N. L. 720 0.25 Call Location kc. kw. 
at present using 0.1 CMCX Havana 570 0.15 

XEBC Agua Caliente. B. C. CMW Havana 600 1.4 
(temp. suspended) 730 5.0 Havana 640 0.15 

XEAM Matamoros, Tams. 750 0.025 CMCG Havana 680 0.15 

Call Location kc. kw. 
CMK Havana 730 3.0 
CMCW Havana 750 0.15 
CMHX Cienfuegos 760 0.2 
CMBS Havana 770 0.15 
CMJK Camaguey 780 0.15 
CMGH Matanzas 790 o.25 
CMCF Havana 810 0.25 
CMHW Cienfuegos 820 0.1 
CMJX Camaguey 830 0.15 
CM Havana 850 0.15 

M Havana 880 0.5 
CM7C Havana 920 1.0 
CMCD Havana 950 0.25 
CMBY Havana 970 0.25 
CMBZ Havana 1000 0.15 
CMJA Camaguey 1010 0.05 
CMCY Havana 1030 1.0 
CMKD Santiago de Cuba 1050 0.2S 
CM BX Havana 1070 0.15 
CMHA S. la Grande 1070 0.05 
CMCJ Havana 1110 0.5 
CMGF Matanzas 1120 0.15 
CMKM Manzanillo 1120 0.05 
CMJI C. de Avila 1130 0.05 
CM BG Havana 1140 0.225 
CMJF Camaguey 1150 0.2 
CMHJ Cienfuegos 1160 0.1 
CMBD Havana 1170 0.15 
CMJO C. de Avila 1180 0.05 
CMKX Santiago de Cuba 1190 0.75 
CM CO Havana 1200 0.15 
CMHI Santa Clara 1210 0.15 
CMJE Camaguey 1220 0.05 
CMCB Havana 1230 0.15 
CMHB Sancti Spiritus 1240 0.05 
CMKC Santiago de Cuba 1250 0.15 
CMHD Caibarien 1270 0.25 
CMCU Havana 1280 0.15 
CMOX Havana 1320 0.2 
CMHK Cruces 1330 0.25 

P. del Rio 1340 0.1 
CnM4JIB Camaguey 1340 0.075 
CMCA Havana 1350 0.25 
CMKW Santiago de Cuba 1350 0.2 
CMJH C. de Avila 1360 0.05 
CMGE Cardenas 1370 0.15 
CMCR Havana 1380 0.15 
CMJC Camaguey 1390 0.15 
CMGC Matanzas 1900 0.1 
CMKR Santiago de Cuba 1400 0.25 
CMCQ Havana 1410 0.25 
CMJP Moron 1430 0.075 
CMOA Havana 1490 0.25 
CMHM Cienfuegos 1450 0.15 
CMKF Holguin 1460 0.25 
CMOK Havana 1470 0.15 
CMCN Marianao 1500 0.25 

DOMINICAN REPUBLIC 
Location kc. kw. 

HÌ XI Trujillo 800 1.0 
HIG Trujillo 900 0.05 

1 San Pedro de Macoria 930 0.04 
HI4D Trujillo 1010 0.025 
HIT Trujillo 1050 0.1 
NIL Trujillo 1111 0.02 

Trujillo 1150 0.02 
HIJM Trmillo 1190 0.01 
HIN Trujillo 1220 0.04 
1115E Trujillo 1220 0.02 
HI7P Trujillo 1300 0.025 
HIZ Trujillo 1370 0.1 
HIH San Pedro de Macorís 1391 0.075 
HI6Y Trujillo 1400 0.025 
HI IA Santiago de los Caballeros 1410 0.05 
HI5N Santiago de los Caballeros 1440 0.1 
HI8Q Trujillo 1475 0.025 

HAITI 
Call Location kc. kw. 

HHK Port -au -Prince 920 1.0 
HHV Port -au- Prince 1120 0.2 

Contest Winner Announced 
More than ten thousand entries were 

received from this country and abroad, in 
a contest to select a name for the United 
Transformer Corporation's new transmitter 
kits (Variactor Carrier Control System). 
The winner, Mr. W. S. Cobb, whose call 
letters are W6KOB, of Santa Maria, Cali- 
fornia, submitted the chosen name, "UNI- 
TYPE". Our editor L. M. Cockaday and 
Frank Jones were the judges. 
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HERE IS THE COMPLETED RIG 
This is the ship -shape job you will want to put out a 
5 -meter signal on phone and i.c.w. that will make your 

radio neighbors "sit up and take notice." 

CONSTRUCTION of a 5 -meter 
transmitter that meets all of the 
present -day requirements of this 

band was begun in one of the labora- 
tories of RADIO NEWS more than six 
months ago. Since then three entirely 
different layouts and designs have been 
constructed and a countless number of 
variations tried before a unit was built 
that meets all of the requirements of 
simplicity, stability and efficiency, and, 
at the same time, can be duplicated by 
the average amateur without having to 
go through the "headaches" that are 
necessary to eliminate all of the "bugs" 

RADIO NEWS FOR APRIL, 1937 

yive-eMeter e/Imateurs 

GG URS 
two- hube 

Amateurs on the ultra -high 
of hard luck with 6L6 tubes in 
hand, they know how well these 
conditions. Here is a transmitter 
worked out so that you can build 
than you expect in the way of an 

By E. M. Walker encountered in ul- 
tra -high- frequency 
equipment. 

The "Sure Fire" transmitter that 
finally emerged was designed to provide: 
1, stability of operation; 2, efficiency at 
moderate cost; 3, good quality, and 4, 
compactness. After considerable experi- 
mentation it was decided to build the 
unit around the 6L6 tube in an electron - 
coupled oscillator power -amplifier ar- 
rangement. This tube was selected be- 
cause of its high output with compara- 
tively low voltages and the ease with 
which it may be excited at high fre- 
quencies. Also, because, as an oscil- 
lator, it proved under test to be far 
more stable than other types of tubes 
that might have been used. 

Before discussing the actual construc- 
tion of the set it might be pointed out 
that stability of operation is a major 
feature of the transmitter. It will be 
noted that the radio -frequency portion 
of the unit consists only of a single 
6L6 electron -coupled oscillator and an- 
other 6L6 as a modulated amplifier. It 
naturally might be supposed that by 

CONSTRUCTIONAL DETAILS 
The two photographs at the left show 
the to and bottom views of the r.f. 
unit. The three diagrams below give 
the circuits for the power packs, the 

r.f. unit and the modulator. 

modulating the stage immediately fol- 
lowing the oscillator there would be 
some frequency modulation, particularly 
in as much as a common power supply 
is used for the oscillator and amplifier. 
However, in actual operation, frequency 
modulation is negligible in this trans- 
mitter, providing not more than 30 
watts input is used on the amplifier 
with, of course, not more than 100 per- 
cent modulation. 

The signal has been received on a 
standard all -wave superheterodyne re- 
ceiver using highly selective intermediate 
stages and the report was "comparable 
to crystal control." The transmitter 
represents the ideal for the amateur who 
cannot afford crystal control on 5 

meters. It provides a means of getting 
away from the modulated oscillator type 
of transmitter commonly used on these 
bands. Undoubtedly when more sta- 
tions are equipped with stable appara- 
tus of this type it will be possible to 
use more selective receivers on this 
band. At the same time the possibili- 
ties for greater distance contacts will 
be increased. 

Compact Construction 
The transmitter itself is extremely 

compact. The radio -frequency portion 
of the unit is mounted in a standard 
cabinet 14 by 7 by 8 inches. The modu- 
lator and speech amplifier are mounted 
in a cabinet of the same size. The two, 
set one above the other, give the ap- 

6 TURNS 

TO 
MODULATION 
TRANSFORMER 
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QA-re Waiting Yo rTh is 

FIRE" 
z)lf. 0. P. QX. 
frequencies have heard many tales 
M.O.P.A. circuits, but, on the other 
tubes perform under proper working 
in which all the "bugs" have been 
it with assurance. It will do more 
ideal 5 -meter phone transmitter 

(Radio W2MW) 

pearance of a rack- and -panel job. This 
provides a convenient layout and at the 
same time excellent shielding between 
the r.f. unit and the modulator -an es- 
sential precaution when using 6L6 type 
tubes at high frequencies. Without this 
adequate shielding it is almost impos- 
sible to eliminate feed -back between the 
modulator and r.f. amplifier. 

Parts for the oscillator- amplifier are 
laid out to follow the schematic dia- 
gram practically as it is drawn. All 
components are mounted on a metal 
chassis 7 by 12 by 3 inches, designed to 
fit inside the cabinet. There are three 
tuning controls: the oscillator grid, the 
oscillator plate and the amplifier plate. 
At the left of the chassis is the oscil- 
lator tube and its associated apparatus. 
In the center is the oscillator plate - 
tuning coil and its condenser, and (at 
the right) the amplifier tuning control. 
All coils are mounted directly on the 
condensers which tune them with the 
exception of the grid coil of the ampli- 

COMPACT MODULATOR 
The chassis views for the amplifier - 
modulator, shown below, indicate its 

simple construction. 
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THE AUTHOR "CHECKS" OPERATION 
The designer of this rig has worked with it through a 
number of models for over a six months' period before 
he was satisfied that everything was strictly "according 

to Hoyle." 

fier. This is mounted 
on two porcelain 
bushings which provide leads through 
the chassis. The condensers themsélves 
are mounted on 1- by 3 -inch Victron 
strips. 

Most of the wiring is concealed below 
the chassis. The only components, 
above, are the tuning controls and, of 
course, the tubes. Rubber grommets 
are used to pass the wires through the 
chassis. The tube sockets, by -pass con- 
denser, resistors and radio- frequency 
choke coils are mounted underneath. 

A high- capacity condenser in the os- 
cillator - grid circuit provides better 
stability than a smaller one. One of 
100 micromicrofarads capacity is used. 
A 25- micromicrofarad condenser is used 

in the oscillator plate circuit and a split - 
stator condenser having 35 mmfds. per 
section is used in the amplifier plate 
circuit. The split- stator condenser was 
used because neutralization was neces- 
sary and this method permanently 
neutralizes the amplifier regardless of 
frequency. 

The one thing that is important in 
laying out the transmitter is the place- 
ment of the parts to facilitate short 
leads. The by -pass condensers should 
be mounted directly on the sockets and 
the radio- frequency choke coils as near 
as possible to the point where the r.f 
is to be choked off. Also, it is de- 
sirable to keep the (Turn to page 622) 

The 

806 
Tube 

By J. Van Lienden 
ANEW triode transmitting tube, desig- 

nated type 806, has been announced 
by R. C. A. The tube can be used 

as a Class B audio- or radio- frequency 
amplifier, as oscillator or Class C radio - 
frequency amplifier; it will work at radio 
frequencies as high as 30 megacycles. 

The tube construction is such as to 
minimize interelectrode capacitances and 
provide high insulation. The plate comes 
out at the top of the tube and the grid 
passes through a seal near the base. The 
base fits the Jumbo 4 -prong socket, but 
the filament prongs are the only ones used, 
the other two prongs have no connection. 

The tube should be installed vertically 
with the base down and should be pro- 

tected from vibrations. The bulb gets very 
hot during operation; forced air -cooling is 
needed under certain conditions. An elec- 
tric fan directed at the middle and upper 
section of the tube is satisfactory. The 
tube should not be allowed to touch any 
metal objects and should not be exposed 
to drops or sprays of liquid. 

(Turn to page 624). 
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WELL KNOWN ON S and 10 
This is the amateur station of Melvin 
Lewis, W2HEJ of Jersey City heard 
regularly DXing on the 5 and 10- 

meter bands. 

PUSH 
to 

TALK 
LAST month we discussed at some 

length a proposal for reducing side 
bands through the use of audio filters as 
a means of cutting down the amount of 
interference on amateur phone bands. 
Wide adoption of this method of trans- 
mission would cut interference to a large 
degree. But this is not the only means 
available for reducing interference! An- 
other and highly desirable practice that 
would help the situation is the "push -to- 
talk" method of communication. The 
widespread adoption of this practice 
would eliminate a lot of unnecessary 
words and would materially cut down in- 
terference by reducing the number of 
QRM'ed transmissions that not alone 
effect one contact but two and sometimes 

more. 

MOST amateurs are acquainted with 
"push -to- talk" methods, but few 
are equipped to use them. The sys- 

tem has many advantages over the talk 
and stand -by method of carrying on a 
QSO that now is universally used on all 

CIRCUIT FOR PUSH -TO -TALK 
The simple use of relays and a switch 
or key to control the transmitter and 
receiver provides an excellent method 

for amateur station operation. 

RADIO NEWS FOR APRIL, 1937 

The 

6 / HAM 
Conducted by 

Everett M. Walker J l Editor for Amateur Activities 

amateur phone bands. It is comparable to 
the "break -in" system used on the . c.w. 
bands which is proving so effective. How- 
ever, unlike c.w., it is practically impos- 
sible to use break -in with a phone trans- 
mitter due to the fact that the carrier is 
continuously on the air during a trans- 
mission and the receiver usually is located 
within a short distance of the transmitter. 
In locations where it is possible to sepa- 
rate the transmitter by considerable dis- 
tance from the receiver and something less 
than the legal maximum amount of power 
is used, break -in is possible with phone, but 
only a small percentage of amateurs are 
fortunate enough to have the space avail- 
able. They are so few in number that 
likely 99 percent of their QSO's would be 
with stations not so equipped -so it would 
be practically useless from the standpoint 
of reducing interference. 

The next best thing to break -in for 
phone is "push-to-talk." This practice has 
been used commercially for many years. 
It is universally used on airway commu- 
nication channels and seems to have solved 
the interference problem for them. 

How It Is Done 
Essentially "push -to- talk" consists of ap- 

plying the carrier only while the voice is 
on the air. There are many elaborate 
schemes that might be devised, such as the 
use of sensitive vacuum -tube relays that 
automatically cut out the receiver and 

eck 
turn on the transmitter the moment a 
sóund is uttered (with provision for some 
time delay in order that the carrier might 
not be cut off between words), but these 
more or less are too complicated for the 
average amateur. 

A simple "push -to- talk" arrangement fa- 
cilitating quick stand -bys and reducing air 
conversation to a minimum may be devised 
through the use of relays. The primary 
essential of such a system is to have one 
unit or switch to control the complete 
change -over from transmission to reception 
and vice versa in one quick operation. The 
faster the action of the switch, the faster 
the change -over. Such a system is not 
complicated and may be installed in almost 
any amateur station with little effort and 
at small cost. 

Utilizing Relays 
Essentially such a system consists of a 

relay to turn on the plate power of the 
transmitter and simultaneously cut off the 
receiver. This may be accomplished with 
as few as two single -pole units. The 
simple schematic diagram for such an ar- 
rangement is shown elsewhere in this de- 
partment. The purpose of the receiver 
relay is to cut off the plate power on the 
receiving tubes. It is connected in the mi- 
nus plate lead and the relay is one that 
opens the circuit when power is supplied 
to the solenoid. The second relay is of 
the closed -circuit type and turns on the 
plate power of the transmitter when cur- 
rent is applied. 

There are many variations of this ar- 
rangement that may be worked out. For 

TO IIOv. A.G. 

TO PRIMARY OF 
PLATE TRANSFORM- 
ERS OR PARALLEL 
WITH KEY IN OSCIL- 
LATOR. II 

RELAY 

'PUSH -TO -TALK" 
SWITCH OR KEY 

o 

c 
1 

RELAY 

\P2HEJ's TRANSb11I'TER 
Above, at right, is the crystal oscilla- 
tor, on 40 meters, utilizing a 6C5 tube 
in a Lestes circuit, coupled to its 6L6 
quadrupler, followed by a 6L6 doubler 
to 5 meters. This in turn, is link coupled 
to a pair of 6L6's working push -pull 
on 5 meters. The doubler is on the 
left -hand chassis. This is the same 
circuit as developed by Frank Lester 
and described in recent issues of 

RADIO News. 
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(I A Department 
for the amateur 

operator to help 
him keep up -to -date 

instance: the "push -to- talk" switch may 
be a telegraph key -the same as used for 
c.w. operation. Like the c.w. transmitter, 
of course, the tubes should be properly 
biased so that no plate current flows on 
any of the r.f. tubes when the key is open. 
Obviously, the keying should be done in 
the oscillator circuit, as the presence of 
any r.f. would cause interference in the 
receiver. A keying relay also should be 
used so the key may perform the dual 
function of cutting off the receiver at the 
same time. 

If this system is used, however, there are 
a number of factors to be considered. In 
the first place, some provision should be 
made for cutting out the microphone dur- 
ing the stand -by intervals. If this is not 
done it might endanger the modulator 
components. This is true particularly 
where Class B modulation is used. Natu- 
rally, the sounds from the loudspeaker 
will feed back through the microphone and 
through the modulator. Without the mod- 
ulated amplifier drawing plate current, 
there will be no load on the output of the 
modulator. Passing audio through the dr- 
cuit under such conditions eventually would 
result in a breakdown in the secondary of 
the modulation transformer-a rather 
costly item. Therefore, it would be ad- 
visable to include an additional relay to 
either cut out the microphone or the plate 
power on the speech amplifier or modu- 
lator tubes. 

Advantages of System 
This method of "push -to- talk" is cited, 

however, because it has a number of ad- 
vantages. Unfortunately, when the plate 
power is turned on on a Class C amplifier, 
it causes a loud "pang" on the air. This 
"pang" would be annoying to the operator 
on the other end of the "push -to- talk" 
QSO. By using the keying method, how- 
ever, this is eliminated. 

A number of the more modern receivers 
are now being made with provision for 
connecting a relay in the plate circuit to 
facilitate this practice. Also, in addition to 
cutting out the plate current in the receiver. 
there are other methods of preventing a 

receiver from blocking which is the pur- 
pose of cutting it out during transmission 
periods. The relay may be connected to 
short- circuit the antenna and ground ter- 
minals at the point where they enter the 
set. In this case a closed- circuit relay 
should be used. Also, if the receiver is 
one not subject to blocking the first detec- 
tor circuit from the r.f. power of the trans- 
mitter, the relay may be used to either 
short -circuit or cut out one leg of the loud- 
speaker or earphones. Blocking further 
may be eliminated by connecting a small 
(1 watt) neon bulb across the antenna and 
ground terminals of the set. 

The practicability of such a system of 
communication is obvious. Every phone 
operator knows the sinking feeling he gets 
after a five -minute transmission that he 
feels has been particularly good when the 
operator on the other end comes back with 
a "Sorry, old man, QRM got you down. 
There were three or four heterodynes on 
you all the way through. Better try again. 
I'll see if your channel is clear." And so it 
goes. But, on the other hand, with 
"push -to- talk," a QSO might run some- 
thing like this: 

"Hello, W8-1 This is W2- calling. 
(Turn to page 632) 
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USING THE MODULATION METER AT W2JCY 

.Nandu 
MODULATION 

Modulation Indicator 
KNOWING the percentage of modula- 

tion of an amateur phone transmitter 
is one of the most important factors 

in the successful operation of a station. 
Despite Federal regulations requiring that 
all stations be equipped with some means 
of determining over- modulation, there are 
many in operation today that are not. 

METER 
The importance of the proper amount of 

modulation is often overlooked. Too often 
inaccurate means of determining modula- 
tion percentage are used, such as using the 
antenna current increase of 22 percent as 
indicative of 100- percent modulation. 

Modulation Important 
Under -modulation causes as much 

waste of power as over- modulation causes 
interference. Every one knows an over - 
modulated transmitter causes "buckshot" 
interference and other forms of disturb- 
ances on the amateur bands. But, con- 
versely, while under -modulation does not 
cause any interference, it does constitute a 
waste of power, and therefore it is only 
logical that an amateur station should be 
equipped with some means of determining 
reasonably accurately the percentage of 
modulation at a given interval. A phone 
signal is no more effective than the amount 
of audio power available for modulation. 

(Turn to page 633) 

DETAILS OF INSTRUMENT 
At left is the new modulation meter 
and below circuit diagram of the new 

instrument. 

CAL /BRAT /ON RES /STOR- APPROY. VALUE 
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TAKING THE QRM AND QRN OUT OF 5 -METER RADIOPIIONE QSO's 
In metropolitan locations, such as that of W2JCR shown here, where interference and noise are more than plentiful, the 
"Quartet" provides a tremendous advantage in its ability to minimise both of these evils and bring in weak signals. 

Meeting Today's Outstanding k,ceiver ,7Ceed 

The "Q UARTET"for 
5 and 10- QMeter `Deception 

AST month the complete construc- 
tional information on the "Quar- 
tet" 5- and 10 -meter receiver was 

presented, including photographs, sche- 
matic diagrams, parts lists, and instruc- 
tions. It is the purpose of ,the present 
article to provide data on the operating 
characteristics, suggestions, and general 
discussion. 

All of the "on the air" tests of this 
receiver have indicated a high degree 
of sensitivity and the greatest selectivity 
that would still permit reception of the 
great majority of frequency -modulated, 
self- excited oscillators. However, it 
was considered desirable to make actual 
laboratory measurements of these char- 
acteristics so far as possible. Unfor- 
tunately, it is next to impossible to 
make dependable measurements at S 

meters, and these measurements were 
therefore confined to the 10 -meter band, 
as this would permit the use of standard 
laboratory equipment. 

Measured Sensitivity 
Through the courtesy of the Ham - 

marlund Company, the measurements 
were.glacke in their laboratory under the, 
supervision of D. R. Oram, chief enii- 

By 
Chester Watzel 
Willard Bohlen 

S. Gordon Taylor 
Laurence 1VI. Cockaday 

Tart Two 
neer and designer of the well -known 
"Comet Pro" and "Super -Pro" receiv- 
ers. It was felt that the modern equip- 
ment and the wide experience of this 
laboratory would provide the double 
advantage of measurements by an out- 
side and unprejudiced source, and in- 
sure a high degree of accuracy. 

The sensitivity measurements made 
under standard conditions (400- cycle, 
30- percent modulation and an output of 
50 milliwatts) were for the purpose, not 
of determining absolute sensitivity, but 
rather the sensitivity at a favorable 
ratio of signal to noise. The sensitivity 
at 30 megacycles was shown to be 2 
microvolts at a signal -to- noise ratio öf 

2 to 1. This is actually a degree of sen- 
sitivity which relatively few receivers, 
even those designed for operation on the 
lower frequencies, can boast. For an 
ultra -high frequency receiver it is un- 
usually good, inasmuch as it represents 
sensitivity of better than 1 microvolt 
if noise were not considered. 

The sensitivity at 60 megacycles is 
probably somewhat less than this figure, 
but the difference should be relatively 
small. Due to the fact that a 954 acorn 
r.f. tube is employed, and also regen- 
eration in the first detector, the gain of 
these two circuits is well maintained 
even at 60 megacycles and higher. The 
i.f. gain is of course the same regard- 
less of signal frequencies. Perhaps the 
effective sensitivity on 5 meters can be 
best summed up by saying that even in 
a quiet location the receiver was capable 
of going down to the noise level. 

Selectivity 
The selectivity measurements (made 

in accordance with standard practice) 
were made after the i.f. transformers 
had been adjusted, in both coupling 
and frequency, to provide the best com- 
promise between maximum possible 
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selectivity and the necessary 
band width to permit intel- 
ligible reception of all but the 
very worst of the modulation 
oscillator transmitters. This 
adjustment was one which 
would permit the reception of 
understandable speech from 
90 percent or more of the 
transmitters working in the 5- 
meter band. 

No "Image" Trouble 
The measured selectivity at 

this adjustment of the i.f. is 
shown in the curve of Figure 
1. At first glance this would 
seem to indicate a rather 
broad tuning receiver and, of 
course, it is, as compared 
with superheterodynes de- 
signed for operation on the 
lower frequency bands, where 
transmitters are crystal con- 
trolled. But for operation on 
the 5 -meter band the selec- 
tivity as shown here is very 
good indeed. This is amply 
demonstrated when actually 
using the receiver. Time and 
time again it has been suc- 
cessful in bringing in weak 
signals when stations in the 
same locality, equipped with 
super- regenerative receivers or resis- 
tance- coupled superhets were, due to 
QRM, unsuccessful in bringing in the 
same signals. 

The use of an intermediate frequency 
in the vicinity of 4000 kilocycles is nec- 
essary in order to provide band width 
adequate for reception of unstable sig- 
nals, unless one were to resort to the 
use of complicated band -pass filters. 
But even if a conventional frequency 
of 465 kc. were used with the necessary 
filters, it would still result in image in- 
terference and this would indeed be a 
serious disadvantage. 

Loudspeaker Output 
The third set of measurements was 

made to determine the undistorted out- 
put. Using a good choke in the output 
circuit of the 6F6 power tube, this was 
found to be slightly under 2 watts. As 
the output is increased beyond this 
point, some harmonic distortion begins 
to show and the oscillograph also be- 
gins to show indications of overloading 
in the 6F6 tube. In this connection it 
is important that the output choke or 
transformer be one which is capable of 
handling the plate current of the 6F6 
and one which also provides a suitable 
match for this tube. Many speakers 
are equipped with transformers in- 
tended to work out of push -pull circuits, 
but such transformers will not provide 
a suitable match when working out of 
a single tube because the current bal- 
ance for which their primaries were de- 
signed is not attained and as a result 
they do not provide the impedance for 
which they are rated. This explanation 
is given here primarily for the benefit 
of constructors who require a high out- 
put level. In normal amateur operation 
such levels are not needed and to obtain 
the necessary 1 watt (or thereabouts) 
an ordinary transformer or choke will 

THE POWER SUPPLY 
A good, husky unit which makes a good "general utility" 
supply, in addition to its use with the "Quartet." The 

circuit appears in Figure 2, below. 

serve the purpose. But in no event 
should any of these be of the cheapest 
variety -and it might be added here 
that this applies to any receiver using 
a single output tube. In fact, actual 
measurements made when using a small 
choke, such as those obtainable in many 
radio stores for 30 or 40 cents, actually 
resulted in obtaining only .1 watt undis- 
torted output. Above this level appre- 
ciable overload and harmonic distortion 
were experienced. 

The Power Supply 
The power supply used with this 

model receiver is a general -purpose one 
capable of providing much more power 
than called for. The circuit is shown 
in Figure 2. It will be noticed that it 
uses choke input to the filter and with 
this is capable of delivering about 250 
volts at 125 ma. With condenser input 
it will deliver 300 volts or more at the 
same current. If used with this re- 
ceiver, it actually delivers 265 volts, of 
which approximately 35 volts is lost 
across the resistors R20 and R21 in the 
noise -suppressor circuit. It might be 
well to point out that this 35 -volt dif- 
ference also exists between the power - 
supply chassis and the receiver chassis 
and therefore the two should never be 
connected together nor should they both 
be grounded. No damage would be 
done, but the receiver would not work. 

Any power supply capable of deliver- 
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ing 250 -275 volts at approxi- 
mately 75 ma. will be suit- 
able for use with this re- 
ceiver. For constructors who 
desire to duplicate the gen- 
eral- purpose unit illustrated 
in Figure 2 and in the photo- 
graph, the parts list will be 
found at the end of this ar- 
ticle. 

Operation 
There are a number of op- 

erating suggestions which will 
be helpful to anyone using 
this receiver. The regenera- 
tive circuit of the first de- 
tector contributes a good deal 
of gain and, surprisingly, a 
good additional measure of 
selectivity. When receiving 
stable signals, more regener- 
ation can be used than when 
receiving "wobbulated" sig- 
nals. The reason for this 
seems to be that over -modu- 
lation or frequency modula- 
tion shock excite the detector 
into oscillation if regeneration 
is set too close to the critical 
point. With stable signals, 
on the other hand, regenera- 
tion can be shoved right up to 
the point of oscillation. 

In the reception of unstable signals a 
slight reduction of regeneration will aid 
materially in clearing up speech. Where 
the frequency modulation is rather bad, 
it will be necessary to tune the oscil- 
lator dial a little to the high- frequency 
side of signal resonance. The reason for 
this is that the greater part of the mod- 
ulation of such a signal appears to be 
not on the normal carrier but at some 
point which represents the average over 
which the carrier shifts as it is frequency 
modulated. Evidently the carrier of an 
unstable transmitter shifts upward with 
modulation because the critical point 
for clearing up speech is found above 
the normal carrier frequency when 
tuning in such signals. Usually this 
point, which provides greatest intelli- 
gibility, is quite critical and is found 
within a fraction of a degree of the 
normal carrier frequency. 

Adjustable I.F. 
In sections of the country where 5- 

meter transmitters are practically all of 
the modulated oscillator type it will 
probably be found desirable to adjust 
the intermediate amplifier for greater 
band width, as this will provide better 
quality on unstable signals. In a lo- 
cality which is blessed with a large pro- 
portion of stable signals or where the 
listener desires particularly to obtain 
best selectivity in the reception of stable 
signals, the i.f. selectivity can be in- 
creased either by tuning the interme- 
diate amplifier to a lower frequency or 
reducing the coupling adjustment. 

The a.v.c. system is capable of pre- 
venting overload even on extremely 
strong stations and for that reason the 
i.f. gain control may be left at the maxi- 
mum setting at all times while a.v.c. is 
in use. The regeneration control may 
be left adjusted just below the point of 
oscillation, although (Turn to page 634) 
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New gecei ver 

Nightly 
(The Super Skyrider) 

By S. Gordon Taylor 
and Laurence M. Cockaday 

WHEN an amateur or short -wave 
listener of experience starts to dis- 

cuss what he wants in a new receiver, 
we hear him mention all the latest de- 
velopments, rolled into one, including 
every new application to make his hypo- 
thetical new receiver complete in every 
detail. But when he starts to purchase, 
we usually find that the receiver is minus 
"crystal," minus "this and that," etc., due 
to price considerations. But here is a 
receiver which has "everything" and yet 
falls within the cost range that the 

average reader can afford. 

THE new 1937 Super -Skyrider ar- 
rived at the Westchester Listen- 
ing Post for tests about two 

months ago. Since that time it has 
been used nightly for amateur commu- 
nication and for short -wave listening. 
From the angles of sensitivity, selec- 
tivity and general usability for DX 
work in general, it has proven entirely 
satisfactory. In general make -up, it fol- 
lows the communications type layout, 
as can be seen from the accompanying 
photograph. It is an eleven -tube re- 
ceiver with a 6K7 utilized as an r.f. 
amplifier, a 6L7 as the first detector 
mixer, two 6K7's as the intermediate 
amplifiers, a 6R7 as a second detector, 
a.v.c. and first audio stage, two 6L6's as 
the second audio stage and a 6C5 as 
the signal- frequency oscillator. Besides 
this, it utilizes a 6K7 as the beat -fre- 

quency oscillator, a 
6G5 as the tuning 
indicator and a 5Z3 
as a full -wave rectifier in the power 
amplifier. 

The receiver has five band positions 
and separate coils are used to cover 
each band. All unused coils are short - 
circuited. The intermediate- frequency 
amplifier operates on 465 kc. 

"Lab" Measurements 
In actual tests by an independent lab- 

oratory, the band ranges cover the fol- 
lowing frequencies: Band one, 544 to 
1255 kc.; band two, 1.2 to 2.85 mc.; 
band three, 2.72 to 6.82 mc.; band four, 
6.8 to 16.7 mc.; band five, 15.4 to 38 
mc. The sensitivity of the receiver on 
band one runs from .6 microvolts at 550 
kc. down to .1 microvolt at 600 kc. and 
flattens out to approximately .3 up to 
1200 kc. On band two, the sensitivity 
runs from .2 microvolt at 1200 kc. down 
to .1 at 1600 kc. and up again to .2 at 
2600 kc. On band three, it runs from 
.6 microvolt at 2800 kc. to .3 at 6 mc. 
One band four, it runs from .6 mirco- 
volt at 7 mc. down to .3 microvolt at 12 
mc. and up again to .6 at 16 mc. On 
band five, the sensitivity is 1 from 16 to 
30 mc. and changes slope down to .5 
microvolt at 38 mc. These laboratory 
measurements were made with an out- 
put of 50 milliwatts into a 500 -ohm 

THEY BOTH AGREED ON ITS EFFICIENCY 
A well- known amateur and an experienced short -wave 
listener both sat in together on many hours of test on 
this new receiver and expressed themselves as more than 

satisfied with its performance on all bands. 

load, with a 400 -cycle tone 30% modu- 
lation. 

To give an idea of the high order of 
selectivity the receiver has, we find that 
the measurements show the band width 
equals 1.5 kc. at 1000 cycles, two times 
down. At ten times down, the band 
width is 4 kc. At one hundred times 
down, it equals 8 kc. At 1000 times 
down, it equals 12 kc. At 10,000 times 
down, it equals only 20 kc. 

The overall fidelity runs from 60% 
at 60 cycles to a maximum of 100% at 
400 cycles and drops off at about 2000 
cycles to 48 %, at 3000 cycles to 22% 
and at 5000 cycles to only 5 %. This 
cut -off in the high frequencies is, of 
course, due to the extreme selectivity, 
but, as the receiver is designed pri- 
marily for communication purposes, the 
selectivity is worth much more than the 
fidelity. The fidelity of the audio sys- 
tem itself is plus or minus two decibels 
from 50 to 8000 cycles. 

C. W. and Phone Features 
The crystal circuit on this receiver 

operates well when extreme selectivity 
is required and the novel arrangement 
of the beat- frequency, oscillator- injector 
to control the magnitude of the beat - 
frequency oscillator (Turn to page 631) 

ov 4.) ' l 

A.G. 
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Th e 

K4DIO 
Beginner 

This series is presented for beginners who 
desire to obtain a working knowledge of 
radio and those who have some theoretical 
knowledge but lack practical experience 

Part Ten -Automatic Volume Control 
By John M. Borst 

THIS installment is devoted to an 
explanation of automatic volume 
control circuits and the newly ac- 

quired knowledge is put to work at once 
by changing the t.r.f. receiver of last 
month so as to include this new fea- 
ture. 

The so- called "automatic volume con- 
trol" circuit is a scheme for obtaining 
approximately the same carrier ampli- 
tude at the detector tube on all signals, 
weak and strong. In other words, the 
strength of the signal when it is u nnodu- 
lated is kept approximately the same. 
The actual volume coming from the 
loudspeaker depends on the audio am- 
plification after the detector, the setting 
of the manual volume control and the 
percentage of modulation at the trans- 
mitter. 

A receiver equipped with perfect 
"automatic volume control" would still 
not give equal volume on all stations at 
all times, even if' the manual volume 
control were not moved, because the 
station may send out loud or soft audio 
signals, and the average may vary be- 
tween stations. We would not want to 
eliminate these volume variations, since 
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ADDING A.V.C. TO A RECEIVER 
A hall hour's work and the t.r.f. receiver described in 
Part Nine (last month) of this series is provided with 

automatic volume (sensitivity) control. 

they are a part 
of the program. 
Therefore "auto- 
matic volume 

control" is not really the correct name; 
it should be "automatic sensitivity con- 
trol." However, the wrong name has 
caught the public's fancy and it is now 
too late for a change. 

It has been explained in Part 6 that 
the sensitivity of a radio -frequency am- 
plifier stage can be reduced in the case 
of a variable -mu tube by increasing the 
negative voltage at the control grid. In 
fact, this is being done manually in the 
receiver described last month. It can 
be done automatically when a detector 
is employed which develops a negative 
voltage (d.c.) with respect to the chassis 
when a signal comes in. This negative 
voltage should be proportional to the 
strength of the signal. 

Choice of Detector 
The detector of last month is not suit- 

able for the purpose, but the diode de- 
tector will do the work nicely. Figure 1 

shows the diode detector circuit with 
the a.v.c. circuit incorporated in the 
t.r.f. receiver. The same tube is used 
as a diode by connecting plate and grid 
together. During the positive half of 
each cycle, the plate and grid become 

positive and some current flows through 
the circuit in the direction indicated by 
the arrows. This is pulsating d.c. and 
it is of such a direction as to make 
point A negative with respect to the 
chassis. Across resistor R8, then, there 
are several voltages: d.c., radio fre- 
quency and audio frequency. The radio - 
frequency current is by- passed by the 
condenser C11 and the audio- frequency 
current is fed to the audio amplifier 
through C10. The negative voltage at 
A must now be fed back to the grid re- 
turns of the amplifier stages, but we 
must take care that the audio- frequency 
fluctuations are filtered out because they 
would cause distortion. Precautions 
should also be taken to insure against 
feedback between stages, as this would 
cause oscillation. The network of resis- 
tors and condensers fulfills all these re- 
quirements. 

Special Filters 
As soon as a negative voltage appears 

across the diode load resistor R8, the 
condenser C13 is charged through the 
resistor RIO; it takes considerable time 
to charge this condenser, because the 
resistor limits the rate of charge. After 
C13 is charged, the condensers C14 and 
C15 are charged through the other re- 
sistors. This delays the action still 
more. The result is that the circuit is 
too slow to follow the audio- frequency 
variations at A and the steady voltage 
across C14 and CI5 which is applied to 
the grids is free from audio -frequency 
variations. 

The speed of such resistance -capacity 
filters is indicated by their "time con- 
stant." This is the time in seconds it 
would take to charge the condenser 
completely if it kept on charging at the 
initial rate. The rate varies and the 
condenser charges to 63 percent of its 
full charge in the time indicated. The 
time constant in seconds is equal to the 
product of R in megohms and C in 
microfarads. In this case, where there 
are several sections, we must first take 
the sum of the resistors and the sum of 
the capacitances. The total capacity of 
C13 C14 C15 = .04 mfd. and the 
sum of the resistors (Turn to page.ti3.5) 
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HOW ABOUT THIS ONE? 
Observer Sahlbach pulled in this one 
from the Brazilian short -wave station 
as a verification of reception of the 
Brazilian hour. Have you got one? 

THE forty -ninth installment of the 

DX Corner for Short Waves con- 
tains the World Short -Wave Time -Table 
for 24 -hour use all over the world and 
Official Observers' reports of stations 
heard this month. Consult these two 
items regularly and make your all -wave 

set pay big dividends! 

Credit Where It Is Due 
While the reports from all of our Lis- 

tening Posts have been of a higher stand- 
ard during the last year than ever before, 
for which fact the Editor now expresses 
his grateful thanks, it is fitting that we 
acknowledge the outstanding efforts of five 
of our' leading Listening Post Observers. 
Their reports are noted for: 1, accuracy; 
2, first data on new stations; 3, carefully 
prepared; 4, concise; 5, prompt. They are 
Observers Partner, Alfred, Shamleffer, Ralat 
and Gallagher. Let us all give them a big 
hand, in spirit, even if we cannot greet 
them personally. 

Last Call for Reappointments 
for 1937 

Again reminding Listening Post Ob- 
servers who have not already applied for 
reappointment for 1937, your Editor asks 
for separate cards requesting such enroll- 
ment as soon as you read this item. No 
observers will be carried over into this 
year unless this request is received. Don't 
forget, it is important! 

Newly interested enthusiasts who want 
to qualify as Official Observers should 
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make application immediately. State your 
experience, the type of equipment you use, 
and its antenna. In the last issue of 
RADIO NEWS will be found a one -page 
article outlining the aims of this organiza- 
tion of Listening Posts. Everyone really 
interested in this work is cordially invited 
to apply if they will send in monthly 
reports. 

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: 

EUROPE 
DZH, Berlin, Germany, 14460 kc. 

(Shamleffer, Smith). 

DUTCH SCHOOL STATION 
This is the transmitting equipment of 
Plll, Dordrecht, Holland, reported 
heard by a number. of American Ob- 
servers. The photo was sent in for 
publication by Hugo Richter of 

Zurich, Switzerland. 

for the 
Laurence 

DZE, Berlin, Germany, 12130 kc. 
(Shamleffer). 

DJP, Zeesen, Germany, 11855 kc. 
(Shamleffer); daily 9 a.m. -12:30 p.m. 
(Partner, Kemp). 

DZC, Berlin, Germany, 10290 kc. 
(Shamleffer); almost daily 4 -6 p.m. 
(Stabler). 

DZA, Berlin, Germany, 9670 kc. 
(Shamleffer). 

DZB, Zeesen, Germany, 10420 kc. 
(Alfred, Shamleffer, Smith); 10042 kc., 
irregular (Ralat); 4 -5 p.m. (Stabler). 

DJO, Zeesen, Germany, 11795 kc., 
heard Sunday (Alfred, Shamleffer); 
heard 3 -4 p.m. (Stabler, Atherton); 
daily 9 a.m. -12:30 (Partner, Sahlbach, 
Kemp). 

DJQ, Zeesen, Germany, 196 meters; 
heard 12 midnight (Coover); 15280 kc. 
(Shamleffer). 

DGG, Nauen, Germany, 13180 kc., 
3 -3:30 p.m. (Rudolph). 

GSA, London, England, 6050 kc., 
7 -8 p.m. (Howald); 6 -8:45 p.m. (Sham- 
leffer, Stabler, Partner, Kemp). 

GSP, Daventry, England, 15310 kc. 
(Shamleffer). 

GSO, Daventry, England, 15180 kc. 
(Shamleffer, Kemp). 

HBO, Geneva, Switzerland, 11400 
kc., daily at 1:30 a.m. (Partner). 

HBJ, Geneva, Switzerland, 14535 
kc. (Shamleffer, Kemp). 

HBL, Geneva, Switzerland, 9595 kc. 
(Shamleffer); 7 -7:30 p.m. (Dressler); 
every Saturday 6:45 -7:35 p.m. (Kure, 
Zarn); 9345 kc., announced frequency, 
reports desired (Stabler, Bower, 
Kemp). 

HBP, Geneva, Switzerland, 7797 kc. 
(Shamleffer); 7 -7:30 p.m. (Dressler); 
every Saturday 6:45 -7:35 p.m. (Kure, 
Lawton, Bower, Ralat, Kemp). 

I2R04, Rome, Italy, 11810 kc., daily 
at 6 p.m. (Ralat, Coover, Zarn, Sham- 
leffer); until 12:30 p.m. on 11810 kc.; 
after 12:30 p.m. on 9635 kc. (from 
veri.). Using bird call (Ruppert, Ru- 
dolph, Kemp). Address: 5 Via Mon - 
tello, Rome. 

HVJ, Vatican City, 15120 kc., daily 
except Sunday 10:30 -10:45 a.m. (Ra- 
lat); 5960 kc. (Shamleffer, Kemp). 

PHI, Huizen, Holland, 17775 kc.; 
heard Irregular around 9 p.m. (Ralat, 
Shamleffer, Atherton). 

PCJ, Eindhoven, Holland, 9590 kc., 
Thursday 7 -10 p.m. (Alfred); Sunday 
7 -8 p.m. (Ralat, Coover, Shamleffer); 
15220 kc., 9:30 -11 a.m. (Howald, 
Dressler, Zarn). 

HAT4, Budapest, Hungary, 9125 kc., 
6:30 -6:53 p.m., Sunday 6 -6:50 p.m. 
(Shamleffer); Sunday 6 -7 p.m. (Part- 
ner); ends with V's in code (Dress- 
ler, Kemp). . 

HAS3, Budapest, Hungary, 15370 
kc., Sunday 9 -10 a.m. (Smith, Kemp). 

TFJ, Reykjavik, Iceland, 12235 kc.,_ 
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Sunday 1:40 -2:30 p.m. (Alfred, Sham- 
leffer, Smith, Kemp). 

SPW, Warsaw, Poland, 13050 kc., 
Thursday on harmonic 12:30 -1:40 p.m. 
(Alfred); 7 p.m. (Coover), (from 
veri.) (Atherton); 13635 kc. (from 
veri.) (Partner); schedule Monday, 
Wednesday and Friday. 12:30 -1:30 
a.m. (Foshay, Bird). Address: Polskie 
Radio, 5 Mazowiecka St. 

ORK, Ruysselede. Belgium, 10330 
kc. (Shamleffer, Markuson); 2:30 p.m. 
daily (Kemp). 

OER2, Vienna, Austria, 6070 kc., 
5 -6 p.m. Saturday (Croston); 11780 
kc. ( Partner). 

SM5SX, Stockholm, Sweden, 11710 
kc.. Saturday and Sunday; 11 a.m. -5 
p.m. (Partner). 

EAQ, Madrid, Spain. 30.43 meters, 
8 p.m. ( Coover); 9860 kc. (Sham- 
leffer); signed at 9:30 p.m. on Sun- 
day (Wirtz, Vassallo. Markuson, Zarn, 
Partner, Ralat, Styles. Rudolph); daily 
5:15 -9:30 p.m. (Dressler, Kemp). 

UGT, Madrid, Spain, 9560 kc. 
(Ruiz); 7 a.nt. and 4 p.m. (Styles). 

ESU, Barcelona, Spain, daily at 3 
p.m. ( Vassallo). 

Radio Sevilla, 7000 kc. (Ruiz). 
Radio Barcelona, 7020 kc. (Ruiz). 
ECNI, Barcelona, Spain, 7220 kc., 

Tuesday and Saturday 4 p.m. (Styles). 
CSW, Lisbon, Portugal, 9940 kc., 

schedule daily 4 -7 p.m. (Alfred, Ralat, 
Coover); heard 10:35 p.m. (Sindner, 
Shamleffer, Howald, Sahlbach); clock 
chimes the hour (Turner, Dodge, Jor- 
dan, Stabler. Rheiner, Croston, Zarn. 
Atherton, Partner, Jensen, Smith, 
Kosynsky, Rudolph. Dressler, Bird, 
Anca). Address: National Broadcast- 
ing Co. 

CTIAA, Lisbon, Portugal, 9650 kc., 
Tuesday, Thursday and Saturday 4 -7 
p.m. (Ralat, Coover. Shamleffer); in- 
terval signal is three cuckoo calls 
(from veri.) (Bishop. DeLaet, Beck, 
Lawton, Smith, Ralat. Dressler). Ad- 
dress: Av. Antonio Augusto d'Aguiar 
144. 

LZA, Sofia. Bulgaria, 14970 kc., no 
given schedule (Atherton); four gong 
note call (Smith); daily from 6 a.m. 
on (Partner); 1:40 a.m. (Eder). 

4...,cr.r, . 

Belgrade, Yugos avia, 6100 kc., 1 -3 
a.m., 6:30 -8 a.m. a td 12 -5 p.m., Sun- 
day 4 -6 a.m. (from veri.) (Self). 

LCJI Jeloy, Norway (Brown), 9530 
kc.; 5 -7 a.m. (Brian). 

OLR, Prague, Czechoslovakia, 15230 
kc. (Shamleffer); 11760 kc., 3 p.m. 
(Sahlbach); 6030 kc. (from amt.), 
3:30 -4:15 p.m. (Stabler); 14840 kc., 
daily 9 a.m. -3 p.m. (Kentzel); 9550 kc. 
(Bower). 

RVS9, Moscow, U.S.S.R., 5980 kc., 
10 a.m. (Gallagher). 

RNE, Moscow, U.S.S.R., 25 meters, 
schedule Sunday 6 -7, 10 -11 a.m. and 
4 -5 p.m., Monday and Friday 4 -5 p.m., 
Wednesday 6 -7 a.m., 4 -5 p.m. (from 
veri.) (Atherton, Alfred, Coover); 
12000 kc. (Shamleffer, Mochrie, Zarn, 
Ralat, Kemp). 

RAN, Moscow, U.S.S.R., 31.25 me- 
ters, schedule daily 7 -8 p.m. (from 
veri.) (Atherton); 9595 kc. (Shamlef- 
fer). Announced frequency, 9600 kc. 
(Wilkinson, Dressler, Bower, Black, 
DeLaet). 

AFRICA 
VQ7LO, Nairobi, Kenya. 6083 kc., 

5:45 -6:15 a.m. (Brian). 
EAJ43, Tenerife, Canary Islands, 

10450 kc. (Ruiz); 7:30 p.m. ( Ralat) 
(EHZ); 10370 kc., heard as late as 
9:20 p.m. on Saturday (Kentzel) 
(from veri.) (Orickx). Address: Apar- 
tado de Correos, No. 225, Santa Cruz 
de Tenerife. 

Radio Tetuan (EA9AH), Spanish 
Morocco, 6600 kc., 4:15 (Ralat, Ruiz); 
heard irregular around 9:30 -10 p,m. 
(Scala); (from veri.) (Scala, Betances, 
Orickx, Kosynsky). Address: Apar- 
tado, No. 124, Tetuan, Spanish Mo- 
rocco, N. Africa. 

IUD, Addis Ababa, Italian Africa 
(Brown). 

IUG, Addis Ababa, Italian Africa, 
15450 kc., 8:40 a.m. (Owen); daily 
9 -10 a.m. (Partner). Address: Minis- 
tero Della Marina, Direzione Centro 
R. T. Autonomo R. Marina, Rome, 
Italy. 

IUS, Addis Ababa, Italian Africa 
(Brown). 

FROM PENN. TO SEATTLE 
At left: Meet Observer Thomas Walt - 
kaz of Ellwood City, Pa. At right: 
The Listening Port of Anthony C. 
Tarr, Official Observer located at 
Seattle, Wash., avho names his Listen- 
ing Post "The Ear of Puget Sound ". 

AT THE CONTROL TERMINAL 
This is the control board of the Cia. 
Radio International de Brazil through 
avhich the broadcasts described on the 
card on the opposite page originate. 

IUC, Addis Ababa, Italian Africa. 
11990 kc., 12:15 p.m. (Owen); nightly 
1 a.m. and on (Partner). Address: 
Ministero Della Marina, Direzione 
Centro R. T., Autonomo R. Marina, 
Rome, Italy. 

CNR, Rabat Morocco, 12830 kc. and 
8035 kc. ( Mochrie). 

FVA, Alger, Algeria, 8960 kc., "Ra- 
dio Algiers" (from veri.), (Partner). 
Address: Service Algerian des Postes. 
Telegraphes, et des Telephones, 137 
Rue de Constantine, Alger. 

OCEANIA 
FOBAA, Papeete, Tahiti, 7080 kc., 

10 -12 p.m. (Howald, Beck), 7100 kc., 
Tuesdays and Friday, 11 -12 p.m. only 
(Scala), "Radio Oceanie" (from veri.), 
Marseillaise played. 

KKH, Kahuku, Hawaii, 7520 kc., 
Monday 11 p.m. (Sahlbach, Partner); 
1:30 a.m. (Rudolph), Tuesday 12:30 -1 
a.m. (Gallagher). 

VPD2, Suva, Fiji Islands, 9540 kc. 
(Leutenberg, Atherton). 

ASIA 
PLV, Bandoeng, Java, 9420 kc., 10 

a.m. (Gallagher). 
YOC, Bandoeng, Java. 44.64 meters 

(Street). Address: Same as YDA. 
(Turn to page 610) 
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608 RADIO NEWS FOR APRIL, 1937 

WORLD SNORT WAVE TIME -TABLE 

Compiled by LAURENCE M. COCKADAY 

Hours of transmission for the World's Short Wave Broadcast Stations 

8 9 10 4 
©m® 01 02 03 04 05 06 07 08 09 10 
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FILL IN LOCAL TIME 
EASTERN STANDARD TIME 
GREENWICH MEAN TIME 

Wave- 
length Call Freaueney City 
Meters Letters Ka. Country 

13.93 WANK 21540 Pittsburgh. Pa. 
13.94 W2XE 21520 New York. N. Y. 
13.97 GSH 21470 Daventry, England 
l 6.56 GSG 17790 Daventry. England 
16.87 W3XAL 17780 Bound Brook. N. J. 
16.89 DJE 17760 Zeesen. Germany 
19.56 DIR 15340 Zeesen, Germany 
19.57 W2XAD 15330 Schenectady. N. V. 
19.62 LRU 15290 Buenos Aires, Arg. 
19.63 DJQ 15280 Zeesen, Germany 
19.65 W2XE . 15270 New York. N. Y. 
19.66 GSI 15260 Davenlry, England 
19.68 TPA2 15243 Pontoise. France 
19.71 PCJ 15220 Eindhoven. Holland 
19.72 \V8XK 15210 Pittsburgh, Pa. 
19.74 DIB 15200 Zeesen. Germany 
19.75 ZBW4 15190 Hong Kong. China 
19.76 GSO 15180 Daventry, England 
19.82. GSF 15140 Dayentry England 
19.84 HVJ 15121 Vatican Coty 
19.53 DIL 15110 Zeesen. Germany 
20.04 LZA 14970 Sofia, Bulgaria 
20.35 TVH 14600 Nazaki, Japan 
22.16 SPW 13653 Warsaw. Poland 
22.95 VPD 13075 Suva. Fiji Islands 
24.52 TFJ 12235 Reykjavik. Iceland 
25.00 RV59(RNE)12000 Moscow, U. S. S. R. 
25.24 TPA3 11585 Pontoise. France 
25.27 WRXK 11570 Pittsburgh. Pa. 
25.34 01,8 11840 Podebrady, Czech. 
25.36 W2XE 11830 New York. N. Y. 
25.36 W9XAA 11830 Chicago. Ill. 
25.40 12R0 .11510 Rome. Italy 
25.42 JZJ 11800 Nazaki, Japan 
25.49 DID 11770 Zeesen, Germany 
25.53 GSD 11750 Daventry, England 
25.58 PHI 11730 Hufzen. Holland 
25.58 CTRX 11750 Winnineg Canada 
25.60 TPA4 11720 Pontoise, France 
25.62 HT4ABA 11710 Medellin, Colombia 
26.24 COCX 11435 Havana, Cuba 
26.60 HIN 11250 Trujillo. D. R. 
27.35 HSRPT .11955 Bangkok. Siam 
27.93 IVM 10740 Nazaki, Japan 
28.14 JVN 10660 Nazaki, Japan 
29.04 ORK 10330 Ruysselede, Belgium 
30.43 EAO, 9860 Madrid, Spain 
30.75 COCO 9750 Havana. Cuba 
31.00 CON 9677 Macao. Asia 
31.07 YNLF 9655 Managua, Nicaragua 
31.09 CTIAA 9650 Lisbon. Portugal 
3).10 HH3W 9645 Port -au- Prince. Haiti 
31.14 12R0 9635 Rome, Italy 
31.25 RAN 9600 Moscow, U. S. S. R. 
31.25 HTIABP 9600 Cartagena. Colombia 
31.27 HBL 9595 Geneva. Switzerland 
31.28 W3XA71 9590 Philadelphia. Pa. 
31.28 VK2ME 9590 Sydney, Australia 
31.28 PCI 9590 Eindhoven. Holland 
31.28 HP.ST 9590 Panama City. Pana. 
31.32 VK3LR 9350 Lyndhurst. Australia 
31.32 GSC 9580 Daventry, England 
31.33 HJ2ABC 9575 Cucuta. Colombia 
31.35 WIXK 9570 Millis. Mass. 
31.38 DJA 9560 Zeesen, Germany 
31.40 T I PG 9559 San Jose. C. R. 
31.45 DIN 9340 Zeesen, Germany 
31.45 \V2XAF 9530 Schenectady. N_Y. 
31. LKJI 9530 leloy, Norway 
31.49 ZBW3 9525 Hong Kong. China 
31.55 GSB 9310 Daventry, England 
31.55 HJU 9510 Buenaventura. Colom. 
31.55 VK3111E 9510 Melbourne. Australia 
31.56 XEFT. 9505 Veracruz. Mee. 
31.58 PRF5 9300 Rio de Janeiro. Brazil 
31.58 HJIABE 9500 Cartagena. Colombia 
31.75 TGWA 9450 Guatemala City 
31.82 COCH 9425 Havana. Cuba 
31.35 HSRPJ 9350 Bangkok, Siam 
32.88 HAT4 9125 Budapest, Hungary 
33.53 HC,IB 8948 Quito. Ecuador 
34.62 Ct9JO 8665 Camaguey. Cuba 
38.48 HBP 7797 Geneva. Switzerland 
39,95 TVP 7510 Nazaki. Japan 
42.80 EAS.AB 7010 Tenerife. Canary Is. 
43.48 HI3C 6900 La Romana, D. R. 
43.99 XGOX 6820 Nanking, China 
44.14 HIH 6796 San Pedro, D. R. 
44.44 JVT 6750 Nazaki, Japan 
44.71 TIEP 6710 San Jose. Costa Rica 
45.00 14C2RL 6667 Guayaquil. Ecuador 
45.25 HIT 6630 Trujillo. D. R. 
45.34 PRADO 6618 Riobamba. Ecuador 
45.35 RV72 6611 Moscow. U. S. S. R. 

8 9 10 0©0©©0000 
®Má® m m 20 ®®® 16 18 00 
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RADIO NEWS FOR APRIL, 1937 

WORLD SHORT WAVE TIME -TABLE 
(Continued from the Previous Page) 

Hours of transmission for the World's Short Wave Broadcast Stations 

FILL IN LOCAL TIME 
8 9 10 11 M 1 2 3 4 5 6 7 EASTERN STANDARD TIME 8 9 10 11 N 1 2 3 4 5 6 7 
01 02 03 04 05 06 07 08 09 10 11 12 GREENWICH MEAN TIME 13 14 15 16 17 18 19 20 21 22 23 00 

HOURS OF TRANSMISSION 
Wave- 
length 

Letters 
FreKc.aey 

Country r 

45.80 1114D 6550 Trujillo, D. R. 
46.01 YV4RA 6520 Valencia, Venezuela 
46.08 NIL 6510 Trujillo, D. R. 
46.66 HIIS 6430 Puerto Plata. D. R. 
46.91 RIBO 6395 Trujillo, D. R. 
47.06 YVSRF 6375 Caracas. Venezuela 
47.12 'VIRH 6360 Maracaibo, Ven. 
47.24 HRPI 6350 San PedroSula, Honduras 
4734 H17. 6310 Trujillo, D. R. 
47.62 YV4RD 6300 Maracay, Venezuela 
47.77 HIC. 6280 Trujillo, D. R. 
47.77 COHB 6280 Sancti Spiritus. Cuba 
48.05 HIN 6243' Truiiilo. D. R. 
48.11 HRD 6235 La Ceiba, Honduras 
48.15 OAX4G 6230 Lima, Peru 
48.19 HJIABH 6225 Cienaga. Colombia 
48.50 HUA 6185 Santiago, D. R. 
48.54 C'OKG 6180 Santiago, Cuba 
48.70 XEXA 6160 Mexico. D. F. 
48,70 VPB 6160 Colombo, Ceylon 
48.70 CJRO 6160 W'innipeg, Canada 
48.78 VE9CL 6150 Winnipeg, Canada 
48.78 HJ2ABA 6150 Tunja. Colombia 
01.78 YV5RD 6150 Caracas, Venezuela 

48.78 HJSABC 6I.50 Cali, Colombia 
48.86 \VBXK 6140 Pittsburgh, Pa. 
48.88 CR7AA 6137 Lourenzo Marques, A. 
48.94 VF.9HX 6130 Halifax. N. S. 
48.94 COCO 6130 Havana. Cuba 
48.96 HJ3:\BX 6128 Bogota. Colombia 
49.02 HiIIADD 6120 Barranquilla, Coluro. 
49.02 \\2XF. 6120 New York, N. Y. 
49.10 XECW 6110 Xantocam, Mexico 
49.18 -Beograd" 6100 Belgrade, Yugoslavia 
4218 W3XAL 6100 Bound Brook, N. J. 
49.18 \\'<)XF 6100 Chicago. III. 
49.20 ZTJ (JD) 6098 Johannesburg, Africa 
49.22 HJ4:\BE 6095 Medellin, Colombia 
49.26 ZI1\V2 6090 Hong Kong, China 
49.26 CRCX 6090 Toronto, Canada 
49.30 HJ.S.ABD 6085 Cali. Colombia 
49.31 HJ3:\BF 6084 Bogota. Colombia 
49.32 VQ7LO 6083 Nairobi, Kenya. Mr. 
49.34 HP5F 6080 Colon, Panama 
49,34'W9XAA 6080 Chicago, I l l . 
49.34 ZHJ 6080 Penang, S. S. 
49.40 OER2 6073 Vienna, Austria 
49.42 YVIRE 6070 Maracaibo, Venez. 
49.50 \VBXAL 6060 Cincinnati. Ohio 
4930 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 HP5B 6030 Panama City, Panama 
49.83 DJC.- 6020 Zeesen. Germany 

HOURS OF TRANSMISSION 
XS XS XS X5 XS XS XS 

D D D D D p D O 
D I . DD 

D p D p 
D D D O D D 

D D O I I I . D D D 
D O O D D 
Ca D D D p D D I I Sa Sa s 5 5 I I I I 
I 1 I 

XS XS XS 
D D D D D D 

D D D P O 
x3 XS XS 

L L L i... 

AM AM 
D D I I I D D D D 
D D D b O NA D D D D D D O D D 
D D D D X5 XS X5 XC V V 5d 
D D D D D b 

1 sa sd 
0 D D D 
D D D O D O 

O O D D S S 
D D D t 

X S XS XS S S g ((SJ XS XS XS 
D D XA XA XA XA XAÌXA F F SF D D D bD 

D D D D O D 
' 

D O D D D 0 0 
D D D D I D D 

D 
D D 

ITÑ 

D 
O O D XS b D D D D 

AH AH AH A 1 AH AH AH 
Xsi XS 
XS Xs XS D %S XS S D 

D D D D IErn7'>-LUINa=a=AZin D D Sa SOD D D DOD D D D N XS XS x5 
XS X5 D D XS 

XA XA E E U U U XC XS XS 
D D XS XS S D XS 5 S O 
O D 0 D D O D D O D D O b O D D Do 

XS X5 
X5 xXS XS X5 X5 X5 XS Sa sa 

D D D O D o D 
D O D D D D D D D D D D D D D O 

-. P D D 
S 5 D D D D D D 

O D O D D 6 
D 

XS X5 xs Sa XS XS S XS x5 
D O D D 

F S S F 
D D D D I D 
D D D D D O D O D D OD 

D 49.8J Xg UW 6020 Veracruz. Mexico 
49.85 ZAI 6018 Singapore, Malaya 
49.88 XF.tVI 6015 Mexico, D. F. Mexico 
49.90 HJ3:1HH 6012 Bogota, Colombia 
49.92 COCO 6010 Havana, Cuba 
49.95 HJIABJ 6006 Santa Marta. Colom. 
49.96 CFCX 6005 Montreal, Can. 
49.96 HPSK 6005 Colon, Panama 

50.00 XE BT N 6000 Mexico 
Montreal, 

Mexico 
50.00 RV59 6000 Moscow, U. S. S. R. 
50.17 HIX .5980 Trujillo, D. R. 
50.25 HIN 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, Croata Rica 
51.72 YV5RC 5800 Caracas, Venezuela 
51.90 OAX4D .5780 Lima. Peru 

D D 
s s s 5 N N E XS XS XS C I E 

D D D I O O D D S S D D 
Sd 5d D O D O D D D 

D O D D I D D 
O I D D D P D Sa 

O D D O D D 
5a P 

D D D O p D O D D D O D 0 O. 
1-1 i z z S S s S O D O D 

D D o 1D 

`+ D 
XSa D 5a Sa 
X5 X5 

D D 5 s D 5 5 S D D D 
D D D O D 
D O D p D O D 
D O D b - D 
D O XS - S 5 D D 5 S 5 D D D D 

AH AH AH AN AN AN 

A- Thursday, Sunday 
C- Monday. Wednesday. Friday 
D -Daily E- Tuesday. Thursday 
p Friday 
El-Sunday. Monday. Wednesday. Friday G- Tuesday. Thursday, Saturday 
1-Irregularly 

-Tuesday. Thursday. Friday. Sunday 

List of Symbols 
R- Monday. Friday U- Sunday. Monday, Thursday L- Wednesday. Saturday V- Sunday. Wednesday M- Mondai W -Wednesday N- Monday. Wednesday. Thursday Z-Tuesday. eriday 0- Monday. Tuesday. Wednesday. Friday AC- Monday. Thursday. Saturday P- Except Tuesday. Wednesday AG-Tuesday. Sunday S- Sunday AH- Monday. Wednesday. Saturday T- Tuesday AL- Except Monday. Sunday Th- Thursday AM- Monday. Thursday 

AN- Tuesday. Saturday Sa- Saturday 
XA- Except Saturday. Sunday XB- Except Tuesday. Thursday 
XC- Except Tuesday. Thursday. Sunday 
X51- Except Monday 
XS- Except Sunday 
XY -Except Tuesday. Sunday 
XSa- Except Saturday 
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The DX Corner 
(Short Waves) 

(Continued from page 607) 

YDB, Sourabaya, Java, 31.09 meters 
(Street); 1750 kc., 10 a.m. (Gallagher). 
Address: Reports as in YDA. 

PLP, Bandoeng, Java, 11,000 kc., 
6 -10 a.m., except Saturday (Mochrie, 
Street). 

PLE, Bandoeng, Java, 18,830 kc. 
(Brown); 10 a.m. (Gallagher). 

YDA, Tandjong Priok, Batavia, 
Java, 98.68 meters (Street), Address: 
N.I.R.O.M. Koningsplein West 5, Ba- 
tavia C., Java. 

"Philco Radio," Saigon, Indo China, 
11,710 kc., daily 5:30 -9:30 'a.m. (Cras- 
ton); 10 a.m. (Gallagher). 

ZBW5, Hong Kong, China, 17,755 
kc., daily 4 -10 a.m. (from veri.) 
(Street, Huene). Address: Postmas- 
ter General, Hong Kong. 

XOJ, China, 15,800 kc. (Kemp). 
XQAK, China, 6480 kc., 2 a.m. (Gal- 

lagher). 
XGW, Shanghai, China, 10,420 kc., 

alternates with XGM (Brown); 10 
a.m. (Gallagher). 

XGM, Shanghai, 17,000 kc., 7:30 p.m. 
(Brown). 

CQN, Macao, Portuguese China, 
7 -8:30 a.m., Monday and Friday (from 
veri.) (Scala, Brown). Address: Gov- 
ernment Broadcasting Station, Macao, 
Portuguese China. 

XGOX, Nanking, China, 6820 kc., 
5:30 -7 a.m. (Brown, Immicke). 

ZHI, Singapore, Straits Settlements. 
6018 kc., Tuesday 2 -3 a.m. (Brian); 
wants reports. 

RKR, Novosibirsk. U.S.S.R., 1:27 
a.m. (Craston). 

HSP, Bangkok, Siam, 17,740 kc., 
excellent signal (Brown). 

HS8PJ, Bangkok, Siam, 19,020 kc. 
(Self); Monday 8 -10 a.m., Thursday, 
9350 kc., 8 -10 a.m. (Craston). 

JFZC, T.K.K. Steamer Chichibu- 
Maru, 6650 kc., 9 p.m. (Gallagher). 

JZJ, Nazaki. Japan, 11,800 kc., 4:55 
a.m. (Vincent); daily 4 -5 p.m. (Al- 
fred); 12 -1 a.m. (Gallagher); tests 
Monday and Thursday 4 -5 p.m. 
(Brian), ending with series of gongs. 
Address: Overseas Section, Broadcast- 
ing Corp. of Japan, Atagoyama, Chiba 
Ken, Tokyo. 

A FAMOUS SOUTH AMERICAN 
This is the verification card from 
the Costa Rican-station TIRCC, which 
is engineered and announced by our 
old friend Amando Cespedes Marin, 
famous as the owner of "little" ARK 

of earlier days. 

JVN, Nazaki, Japan, 10,660 kc. (Vin- 
cent, Brown, Shamleffer); Saturday. 
Sunday, Monday, 4 -5 p.m. (Dressler, 
Lorvig, Kemp). Address: Same as 
JVH. 

Nazaki, 11,800 kc., Saturday, 
Sunday, Monday 4 -5 p.m. (Dressler, 
Chimes, Shamleffer). 

JVT, Nazaki, Japan, 6750 kc., 4:10- 
7:40 a.m. (Alfred, Ramat, Brown, 
Kemp). 

JVH Tokio, Japan, 14,640 kc., 12 -1 
a.m. (Alfred); 9:30' p.m. (Brown, 
Shamleffer, Howald, Zarn, Jensen); 
5:30 -6 p.m. (Dodge, Atherton, Kent - 
zel); (from veri.) (Lorvig, Kemp, 
Gallagher). Address: Broadcasting 
Corp., Tokio. 

JVE Tokio, Japan, 15,660 kc., 9 -10 
p.m. (Brown). 

JVF, Nazaki, Japan, 15,620 kc., daily 
6 -7 p.m. (Kemp). 

GREETING FROM ILLINOIS 
Edward F. Woodmansee of Spring- 
field, Illinois, sends greeting to the 
great fraternity of short -wave listen- 

- ers and members of the DX Corner. 
He is a great DXer and an "Ace" 

among his friends. 
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JVM, Nazaki, Japan, 10,770 kc., 
12:45 a.m. (Rudolph). 

JVD, Nazaki, Japan, 15,860 kc. 
(Black, Brown); 6 -7 p.m. (Kemp); 
frequently (Gallagher). 

JZK, Tokio, Japan, 15,160 kc., Mon- 
day and Thursday 4 -5 p.m. (Partner); 
Wednesday and Saturday 3 -4 p.m. 
(Lorvig, Brian). 

JZI, Tokio, Japan, 9535 kc., Mon- 
day and Thursday 4 -5 p.m. (Partner); 
Wednesday and Saturday 3 -4 p.m. 
(from veri.) (Lorvig, Styles, Brian). 
Address: Same as JVH. 

WEST INDIES 
Radio Fort -de- France, Martinique, 

French West Indies, 9435 kc., daily 
11:30 a.m. -12:30 p.m. and 6 -7 p.m: 
(Betances). 

HIG, Trujillo City; Dominican Re- 
public, 6280 kc., 7:30 -9 a.m., 1 -2:30 
p.m., 8:30 -10 p.m. (from veri.) (Alfred, 
Ralat). 

HISQ Trujillo. City, Dominican Re- 
public, 6240 kc., 10 p.m. (Alfred); 5206 
kc. (from ann.) ( Betances). 

HI2D, Trujillo, Dominican Repub- 
lic, 6900 kc., 8:30 -9 p.m. (Beck); 6:15 
p.m. (Ralat, Kentzel). 

HIX, Trujillo, Dominican Republic, 
6330 kc. ( Shamleffer); 6350 kc., daily 
7 -10 p.m. (from ann.) (Anca). 

HIIA, Ciudad Trujillo Dominican Republic, 
6630 kc., irregular (Ramat) 9:45 p.m., 6479 kc. 
(f1312. rom veri ) (Atherton). Address: P. 0. Box 

HI4V (7), Ciudad Trujillo, Dominican Re- 
public 6477 kc., 5:l39:4Ó p.m. (Ramat). 

HI4D, Ciudad Trujillo. Dominican Republic, 
6558 kc., 11 :55 a.m. -1:40 p.m. (Ralat). 

HIL, Ciudad Trujillo, 6500 kc., 5:40 -7:40 
p.m. (from veri.) (Ralat). 

p.m. ( 
ZFB( 

Ami 
Hamral). ilton, Bermuda, 10,055 kc., 6:14 

HIN, San Pedro de Macon a, Dominican 
Republic, 6780 kc., daily 7:30 -9 p.m. (from 
ven.) (Ralat). 

HIOB, Santiago de los D.R., 5880 
kc., evenings (Bower, Betances). 

HISN, Santiago de Los Caballeros, D.R., 
48.78 meters, 10 p.m. (Street); wants reports. 

COCE, La Corona, Havana, Cuba, 8523 kc., 
12,250 kc., 11 p.m..5 a.m. (Styles). 

COKG Santiago, Cuba, 6147 kc., 10 -11 p.m. 
(Ralat, Brown. Leutenberg, Shamleffer): 6200 
kc. (Partner. Gallagher). 

COCA Havana, Cuba, 9750 kc., evenings 
( Ralat, Brown, Coover Shamleffer); daily 8 
a.m. -midnight (Dressler); 1 p.m. (Immicke); 
(from ven.) (Atherton, Gallagher). Address: 
Calle 445. 

COOJQ, Camaguey, Cuba, 8665 kc., as late as 
11:30 p.m. (Alfred); 8 -9 p.m. and 7:30 p.m. 
(Shamleffer). 

VP4TC, Port -of- Spain, Trinidad, Saturday 
4:30.4:50 p.m. (Kantzel). Address: 1 Broome 
Street. 

NORTH AMERICA 
KEJ Bolinas, Calif., Saturday 11.12 p.m. 

(Alfred); 9 -10 p.m. ( Sahlbach): 9010 Ice. 
(Owen. Kemp). 

KEE, Bolins, Calif., 7700 kc., Tuesday 12 -1 
a.m. (Jensen). 

WON, Lawrenceville, N. J., 11870 kc., 6 p.m. 
(Alfred. Shamleffer). 

WNC, Hialeah, Fla., 15055 kc., Sunday 1:30- 
3 p.m. (Kentzel). 

VEBBK, Vancouver, Canada" B. C., 4790 
kc., 8 -8:15 p.m. (Samson). 

VE9AS, Fredricton, New Brunswick. Can- 
ada, 6425 kc., Saturday 4:30 -5 p.m. (Kentzel). 

XEBT, Mexico, D. F., Mexico, as late as 
2:15 a.m. (Smith). 

XERE, Mexico, D. F., Mexico, 11800 Ice.. 
1 -3 p.m. (Howald). 

XEWI, Mexico D. F., Mexico, 11900 kc., 
10:15 p.m. ( Sahlf 

!0 

ach, Shamleffer); 6015 kc., 
daily except Sunday 8 -11 u.m. and Monday, 
Wednesday and Friday 3.4 p.m.. 6:30 -8 p.m. 
on Tuesday and Thursday (Partner); (from 
veri.) (Rudolph. Foshay, Anca). Slogan: "My \ -oice to the World from Mexico." Address: 
P. 0. Box 2874. 

XEXA, Mexico, D. F., Mexico, 6180 kc. 
(Shamleffer) 

XECR, Mexico, D. F., Mexico, 7380 ke., 
Sunday 0 -7 p.m. (Ramat, Shamleffer, Samson, 
Sahlbach); 11820 kc. (Markuson, Anca). 

XEPT, Mexico, D. F., Mexico, 6000 kc., 
Saturday at midnight ( Sahlbach). 

XETU, XECU, Mexico. D. F., Mexico, 6120 
kc., until 11 p.m. (Gallagher). Slogan: "Ra- 
dio Nacional." 

XEDQ, Guadalajara, Jalisco, Mexico, 9320 
kc., evenings (Markuson); 7 -12 midnight (Gal- 
lagher, Partner). Address: Calle 16 de Sep - 
tiembre No. 64. 

XELO, Piedras Negras, Mexico, 580 kc. 
(Dahm). 

(Turn to page 620) 
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in ALLIED'S 57filrioq CATALOG j 156 PAGES OF REAL INTEREST FOR EVERY 
Rtau'sSERVICEMAN, DEALER, AMATEUR & BUILDER 

11614. 
Send for the new months -ahead 1937 Spring ALLIED 
Radio Catalog! 156 big pages packed with radio's 
newest developments. Everything in radio that's new, 

worthwhile and important! More than 10,000 parts; 50 new 
Knight radios -5 to 19 tubes -for AC, AC -DC, 6 -volt, 32 -volt, 
battery and auto operation; complete lines of Amateur transmit- 
ting and receiving gear; new Public Address systems; latest test 
instruments; dozens of Build- Your -Own kits; Rurlpower Genera- 
tors and Windchargers; books, tools, etc. Everything in Radio 

for Everyone in Radio -at new low prices! 
See the new Knight 11 Tube AC Superhot-Radio's 

wonder Receiver! Features Automatic Dialing, Tone 
Expansion, Automatic Frequency Control, metal tubes, 
world -wide range, beautiful new cabinet. etc. -at an 
amazingly low price! v 

n411/17192+72/1r 

BAKELITE MODELS! 
. \I.I.II:1, 

Wore, errerai new nlat it 

receivers -Ideal for "compan- 
Ion" or "spare" sets. Avail- 
able In various attractive col- 
ors. they offer real profit-mak- 
ing possibilities. handsome 
appearance. strong reception. 
and fine tone quality make 
these the outstanding sets in 
Radio! 

NEW AUTO RADIOS 
Poverful, setuit ice. seler- 

tiSe, in carporating the latest 
improvements in auto radin 
design. the new Knight Auto 
Radios offer more for your 
money than ever before! G. 7 

and lt tube models. featuring 
push-button "touch- o-matic" 
tuning. metal tubes. with 1037 
dash mounting panels. The 
finest Auto Radios ever of- 
fered. 

"BUILD- YOUR -OWN" KITS 

Write for FREE parts lists! We can 
supply matched kits for building any 
radio circuit described in this or any 
other magazine or Handbook. You'll 
achieve best results when you use 
ALLIED matched, approved parts. 
Also -see pages 123 -1 -0 of the new 
ALLIED Catalog for other new, low - 
priced kits, including the Knight 
Volume Expander" described In Ra- 
oto News" for February 1937. 

NEW SOUND SYSTEMS 
See the newly designed 

Knight Sound Systems -8 to 
GO nnits- permanent. portable 
and mobile. for 110 volt. 6 volt 
and universal operation. Fea- 
turing the exclusive "Cali- 
brated Output Indleator ', 
higher fidelity. greater de- 
pendability. and beautiful new 
cases -at new low prices. 
Ilere are tremendous n,ones- 
nosing. profit -making oppor- 
tunities! 

NEW AMATEUR GEAR 
Join the Daily 11.unfosC- 

see the greater Amateur sec- 
tion In the new ALLIED 
Catalog! Complete lines of 
Amateur transmitters. receiv- 
ers. and transceivers. in fac- 
tory -built and kit form. Sea 
the new ItCA -ACR 153. "Sky - 
Challenger". Utah Add -A- 
L'nit S- miller. National Os- 
cilloscope. I. P. S. "Rubber 
Crystal" and many others. 
Make ALLIED your Amateur 
Ileadquarters. 

FASTEST SERVICE! 
LOWEST PRICES 

You can buy with con- 
fidence at ALLIED - 
Radios' Leading Supply 

House! You get what you want when you want it. 
Our tremendous stocks, our central location, our 
economical merchandising methods, our super-effi- 
cient shipping department mean greater values, 
faster service and lowest prices for you! Thousands 
of Radio Dealers, Servicemen, Amateurs and Build- 
ers find that they save more time and make more 
money by ordering from ALLIED. Why shop skimpy. 
incomplete "radio pamphlets " ? -fill ALL your radio 
needs from the new 156-page ALLIED Catalog - 
Radio's Complete Supply Guide! 

MORE THAN 10.000 PARTS! 
The new ALLIED Catalog lists more 

than 10,000 exact duplicate and re- 
placement parts for repairing or con - 
structing any radio circuit. For 
standard or special equipment, for 
every -day or hard -to -get parts you'll 
find that ALLIED is your "Silent 
Partner" -ready to serve you faster 
and better In every way! very part 
shown in the ALLIED Catalog is 
standard, highest quality, tested mer- 
chandise, built to deliver long. de- 
pendable, customer pleasing service. 

SEND FOR I_ ALLIED Radio Corporation 
YOUR COPY 833 W. Jackson Blvd., Dept. 1 -D 

F R E E! I Chicago, III. 

Rush me your new Spring 1937 ALLIED Radio Catalog - 
Radio's Complete Supply Guide. 

ALLIED RADIO! 
CORPORATION I 

833 W. JACKSON BLVA CHICAGO 

Name 

Address 

State 
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Handier than Ever 
GENERAL UTILITY 
Electrolytics 
Where big capacity nt a low price is the eery 
thing, nothing excels the AEROVOX PBS 
Cardboard -Case Electrolytics. And now . . . 

these handy units are 
made still handier with 
A djustimount Flanges. 

* 
Note how these units are 
mounted -single, double 
and in threes. Match 
any mounting -hole spac- 
ings. 

use them for hurry-up 
servicing Jobs, for 
"ham" filters and by- 
passes, for lab. layouts, 
etc. 

PBS units are now com- 
ing through with the 
NEW Adjustimouat 
Flanges. 

In 200 and 450 v. work- 
ing. Widest choice of 
capacities. Single, dual 
and triple sections. 

Minimum balk due to 
latest electrolytic tech- 
nique, 

Send for CATALOG ... 
Covers the MOST COMPLETE line 
densers and resistors. Also sample 
monthly Research Worker. 

of con- 
copy or 

CORPORATION 
y0 Wm:Bn. non 5,_ Brooklyn, N. Y. 

FIGURE 1 

The watt -hour meter as a service instrument provides many a short -cut to an 
accurate diagnosis. 

THE SERVICE BENCH 
(Continued from page 590) 

items. We figure it's part of our job to 
pass these good things on to other ser- 
vicemen. Let us hear from YOU!) 

THE DAY'S WORK 
Something a bit novel, but darn sound - 

and sent to us by Howard J. Surbey of 
North Canton, Ohio: 

Watt -Hour Meter 
Used as a Service Instrument 
"The ordinary watt -hour meter, such as 

is used to register the current consumption 
in one's residence, may be used for many 
tests on radio equipment and other ap- 
pliances. As the majority of radio sets, 
and other electrical apparatus, have the 
power consumed marked in watts on the 
nameplate, it is a simple matter to arrive 
at reasonably correct conclusions as to de- 
fective equipment by comparing the actual 
wattage consumption with the nameplate 
rating. In the case of a radio it is most 
convenient that this can be accomplished 
without removing the set from the cabinet. 

"By arranging a watt -hour meter on a 
test board, as suggested in the photograph 
of Figure 1, and timing one or more revo- 
lutions of the meter disk, a simple equa- 
tion can be applied which will indicate the 
watts consumed by the radio. Of course, 
the same results would be obtained with 
an indicating wattmeter, but the watt -hour 
meter is much cheaper and will withstand 
considerable overloads for short periods of 
time. In the case of the meter illus- 
trated, the left -hand receptacle connects 
to the line terminals of the meter, and the 
other to the load, or set. The meter is rated 
at 10 amperes, 115 volts, 2 -wire and 60 
cycles. 

"Its use in radio servicing is best dem- 
onstrated with an actual case. A 7 -tube 
radio, having a nameplate rating of 75 
watts, was brought to the laboratory with 
the complaint of weak reception. After 
the necessary connections had been made, 
the radio was turned on, and one revolu- 
tion of the meter disk was timed with the 
second hand of a watch. (A black mark is 
painted on all meter disks for counting 
revolutions.) 

"The equation for any type watt -hour 
meter to determine wattage is W = 3600 X 

K X R/S, where K is the meter constant, 
R the number of revolutions and S the 
number of seconds. In using the meter 
the only matter to predetermine is the disk 
constant. It is marked on the nameplate 
of some meters, and on the disk of others. 
It is designed by the letter K. 

"In the case under consideration, K = 
2/3, and S = 21. Substituting in the equa- 
tion, 3600 X .66 X 1/21 equals approxi- 
mately 114 watts against a normal con- 
sumption of 75 watts. It is logical to sus- 
pect a leaky condenser, or some other 
partial short- circuit in the power circuit. 
However, before checking for defects, we 
removed all tubes and repeated the test. 
The meter disk barely moved - almost too 
slow to time, which indicated that the 
power transformer was not at fault. Upon 
replacing the rectifying tube only, consid- 
erably more wattage was consumed than 
was indicated by the type of circuit. Upon 
test with an ohmmeter, a filter condenser 
was found to have a resistance of only 
1500 ohms. This was replaced. 

"All tubes were replaced, and the watt- 
age again measured, the time for one revo- 
lution now being 33 seconds. Using the 
same equation we have 3600 X .66 X 1/33, 
or 73 watts, which is close to normal. 

"In defective receivers showing less than 
normal consumption, it was usually dis- 
covered that an open -circuit existed some- 
where in the power supply -such as a 
bleeder resistor. 

"In cases of intermittent reception, where 
it is necessary to allow the receiver to 
operate for some time before the trouble 
manifests itself, checking the wattage, be- 
fore and reception stops, will often furnish 
a clue as to the trouble. That is, the radio 
is plugged through the watt -hour meter, 
and when the trouble becomes apparent, 
the power taken by the receiver may be 
read without touching the set. This is a 
highly desirable feature, for the least move- 
ment of the receiver will often restore 
normal reception in these baffling cases. 

"One of the chief advantages in this 
method of testing is that of being able to 
make a quick and fairly accurate diagno- 
sis without removing the chassis or con- 
necting analyzers. After the watt -hour 
test, the other test equipment, if necessary, 
can be applied more intelligently. Another 

(Turn to page 632) 
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RCA ALL 
THE WAY 

Re it jú ng 
RCA Manufacturing Company, Inc. Camden, New Jersey 

A Service of the Radio Corporation of America 

613 

EVERYTHING IN 

RADIO- MICROPHONE 

TO LOUDSPEAKER 

To the consumer, RCA means high quality performance at low cost . .. To the radio man, RCA means easier selling, higher profits 

NEW STREAMLINED MIKE"! 
RCA "Aerodynamic" Microphone combines 

small size with fine performance! 

SPECIFICATIONS: 
Type ... Pressure Operated. 
Frequency Range...100 to 6000 cycles. 
Impedance ... 250 ohms. 
Average Operating Level -68 db (10 bar 

signal across open circuit). 
Dimensions ... 2 %" wide, 3" high, 3 %" deep. 
Net weight ...1 '' pounds. 
Finish ... polished chromium. 
Cable ... 6 feet shielded cable. 
Stand Fitting Size ... %" pipe thread. 

RCA's new Aerodynamic Microphone, Ml -6226 
-the pressure operated dynamic type -is 
small enough to fit the hand, light enough to 
carry easily, and offers outstanding perform. 

ance! It is ideal for normal public address 
work and particularly suited for close talking. 

This new "mike", handsomely streamlined, 
gives excellent frequency response, insuring 
truly natural tone reproduction and clarity of 
speech. Its new Alnico permanent metal mag- 
net provides maximum sensitivity and extra 
long magnet life. In addition, it makes the use 
of external excitation or power unnecessary. 

Besides these features, the RCA Aerody- 
namic Microphone also offers many others, 
listed below for your convenience. Look them 
over. They'll convince you that there's plenty 
of microphone quality packed beneath the 
attractive chrome covering! 

NOTE THESE FEATURES! 
Small size Light Weight High Sensi- 

tivity No external excitation of power 
supply required Rugged construction - 
insensitive to mechanical vibration. 

Unaffected by changes in temperature, 
humidity or barometric pressure May be 
operated at distances up to 1000 feet from 
amplifier Excellent for close talking 
Practically non- directional when faced ver- 
tically Minimum response to wind New 
Alnico metal magnet- retains magnetism 
indefinitely. List Price, $26.50 

Convert Your Radio Into 
Phonograph-Radio at Low Cost! 
You can do it with the smart RCA Victor 
Record Player illustrated here! This fine in- 
strument easily and quickly attaches to any 
electrically operated radio and in a jiffy turns 
it into an electric phonograph -radio combina- 
tion! With it, you can hear all your favorite 
radio programs PLUS recorded music! 

LATE NEWS FLASH! 
1936 RCA Metal Tubes Sales 

Double Those of 1935! 

Extra quality of RCA Tubes boosted 
1936 sales to double the millions sold 
in 1935. 

Its small size 
means you can 
conveniently 
place it in any 
small place. 
And its yours 
for less than 
$20, in a fine 

walnut finish. Or you can get it in red, black 
or ivory for just a few dollars more. 

RCA Victor also offers great values in new, 
1937 radios! There are many new models 
and prices, plus a fine array of performance 
features including Magic Voice, Magic Brain, 
Magic Eye, Metal Tubes. And in addition - 
with an RCA Victor set you enjoy the extras 
of radio that's RCA ALL THE WAY- instru- 
ments created by the same men who build big 
broadcasting studios! Hear these new radios 
today. Their beautiful cabinets will more 
than please you. Easy C. I. T. time payments. 

ACR- 155 ...New, Low -Cost General 
Purpose Communications Receiver 
Amateur's Net $74.50 f.o.b. factory 

2 RCA Amateur Receivers 
Answer Price and 

Performance Problems! 
This receiver brings superior performance un- 
der modern operating conditions -yet sells 
at exceptionally modest cost! A number of its 
features are nono be found in other receivers 
costing so little. The outstanding features in- 
clude continuous frequency coverage from 
520 to 22,000 kcs...9 Metal RCA Radiotrons 
for improved high- frequency performance... 
improved, large tuning knob with crank han- 
dle for easy tuning...100 to 1 band spread tun- 
ing drive...improved, adjustable, air -dielectric 
trimming capacitors...magnetite -core if trans- 
formers...calibration -spread dial for accurate 
logging ... electrically stabilized oscillators. 

ACR- 175 ... New, Multi- Feature 
Communications Receiver... 

An Outstanding Value! 
Amateur's Net $119.50 f. o. b. factory 

This excellent 
instrument pre - 
sentsa combina- 
tion of advanced 
features not 
even found in 
receivers selling at much higher prices! 

Its keen selectivity, plus a specially de- 
signed crystal filter, makes separation of 
interfering stations easy -even in the most 
crowded amateur bands. 

Among its 32 performance features is an 
unusual tuning range -S00 to 60,000 kcs.- 
giving coverage of many services unreached 
by other communications receivers. Has 11 

tubes, two stages of high -gain i -f amplifica- 
tion and a smooth -handling, single control 
band spread system for easy tuning and ac- 
curate logging without use of reference points. 
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HAILED BY "SOUND" DEALERS 

THE HIT OF THE SEASON 
HUM LESS 

BEAUTIFUL 
CABINETS 

VERY 
SENSITIVE 

- EXCELLENT 
TONE 

ATTRACTIVE 
PRICES 

WEBSTER -CHICAGO'S 
New INTER- OFFICE 
COMMUNICATION 

SYSTEMS 

TYPE OC -2 is the two station 
system. Operates on either A.C. or 
D.C. 110 volts. System consists of 
two amplifier units, each being housed 
in an attractive cabinet -with ebony 
finish. Separate volume control for 
adjusting to any degree of loudness. 
Unit is very sensitive and ordinary 
conversation can be picked up across 
the desk. Free from hum or noise, 
and conversation is entirely private. 

TYPE OCM is the multiple sys- 
tem for any number of stations up to 
ten. A selector switch permits pick- 
ing any station for private conversa- 
tion. Housed in identical cabinet to 
Type OC -2, and has the same fea- 
tures of construction,- including opera- 
tion on either A.C. or D.C. 110 Volt. 

SPECIAL 
DEALER SALES HELPS 

This looks like the big money maker 
of 1937 for aggressive Radio dealers. 
Webster- Chicago has prepared an at- 
tractive mailing piece that will help 
open doors for you. Don't miss this 
opportunity. Get started now. Write 
for full information. 

WEBSTER- CHICAGO 
Manufactures a complete line of 
sound equipment and accessories, in- 
cluding factory call systems, school 
systems, theatre equipment, etc. 

\sfjl. Strict Dealer Policy \o k \ e Fully Licensed 
Q Brf \OCA Time Payment Plan 

41,,\34, 
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RADIO PHYSICS COURSE 
ALFRED A. GHIRARDI 

Lesson 61- Filters 
SIMPLE type of high -pass filter is 
shown in (A) of Figure 1. The high - 
frequency current passing through 

the circuit encounters very little imped- 
ance from the series condenser, but 
encounters a high impedance in the induc- 
tance, so not .mtfch is shunted. The. low- 
frequency currents attempting to pass 
through, however, encounter high imped- 
ance in the condenser and are easily short - 
circuited out by the inductance -none of 
them, therefore, getting through. The ac- 
tion of this type of filter is shown at (B). 
Notice that the low frequencies are cut off 
and the high frequencies are passed 
through. At (C) is shown a single section 
T -type high -pass filter. 

condenser notations in accordance with 
those used in discussing low -pass filters, 
the equivalent inside condenser is called 
C. Each outside condenser then has a 
value of 2 .C, as shown at (B): There- 
fore in T -type high -pass filters, the end 
capacitances are each twice the capacitance 
used in the repeating sections, since the 
latter is the sum of two section- capaci- 
tances in series. 

At (C) is shown a "pi" type single - 
section high -pass filter. When two or more 
such sections are joined together as at 
(D), we have two similar inductances in 
parallel' with each other at -the center. 
These may be considered as being replaced 
by a single inductor L, having half the 
inductance of either one. Therefore the 
outside inductors are each equal to 2L,. 

Figure 1. (A) A single section high -pass filter. (B) Transmission characteristic 
of a high -pass filter. (C) Single section T -type high -pass filter. 

Figure 2. Various arrangements of T and "Pi" section high -pass filters. (A) and (B) 
2- section T- filters; (C) single section "Pi" filter; (D) and (E) 2- section "Pi" filter 

At (A) of Figure 2 we have two single - 
section T -type filters joined to make a 2- 
section unit. The part of the circuit 
between the two chokes has two similar 
condensers in series. They may be replaced 
by a single condenser C, having half the 
capacitance of either one. To keep our 

Thus in a multi- section "pi" type high - 
pass filter, each end inductance is twice 
the inductance used in the repeating sec- 
tions, since the latter is the sum of two 
section inductances in parallel. Here again, 
the larger the number of sections, the more 
perfect is the cut -off. 

The 25L6 Tube 
NEW YORK, N. Y. -A 25 -volt beam - 

power amplifier tube, suitable for a.c. d.c. 
sets has been announced by RCA. This 
tube has the customary filament drain of 
.3 ampere. Its maximum output in Class A 
service is 2.2 watts with 110 volts applied 
to plate and screen. 

The 6A5G 
Sylvania has announced a new glass tube 

with octal base, type 6A5G. The tube is 
similar in characteristics to a 2A3, but it 
has a 63 -volt heater and a cathode. The 
cathode is connected to the center of the 
filament inside the tube and is also con- 
nected to a base pin. 
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MALLORY-' Y 

recision Radio It eplacemen.t 

Parts Cost No More 

'ham Ordinary Products 

Is this a SURPRISING 
STATEMENT to you? Well, it's true and you can 
prove it for yourself! 

"Mallory -Yaxley leadership ", said a service man 
some time ago, has certainly done more for the 
man in my profession. It has given him universal 
replacement with dependable products -easier, 
surer methods of installation -smaller stocks - 
and accurate service and replacement information. 
I'd like to use more Mallory -Yaxley products but 
I have to watch my prices!" 
Yet the very thing he said he had to do was the 
very thing he hadn't done! He hadn't watched his 
prices -he hadn't made comparisons -he didn't 
know that Mallory -Yaxley Precision Radio Re- 
placement Parts with all their quality, with all 
their prestige, cost no more than ordinary products. 
But he proved it for himself -just as you can prove it for yourself! He got out 
his catalogs and checked condensers price for price! He turned to vibrators and 
checked them price for price! He did the same with volume controls! 
Perhaps you think that a company big enough to publish the Mallory- Yaxley 
Radio Service Encyclopedia charges more for its parts than you can afford 
to pay. Perhaps you feel that a company big enough to provide all the help 
that Mallory -Yaxley has provided, does provide and will continue to provide 
must charge at least a little more than or- 
dinary replacement parts can be purchased 
for. Irso -check ;prices and make compari- 
sons. You'll be surprised and pleased! 
And after you've used Mallory -Yaxley Re- 
placement Parts awhile you'll find they in- 
sure customer satisfaction to such an extent 
that they actually cost less in the long run. 

Use 

MALLORY 
REPLACEMENT 

CONDENSERS... VIBRATORS 

The Biggest 
HelpAService 
Man EverHad 
Ask the Mallory- Yaxley distributor about coppyy of the 
MALLORY- YAXLEY RADIO SERVICEyENCYCLOPE- 
DIA which gives complete, authoritative information on all 
repairing of all sets! 

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

CABLE ADDRESS - PELMALLO 

Use 

A3c LE 
REPLACEMENT 

VOLUME CONTROLS 
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. 
iS the price cf 

DURING the recent 
flood, Midwest 

owners. everywhere, 
tuned in Cincinnati 
stations and amateurs... 
listened to exciting, 
dramatic descriptions 
of flood rescues, fires, 
explosions . . . and 
emergencies of all kinds. 

9S 
AND UP 

NEW LOW BASE PRICE 
FORA WORLDWIDE 

MIDWEST 

ZAP 
Your radio j'r,Qt 

enjoyment is doubled 7" 
with DialAMatic Tuning* ( *optional) the 
amazing new Midwest feature that makes 
this radio practically tune itself, Zip! . 

Zip! . Zip! . stations come in 
instantly, automatically, perfectly . . . as 
fast as you can push buttons. 
Not a cut price set, but a more powerful super 
performing radio in a big, exquisitely designed 
cabinet of matched walnut. America OK'S 
Midwest radios because they outperform 
ordinary sets on a point-for -point comparison. 

30 DAYS FREE rR/tAL 
Why be content with an ordinary 6, 8, 10, or 
12 -tube set when you can buy an 18 -tube 
deluxe Midwest for 
the same money? 
When you buy the 
Midwest factory-to. 
you way. you deal 
directly with the 
factory that makes 
radios, instead of pay- 
ing extra profits to 
wholesalers, distrib 
utors, retailers, etc. 

SEND FOR cRE£ 
40-PAGE CATALOG 

You have a year to 
pay ... terms as low 
as 10e a day ... you 
secure privilege of 30 

- days Free trial in your 
own home. You are 
triply protected with 
Foreign Reception 
Guarantee, Money- t 
Back Guarantee and 
One -Year Warranty. 
Dept. M -11 Midwest Radio Corp., Cin'ti O. 

MIDWEST RADIO CORPORATION 
I DEPT. M1a CINCINNATI, OHIO I 
I Send me your new FREE 40.page catalog. 
I Name I 

Address . I 

I Town State I 
User-Agents s Make Easy Extra Money. Check Here D for details. 1 
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ORD? QRD? QRD? 
CONDUCTED BY GY 

WELL, gentlemen of the glass wrist, ye scribe has been at the scene of all 
the commotion going on out on this coast west of the Rockies. The sea - 

mens' strike filtered into the ranks of the radiops and the echo actually became 
action, with the results you already know. 

T HE general strike which was called 
a few months ago was aided by in- 
termittent sympathy strikes on the 

East Coast and gulf ports as the ARTA 
was one of seven unions forming the Mari- 
time Federation of the Pacific. They went 
out on strike when it was called by Mr. 
Bridges, who is well known in shipping 
circles out on this coast, but we have not 
been able to find any operator who was 
asked whether he favored the strike or not. 
Of course, being members of a closed fed- 
eration, it goes without saying that the 
will of the majority will be done as against 
the few who may decide otherwise. 

ARTA, in line with other organizations. 
is making some demands -a wage of $125 
per month on lumber schooners instead of 
the $100 now being received. In regards 
to benefits, there are the usual demands, 
with nothing drastic added and there is no 
doubt but the demands will be met. Much 
padding and hullabaloo has been written 
by publicists in regards to the strike move- 
ment- scandal- speeches from both sides 
are obscuring the real issues and at the 
present writing there have been many 
meetings of delegates and arbitrators for 
both sides and the sum total has been nil. 

Mery Rathborne of the San Francisco 
local of the ARTA is also secretary of the 
San Francisco local of the Maritime Fed- 
eration. Jordan of the San Pedro local 
is also secretary of the same local for the 
Maritime Federation and both of these 
men have been receiving salaries from 
each during the strike. No so bad, eh 
what ! We cannot suggest that these men 
drop their ARTA salary as they are doing 
both jobs and should be paid accordingly. 
Or is the workman worthy of his hire? 
But we can and do advise that some one 
but put in an acting capacity until either 
of these men come back to their former 
duties with clear minds on one job. 

Jordan and Rathborne are being quoted 
by the press as working towards a vertical 
union on the order of CIO and for these 
same tactics Lewis was suspended by the 
American Federation of Labor and Harry 
Bridges was let go by Ryan. ARTA is a 
craft union and the legitimacy of paying 
a man out of craft funds when he is an 
advocate of a vertical industrial union is, 
to say the least, questionable. We will not 

enter into a controversy over the merits 
of craft versus industrial unions, as both 
have their individual merits. Perhaps in 
other fields of work one may fit more per- 
fectly into the scheme of things than the 
other. We simply record the facts and de- 
velopments and let the "radiop" reader 
judge as he will. The fact does remain 
that ARTA members in Marine employ- 
ment favor a vertical union on the order 
of Maritime Federation, which comprises 
all seamen and dockworkers. If this should 
happen, the ARTA then would handle 
only the land jobs and may lose the bulk 
of their roster to the seamen's union. 
This situation is really worthy of deep 
thought, for it marks the cleavage of opin- 
ion and work that has been going on for 
the past six years. 

In 1936 Rathborne and Jordan said an 
operator must make up his mind as to 
whether he desired sea duty or shore duty, 
because he couldn't do both. This strike 
has done some real good, as it has made the 
radiops question their leadership and pol- 
icy. And when radiomen start in to talk 
and discuss and "cuss," there may be 
progress. Right now the boys are dis- 
cussing the Peoples Press as their voice 
and the assignment lists could use a bit of 
thought, as mediocre men are placed on 
the same level as the capable, and we do 
know that some are better and more intelli- 
gent than others. 

Our buddies may wonder what a picture 
of a golf game is doing in our heading this 
month. The answer is, it shows operators 
of the Marconi Television, London, broad- 
casting a television version of a golf game 
to London's lookers and listeners -in. A 
new field for 'bps." 

Steamship companies are rushing the 
purchase and installation of equipment to 
comply with the radio laws of the Federal 
Communications Commission in remod- 
ernizing old Xmtrs and receivers and in 
putting in complete new jobs so as to be 
able to pass inspection. This, of course, 
will create more jobs and with this influx 
of work radiops should be getting real 
wages because of the new openings. We 
expect this to continue for quite a few 
years and from present observation, the 
depression is something of the past. 

And now we have the ACBT, or, in 
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language more easily understood, the As- 
sociated Columbia Broadcast Technicians. 
The WABC local of this organization re- 
cently wrote us about its election of officers. 
To quote from our good friend Charley 
Kleinman, who is secretary of the organi- 
zation, "This group is the local of the 
ACBT which was formed some three years 
ago in desperation when it was realized 
that there was at that time no organization 
which filled the bill for broadcast engi- 
neers. Although at the present time only 
CBS men are eligible for membership, it is 
in no sense a company union and has 
gained a great deal for the membership. 
While the plans for future activity in the 
field are still quite nebulous, we are keep- 
ing a careful ear to the door and will 
hardly be left behind in any new devel- 
opments within the broadcast industry." 
And may we say "Good luck!" to the or- 
ganization and its new officers and we hope 
to be hearing from you again for the bene- 
fit of all broadcasters. 

Through the courtesy of the CREI, we 
quote the following: "C. T. Lingo, Eastern 
Airlines Chicago station, recently resigned 
to accept another position in Savannah, 
Ga. Passed through Jacksonville on a 
night plane and said `howdy' to me (Delery 
Freret). The joke is on him! Effective 
Nov. 1st EAL operators get the following 
pay scale: $125 for three months proba- 
tion and then $135 with corresponding in- 
creases for other than junior operators. 
Service is counted at $5 extra for each year 
up to four years. Maximum possible pay 
is about $180. EAL needs several 35 
WPM operators." 

Across our desk comes one from far -off 
Siam -that spot that was put on the map 
sometime ago by the King and Queen of 
that distant country who came here for 
an operation on the King's eyes. S'funny 
the great distances that this RADIO NEWS 
mag. does travel and is read from cover to 
cover by those now -foreigners who were 
former American radiops but who now 
have soft billets with American concerns 
in far -off lands. And it is more than fitting 
that we should make an effort to locate an 
old buddy of our correspondent, Allen 
Bassett, who, he says, has been sailing out 
of New York for some years past. His 
name is William Leipert, and if any of you 
boys and girls can find him, kindly have 
him get in touch with this department. 
Bassett has entrusted to our care a letter to 
be forwarded to Leipert and we shall hold 
the same in safekeeping until we locate him. 
And as this is our good deed for the day, 
we'll blow off with a 73 ... ge ... GY. 

Radio Parts Trade Show 
NEW YORK, N. Y. -The first exhibition 

of the Radio Parts Manufacturers National 
Trade Show will take place at the Stevens 
Hotel in Chicago, June 10 to 13 of this 
year. The management of the show an- 
nounced that a total of 100 booths has 
already been reserved and that the facili- 
ties of the hall might prove inadequate to 
accommodate all participants. 

Treasure Island 1939 
SAN FRANCISCO, CALIF. -In 1939 

the Golden Gate International Exposition 
will be held at San Francisco, the exposi- 
tion is to stress communication, transpor- 
tation and recreation. Where Chicago and 
New York went to the trouble of erecting 
several buildings for the purpose, Califor- 
nia goes them one better and will create an 
artificial island in San Francisco Bay. A 
series of broadcast programs in this con- 
nection is being sponsored by the Owl 
Drug Company; the title of the series will 
be "Treasure Island." 

617 

THE WESTON 

CHECKMASTER 
00 

5 NET 

TO DEALERS IN U. S. A. 

It's the experienced servicemen who have gone for the Model 771 Check - 
master in a big way. This was to be expected ... for we built Model 771 

to give the serviceman everything he needs for trouble shooting and 
estimating In one compact, easy -to -carry case. He has all this in the 
Checkmaster ... providing as it does for a thorough check of tubes, as 
well as for checking continuity, resistances and voltages. In addition, it 
has a spare compartment for tubes or tools. This means time saved in 
answering emergency calls ... for he need carry only this one, compact 
and complete Checkmaster for quickly getting at the root of the trouble. 

But to make the Checkmaster even more useful, it has been strikingly 
designed and finished for counter use as well ... making it the handiest, 
most versatile tool any serviceman can own. Inexpensive, too. And the 
name it bears is the best guarantee of instrument dependability and long 
life. Be sure to see the Checkmaster at your jobber's, or return the coupon 
for complete information. 

FEATURES: 
INGENIOUS WESTON SWITCHING CIRCUIT 
ACCOMMODATES TESTING OF .TUBES WITH 

WANDERING FILAMENTS 

Wired for testing latest tubes. 

Neon short check while tubes are hot. 

Cathode leakage test of CORRECT DESIGN. 

Individual tests on elements of diodes. 

Voltage ranges for point -to -point testing. 

High and low resistance ranges for continuity 
testing with built -in filtered power supply. 

Actual condenser leakage measurements -all 
types of high and low voltage condensers- 
read in ohms on meter scales. 

All readings on one legible, open -scale meter 
... the famous WESTON 301 in modern rec 
tangular form. 

Positive line voltage control. 

Weston Electrical Instrument Corp., 615 Frelinghuysen Ave., Newark. N. J. 

Rush me bulletin on the Checkmaster and other Radio Instruments. 

NAME 

ADDRESS 

CITY STATE 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


618 

FREE 
A NEW ILLUSTRATED 

BOOK EVERY ONE 
INTERESTED IN 

RADIO SHOULD OWN 

"THE 

INSIDE STORY 

OF 

RADIO BATTERIES" 

It tells, and shows, how batteries 
are made, how they should be used 
to best advantage, what you should 
expect from them. It contains per- 
formance curves, charts and help- 
ful technical information. Profuse- 
ly illustrated. If you want to be 
"up" on the latest in battery-oper- 
ated sets, get this book. There's 
dope in it every radio man will 
want. 

SEND US THE COUPON 
WE'LL SEND YOU THE BOOK 

NATIONAL CARBON COMPANY, INC. 
P. O. Box No. 600, Grand Central Station 
New York, N. Y. 

Please send me free of charge the new book, 
"The Inside Story of Radio Batteries." 

Name 

Address 

RN-t 

START A BUSINESS ¡7\ IN YOUR HOME 
Make 8 Moneylace 
H. E. BOWMAN OF TEXAS 

-WHO EARNED $7000.00 IN 1936. 
Exceptional earnings like this show the 

possibilities of the profitable business opportunity I 
now offer you without any investment on your part. Our 
new "DEALERSHIP" PLAN will appeal to the man 
who is looking for a greater Income. Write details 
about yourself and past experience and we will mail 
you our "DEALERSHIP' PLAN which is now 
providing excellent incomes for many reliable men. A 
fine opportunity for retired business man or salesman. 
FYR -FYTER COMPANY Dept.22 -16 DAYTON. OHIO 
IwMPWWWW wwwwww 
RADIO ENGINEERING 

RCA Institutes otter 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 nome Study Courses under "No 
obligation' plan. Catalog Dept. RN -37. 

RCA INSTITUTES, Inc. 
75 Varirk St., New York 1154 Merchandise Mart, Chime 
Recognized Standard N Radio Instruction Since 1909 

The Navy Net 
(Continued from page 584) 

application form and take a physical exam- 
ination at District Headquarters, any Naval 
Recruiting Station, or regular Navy estab- 
lishment to which a medical officer is 
attached. 

The Naval Communication Reserve is 
administered by the Commandant of each 
Naval District, subject to the rules and 
regulations of the Bureau of Navigation. 

To provide training for those reservists 
who desire to undertake it, a communica- 
tion organization is maintained, in each 
Naval District, and a reserve ,officer is 

designated as Naval Communication Re- 
serve Commander. The District is divided 
into Sections, and the Section further di- 
vided into Units. After an application has 
been received, the applicant will be notified 
when and where to report for physical 
examination. 

Each Naval District has a Master Con- 
trol Station with naval call letters. Many 
Section Headquarters are equipped with 
radio transmitters and the organization 
contemplates that all Section Headquarters 
will have such transmitters. Regular drill 
in naval procedure is carried on through 
the use of these transmitters, and those 
members of the Communication Reserve 
who volunteer for this training receive this 
drill with their own receiving sets. In 
localities where a number of Communica- 
tion Reservists are available, it is prac- 
ticable to form Units for instruction and 
drill. This has been accomplished in sev- 
eral instances and the results have been 
most gratifyipg. Unit and Section Com- 
manders are appointed who possess high - 
frequency transmitters and receivers (for 
the S0- and 5 -meter bands) in order that 
Units may be drilled by their own Com- 
manders. 

Active Duty: If the total allowed quota of 
reservists for training on a pay status in any 
Naval District is not filled, the Comman- 
dant may, upon the request of individual 
Naval Reservists, after the approval of 
the Bureau of Navigation has been ob- 
tained, order them to active duty with pay 
for fifteen days either on a naval vessel or 
at other designated naval establishments 
such as naval radio stations, direction - 
finder stations, aviation bases, etc. During 
the summer months whenever the appro- 
priation permits, periods of training duty 
for fifteen days with pay are authorized 
for a limited number of members of the 
Naval Communication Reserve, and such 
duty is assigned to those applicants re- 
questing it who are considered the most 
deserving by the District Communication 
Officer from their interest and activity in 
Naval Communication Reserve matters. 
When this annual training duty is avail- 
able, all members are notified. The Com- 
mandant is further authorized to grant 
active duty without pay throughout the 
year to those reservists who request such 
duty. All duty, whether with or without 
pay, is assigned only at the request of the 
individual reservist in each case. It is in 
no sense obligatory but, on the contrary, 
a distinct privilege. 

Requirements after Enlistment: Volun- 
teer Reservists are not required to take 
training cruises or to attend drills or to 
perform any duty whatever in time of 
peace. Their interest in such activities 
must be of their own volition, and for this 
reason the esprit de corps is necessarily of 
the highest type. Discharge from the Re- 
serve prior to the expiration of the four - 
year enlistment period will be granted by 
the Commandant at any time upon re- 
quest, as described above. The only obliga- 
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RADIO COMPASS BEARINGS 
Lt. Comdr. A. L. Wyckoff, U.S.N.R., 
of the Third Naval District, shows 
how radio compass bearings are used 
to accurately locate the position of a 

ship at sea 

tion is to obey the call of the President of 
the United States in time of war or na- 
tional emergency. 

Pay: Volunteer Reservists receive no 
pay in time of peace unless ordered to 
duty in accordance with their own re- 
quest, as described above. In that event, 
they receive the same pay and allowances 
of the officers and men of the same rank or 
rating in the regular Navy. If ordered to 
active duty, transportation is paid from 
home to ship or station, and return. 

The Navy Department sends regularly 
printed matter on communication subjects 
which are of especial interest to all Com- 
munication Reservists. 

Among the many benefits, privileges and 
opportunities enjoyed by members of the 
U. S. Naval Communication Reserve are 
the following: 

1. Identification with the United States 
Naval Service. 

2. Temporary training duty of two 
weeks yearly with pay at a Naval 
Radio shore station or aviation base, 
or a two week's cruise if and when 
funds permit. 

.3. The opportunity to learn Navy Radio 
Procedure and communication meth- 
ods. 

4. Interesting weekly drills by radio. 
5. Advancement in rating when prop- 

erly qualified. 
6. A certificate from the Secretary of the 

Navy for those officers and men who 
own amateur radio stations, which 
certificate authorizes participation in 
the Naval Reserve radio drills. 

7. Copies of the following publications 
are supplied: 

Monthly bulletins of the Navy De- 
partment. 

Monthly Naval Communication Re- 
serve Bulletin of the Naval Dis- 
trict in which located. 

Weekly Drill Reports. 
Communication Instructions, U. S. 

Navy. 
U. S. Navy Handbooks, boat books, 

manuals, etc. 
8. The opportunity to acquire scientific 

knowledge along the lines of a hobby 
which can be followed at home. 

9. The opportunity to learn Morse 
Telegraphy for those whose locations 
permit their attendance at evening 
classes at Headquarters. 

10. The opportunity through liaison with 
the American Red Cross as well as 
the Navy and Naval Reserve com- 
munication systems to perform valu- 
able service in time of local 
emergency. 

11. New friendships and new contacts 
with men interested in the communi- 
cation field. 

Applications for membership and requests 
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HERE'S THE WAY YOU CAN OWN 
A NEW C -B OSCILLOGRAPH FREE! 

Synchronizing Circuit 
Beam Centering Control 

Five Tubes 

Linear Sweep Circuit 
Dual Amplifiers SPECIAL LIMITED OFFER 

Don't miss this chance to own a fine new oscillograph. Act quickly ! 

Until March 31st you deposit only $20.00 and agree to buy less 
than 8 National Union tubes per week, for two years. You get 
the instrument immediately. After you purchase the required 
number of tubes YOUR DEPOSIT IS REFUNDED as a mer- 
chandise credit. After March 31st the deposit goes up to $28.00, 
so SAVE $8.00. ACT TODAY! Here's an instrument you need ... let National Union give it to you. 

ACT QUICKLY -BEFORE MAR. 31. 

This fine instrument would cost you 
$48.90. Get if free the easy N. U. way. 

National 
Union means 
more than 
radio tubes. 
National 
Union means 
MORE service 
business, 
B E T T E R 

service busi- 
ness AT A 

PROFIT! 

-1 
I NATIONAL UNION RADIO CORP., 

570 Lexington Ave., New York. N. Y. RN437 

L 

Rush name of nearest N. U. jobber and 
send data on SPECIAL C -B OFFER. 

Name 

Street 

City State 
See your jobber or mail coupon today. 

for any further information should be sent 
to the Commandant of the district in which 
the applicant lives as shown in the table 
below: 

No. of 
District States and Counties Headquarters 

1 Maine, New Hampshire, Massa- 
chusetts, Rhode Island (including 
Block Island and Nantucket Light). Beaton 

3 Vermont, Connecticut, New York, 
northern part of New Jersey, includ- 
ing counties of Mercer, Monmouth, 
and all counties north thereof. New York 

4 Pennsylvania, southern part of New 
Jersey, including counties of Burling- 
ton, Ocean, and all counties south 
thereof; Delaware, including Winter 
Quarter Shall Light Vessel. Philadelphia 

5 Maryland, West Virginia, North Naval base, 
Carolina, Virginia. Hampton Roads. 

e South Carolina, including Frying Pan 
Shads Light Vessel, Georgia. Charleston. S. C. 

7 Florida, except counties west of Apa- 
lachicola River. Charleston, S. C. 

8 Florida. counties west of Apalachicola 
River, Alabama, Tennessee, Louisi- 
ana, Mississippi, Arkansas, Okla- 
homa, Texas. Charleston, S. C. 

9 Ohio, Michigan, Kentucky, Indiana, 
Illinois, Wisconsin, Minnesota, Iowa, 
Missouri, North Dakota, South Da- 
kota, Nebraska, Kansas. Great Lakes, III. 

11 New Mexico, Arizona, southern part 
of California, including counties of 
Santa Barbara, Ventura, Los Angeles 
and San Bernardino and all counties 
south thereof. San Diego 

12 Colorado, Utah, Nevada, northern 
sat of California, including counties 
of San Luis Obispo, Kern, Inyo, and 
all counties north thereof San Francisco 

13 Washington, Oregon, Idaho, Mon- 
tana, Wyoming, Alaska. Seattle 

19 Hawaiian Islands, and islands to 
westward, including Midway. Pearl Harbor 

15 Panama Canal Zone. Canal Zone 
I8 Philippine Islands. Cavite 

REFERENCES: 

I "Instructions and notes for guidance in Organization, 
Administration, and Training of the United States Naval 
Communication Reserve" 

2 Remarks by Lieut. Cmdr. W. J. Lee, U. S. Naval 
Reserve, Bureau of Navigation Conferences, Nov., 1938. 

3. General information regarding Navigation Communi- 
cation Reserve, issued at the Third Naval District. 

4. Navy regulations. Chapter 41. 

: Two TRY -MO Choice Values 
BUDDY 2 Tube A. C. -D. C. S. W. 

Receiver 
Reaches out and pulls In signals from all parts of 
the world 
with reg- arlty. Newest 
A.C. O.C. Circuit 
employed 
u ses two tubes. 
provide 
t h r e e 
tube per - 

torwraith a 12A7 acting acting as ascombiinend 
regenerative detec- 

tor 
pentode output 

ve a speaker when tuning in tooccata. 

Airplane dial, smooth regeneration control, high- 
est quality parts incorporated add materially to re- 
ception. Picture and schematic diagrams fur- 
nished with kit or wired models. Coils furnished 
it or plea b 

Complete $4SD k arts. s tubes 
Wiring and testing, extra 51.50 

1.7s 
.95 
.29 
.95 

Matched Sylvania Tnbee 
Attractive 6x0x5 Metal Shield Can 
200.550 meter B.C. cod 
550.2000 Meter Long w':,ve Coils 

POWERTONE Model 801 Volt- Ohmmeter 
A sensationally 
low priced Instru- 

that 
- 

l 

_ 

O rvt iteman, 'ham" 
"hauld have In bis y -- J r experimenter 

a because of is pritinas Pius surprising afeur. 

lab". Servicemen 
will ml trie unit 

D' gr so oval meter 1 

daccu- 1 

racy or remittance e.,.braed 
!a .'% suie is celibra00 

from O t0 500 
ohmssatwcenter 

50 

ta nceSaale resis- 
tance 
O rated Iron, Oa to 
500.000 ohms. 
D. C. voltage tests 
determined swit h 
individual jacks providing O.S, 
0 -50, 0.500 and 
0.1000 volts. Fur - 

withh instructions 
and internal bat. 
tory._ Measures 5" 

Net Dealers' Price ...... . SS15 

TRY.MO RADIO CO., INC. 
85R CORTLANDT ST. NEW YORK CITY 

Atiffig. 
THE STATIC VELOCITY MICROPHONE 

HIGHEST OUTPUT (-53dbl NOHUMPICK -UP 
VARIABLE FREQUENCY RESPONSE 

Complete with shock absorber, ball swivel, detachable 
cable connector, and eight feet of single conductor 
shielded cable. 

list jobbers. 

J\ 

Sen d for descriptive 
at all 

catalog 
material today. 

LABORATORIES, INC. 30 WEST 15th ST. NEW YORK CITY 
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tire's 
what it takes ' 

... to insure dependable 
sound reproduction 

Veteran, inventive en- 
gineers working with 
the finest materials and 
facilities obainable 
produce AmerTran 

Transformers. Clear, natural, de- 
pendable amplification under all 
circumstances is the result. 
Bulletin No 1002 describes our 
complete line in detail. Write 
AMERICAN TRANSFORMER CO. 
178 Emmet St. Newark, N. J. 

AMER IN 
QUALITY TRANSFORMERS SINCE 1901 

CODE TAPES FOR EVERY NEED 
For Example: Airways Tapes 
On Weather. Maps. APOBS, 

Winds Aloft 
You can easily learn or improve 
your code- typical messages er- 
went you by the INSTRUCTO. 
GRAPH. Practice any time at 
any speed desired. You may 
buy or rent at low cost. Send 
for full information today to- 
INSTRUCTOORAPH CO., Dept. 
NR -4, 912 Lakeside pl.. Chicago, Ill. Representatives for Canada: 
Radio College of , 883 

Bay St., Toronto 
We Also Handle - 

HALLICRAFTER SHORT WAVE RECEIVERS- MICROPHONES- 
VIBROPLEXES- TAYLOR TUBES. Cosh or Terms 

THE EXPLOR áeiRebroadcaster" 
Makes any Radio a Complete 
All -Purpose Amplifying Sys- 
tem. Attach phonograph 
pick -up, microphone, or short 
wave set to its input -lor amplification by 
the entire r 

C1 

ver and loud speaker repro- 
duction with ,u tremendo volume! Also 

Scarates as beat oscillator. wave-meter, 
.W. transmitter, te. Many 

Net Price 58.95 complese lets 
tuba 0054 now Joe FREE Literature. 
RIM RADIO MFG. CO. 695 Grand SLY Brooklyn. N.Y 

it world-wide jolt a, 

War 
giant 

COMPACT 
Dry IileoIu.Iylle 

CAPACITORS 
So small.. efficient.. completely 
equalling standard does an de- 
pendability! All usual capacities; 
two ratings, 450 v.w. and 200 v.w. 

You won't believe four eyes) 

SOLAR MFG. CORP. 
See60t Bm.de.,. New Yet. N. L 
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BRDADCI\STING ST/TON 

ABPCakTg6eNn 
Cptcr+glA 

\R: 90uTHAHlaK1 
9.600 K.C.-31.25Mtse- P.QtBOX 37 

y, . Re,,lnr. . 
.... -`SQ @ufw.l°drra 

111ssaft.ioo0.0 ,. 

ear Your reception on 
4heArof. se.. has been 

I 1verified.Thknk for your Kind 
repor 

-I 
Síotcerely yours, 

4.9?aifb:4yrttsSOatez (: U- t 94iccr. J. Q. 

The DX Corner 
(Short Waves) 

(Continued from page 610) 

XEPM, Piedras Negras, Mexico, 740 kc.. 
(Dahm). 

XEUW, Vera Cruz, Mexico, 6020 kc., until 
11:30 p.m. (Alfred). 

XEFT, Vera Cruz, Mexico, 6120 lee., Satur- 
day at midnight (Bower, Gallagher). Slogan: 
"La Voz de Vera Cruz. 

ZEBN Mazatlan, Mexico. 15360 kc., fre- 
quently ¿Gallagher). 

XBA Tacubaya, Mexico, 6990 kc., until 11 
p.m. (Gallagher). 

CENTRAL AMERICA 
TGWA, Guatemala City, Guatemala, 9450 

kc., schedule 11 a.m.-2 p.m., 8 -12 p.m., Sunday 
1 -6 a.m. (Alfred, Markuson, Shamleffer, Bird). 
Slogan: "Radiofusora Nacional." 

TGRX, Guatemala City, Guatemala. 5940 kc., 
irregularly (Alfred, Shamleffer, Gallagher). 

TGW Guatemala City, Guatemala, 9340 kc. 
( Leutenberg). 

TG1X (1), Guatemala City, Guatemala, 94:10 
kc., 6 -9 p.m. (Gallagher). 

TI4NRH, Heredia, Costa Rica, 9670 kc., 
signs at 10:02 p.m. (Dressler, Shamleffer). 

TIPG, San Jose, Costa Rica, 6410 kc., Thurs. 
day 10 p.m. (Sahlbach); daily 7 -11 p.m. (from 
ann.) (Anca). Slogan: t'La Voz del Radio Vic- 
tor." Address: P. 0. Box No. 255. 

TIBWS, Puntarenas, Costa Rica, 7550 kc.. 
nights at 7 .m. (Sahlbach). 

YNVA, Managua, Nicaragua, 8590 kc., sched 
ule 12 -1:30 p.m., 6:30 -9 p.m. ; call changed to 
YNLG (from veri.) (Alfred). 

YNOPB, Managua. Nicaragua, 5760 kc., 
daily 7 -10:30 p.m. (from ann.) (Alfred). 

YNOP Managua, Nicaragua, 5760 kc., as 
late as 1b p.m. (Partner, Ralat). 

YN1GG, Managua, Nicaragua, 0580 kc., 
amateur and broadcast (Leutenberg); (from 
ann.) (Betances). Slogan: "Voice of the Lakes." 

YNAN, Managua, Nicaragua, 7200 toc., eve. 
nings (Owen); 7350 kc., 9 p.m. (Ralat). 

YNLF, Managua, Nicaragua, 9650 kc. 
sen) ; heard best 7 -8:15 p.m. (Sahlbach). 

HPBIj Panama City, Panama, 9605 lec., 6.10 
p.m. ( Ralat, Leutenberg, Shamleffer). 

HPSB, Panama City, Panama, 49.75 meters, 
8 p.m. (Coover); 9590 kc. (DeLaet); eight - 
note chime and roar of motor (Beck); 6030 kc. 
(Kemp). 

HPBK, Colon, Panama, 6000 kc., 7 a.m. 
(Eder). 

SOUTH AMERICA - 

HJSABD, Bogota, Colombia, 6050 kc., 7.11 
S. unday 5 -9 p.m. (Ralat, Shamleffer. Gal- 

lagher) 
HJBABX, Bogota, Colombia, 6122 kc., 6.11 

p.m. ( Ralat, Shamleffer) ; daily except Sunday 
10:30 a.m.-2 p.m., 5:30 p.m.-11 p.m., Sunday 
8.11 p.m. (Rudolph, Foshay). Slogan: "The 

Address: Voice of Columbia." Address: Box No. 2(163. 
HJN, Bogota, Colombia, 6080 kc., signed at 

11 p.m. with organ selection (Alfred, Hart- 
man, Shamleffer, Beck); 5970 kc. (Sahlbach) ; 

7 -10 p.m. (Kemp). 
HKE, Bogota, Colombia, 7405 kc. (Zara). 
HJ4ABH Armenia, Colombia, 9525 kc., 7 

p.m. ( Ralat); 8-9 p.m. (Stabler); 7 -10:30 p.m. 
daily (Dressler, Bower, Atherton); daily 8.11 
a.m. (Markuson, Shamleffer Rudolph, Sahl- 
bach, Gallagher)- Slogan: 

Shamleffer, 
Voz de Co- 

lombia, "The Voice of Armen." 
HJ4ABL, Manizales, Colombia, 6065 kc. 

( Leutenberg). 

CARTAGENA VERIFIES! 
This is the friendly verification of 
HJIAPB, received by Jose Lopez of 
Habana, Cuba, and submitted to 

RADIO NEws for publication. 

HJ4ABB, Manizales, Colombia, 6110 kc. 7 -9 
P.m. (Shamleffer, Sahlbach, Styles, Gallagher). 
Slogan: La Voz de Manizales." 

HJ4ABD, Medellin, Colombia, 5900 kc. 
( Leutenberg). 

HJ4ABP, Medellin, Colombia, 6030 kc.. 
schedule 8 a.m. -9 p.m. (from veri.) (Bower. 
Shamleffer). Slogan: "Emisora Philco." 

HJ4ABQ, Medellin, Colombia. 1320 kc. (from 
veri.) (Bower). 

HJ4ABA Medellin, Colombia, 9520 kc. 
(Shamleffer) ; 11810 kc., 6:30 -10:30 p.m. 

HJ1ABB, Barranquilla, Colombia, 9555 kc., 
4:30 -10- p.nt. ( Ralat, Shamleffer). 

HJ1ABG, Barranquilla, Colombia, 6042 kc. 
(Alfred, Shamleffer, Gallagher). Slogan: ' Em- 
isora Atlantico." Address: P. O. Box No. 445. 

HJ1ABA, Barranquilla, Colombia, 9550 kc., 
with HJ1ABB (Shamleffer). 

HJ1ABE, Colombia, 31.58 meters, 7:15 p.m. 
(Wideman, Coover); 6 -10:30 p.m. daily 
(Dressler, Leutenberg); 9500 kc., daily 11:30 
a.m. -1 p.m. (from veri.) (Shamleffer, Partner, 
Jensen, Foshay, Ralat, Atherton, Gallagher). 
Address: P. 0. Box No. 31. 

HJ1ABJ, Santa Marta, Colombia, 6025 kc., 
daily except Wednesday 6:30 -10:30 p.m. 
(Ralat). 

HJ1ABH, Cienaga, Colombia, 6275 kc. (Leu- 
tenberg). 

HJU, Buenaveniure, Colombia, 9510 kc., 
Saturday 8:10 p.m. (Dressler, Kemp). 

HJ2ABC, Cucuta, Colombia, 31.30 meters, 
7 p.m. (Coover); 9570 kc. (Stabler); daily 11 
a.m. to noon, 6:30 p.m. -9:30 p.m. (Dressler, 
Gallagher) 

Pereira Colombia, 9520 kc., strong signals 
(Shamleffer) 

HE'S ON HIS TOES! 
Yes sir! Herman Ruppert, Official 
Observer for New York, keeps the old 
phones busy with short -wave recep- 

tion from all over the world. 
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VPSMR, Georgetown, British Guiana, 5990 I 

kc. (Shamleffer); Monday 5 -0 p.m., Tuesday 
8 -9 p.m. (Stabler); 6010 kc., Sunday 7:45 -10:15 
p.m., week days 4:45 -8:45 p.m. (from veri.) 
(Arickx). Slogan: "The Voice of Guiana." 

VPSBG, Georgetown, British Guiana, 6140 
kc.. signing at 0:10 p.m. (Shamleffer); working i 

20 -meter amateurs (Atherton, Bird). 
CB710, Santiago, Chile, 12400 kc.. daily 09 

p.nt. (Gallagher). 
PZ1AA, Paramaribo, Dutch Guiana. amateur 

and broadcasting. 14000 ke. ( Leutetberg). 
PSH, Rio de Janeiro, Brazil, 1022(1 kc. (Jen- 

sen). 
CPG, 1 -a Paz. Bolivia. 9120 lee., 6::0 p.m. 

((la !higher). 
YV1RH, Maracaibo. Venezuela. IC;GO kc. 

(Alfred. Ralat. Leutenberg. Bower, Shamleffer); 
relays YV1RF, "Radio Philco" (Partner, Ather 
ton); off air on Sunday, sign at 10:40 p.m., 
clock strikes hours (from veri.) (Horwath, Said. 
back. Kentzcl, McDowell, Atherton); relays 
YVIRG (Kilton. Kemp, Gallagher); daily 
7.11:15 p.m. (front veri.) (Anca, McDowell). 
Slogan: "Waves of the Lake." Address: I'. O. 
Box No. 261. 

YV16RV, Maracaibo, Venezuela, 5775 kc., 
12:30 a.m. -2 p.m., desires reports (Alfred. 
Craston). 

YVIFRA, Maracaibo, Venezuela. 6460 kc. 
(from ann.) (Klaassen). Address: P. 0. Box 
No. 461. 

YV7RMO, Maracaibo, Venezuela, 6070 kc., 
call changed to VV1RP (Gallagher). 

YV1RS, Maracaibo, Venezuela 1120 ke. 
(Horwath). Address: P. 0. Box No. 261. 

YVSRMO, Aaracaibo. Venezuela, 58:711 kc.. 
daily until 10 p.m. (Markuson); announced 
as YVIRA and 1'V1RB (Foshay, Anca, Kemp, 
Gallagher). Slogan: Ecos de Zulia." 

YV4RC, Caracas, Venezuela, 6375 ke., test- 
ing 11:15 p.m. 12:40 a.m. (Alfred, Shamleffer) ; 

desires reports ( Ralat, Atherton, Foshay). Slo- 
gan: "Ecos del Caribe." Address: P. 0. Box 
No. 983. 

YVSRA, Caracas. Venezuela, 50.5 meters, 
Saturday 8-9 p.m. (Smith). 

YVSRV, Caracas, Venezuela. 6270 kc., 6:30 

Nm. 
(Shamleffer, Eder). Address: P. 0. Box 

o. 508. 
YVBRP, Caracas, Venezuela, 6270 kc. asked 

for reports (Lentil): until 7 p.m. (Piorko, Gal. 
higher). Address: P. 0. Box No. 508. 

YV6RT, Caracas. Venezuela, 6270 kc., 6:15- 
5:30 p.m. (Dressler). Address: P. 0. Box No. 
508. 

YV9RC, Caracas. Venezuela, 6400 kc., 7 -9 
p.m. (Ralat); no schedule on veri. (Atherton). 

YVIORSC, San Cristobal, Venezuela, 5720 
kc., 0.11:40 p.m. (Rabat); 5710 kc. (from 
veri.) (Foshay); call changed to YV2RA (Gal- 
lagher). Slogan: 'I.a Voz del Tachira." 

YV1RG, Valera. Venezuela, 6450 kc., until 
7 p.m. (Partner). Slogan: "Radio Valera." 

YV16RV, Valencia, Venezuela. 50.76 meters, 
8:30 p.m. (Smith). 

YV12RM, Maracay" Venezuela, 7300 kc. 
(Leutenberg); 03011 kc. (Shamleffer, Ather- 
tion) 8.10 p.m. (Rabat); call changed to 
YV4RD (Gallagher). 

Radio Valencia. Valencia. Venezuela, 5930 
kc., no English announcements (Alfred). 

LSYS, Monte Grande. Argentina, 15110 kc., 
testing with music (Lawton). 

LSN2, Buenos Aires, Argentina, 9590 kc., 
desires reports. 8:25 -9:10 p.m. (Alfred, Black); 
10350 kc. (Bower, Shamleffer). 

HC2JSB, Guayaquil, Ecuador, 7850 kc., 7 -11 
ppm. (Alfred); 8754 kc. (Rabat, Dressler, 
KemU). 

HURL, Guayaquil, Ecuador. 4a meters- 8 
p nt. (Couver. Shamleffer) ; 6643 kc., Sunday 
7:45 p.m Tuesday 9 -11 p.m. (Ralat. Kemp). 

HCSCW, Guayaquil, Ecuador. S404 kir. 

Sunday 
daily 11:30 a.m, -12:40 p.m., 7 -11 

p.nt Sunday 3.5 p.m. (Foshay). Slogan: "On- 
das del Pacifica." 

HCJB Quito, Ecuador. 4107 kc. (Leuten- 
berg) ; 8948 kc., on both frequencies at 10 p.m. 
(Kentzcl), 

OAX4D, Lima, Peru. 5780 kc., schedule 
Wednesday and Saturday 9.11::0 p.m. (Alfred). 

OAX4J. Lima, Peru, 9:00 kc., daily 6 -11:30 
p.m. (Kentzcl). Slogan: "Radio National." 

OAXOA, Lima, Peru. 0350 kir., week days 
6:30-11:30 p.m., Sunday 7:30.11:30 p.m.; three. 
note chime used ( Sahlbach). Address: Box 
No. 116. 

OAX1A. Perte, 6170 kc., 8 -11 p.m. (Gal- 
lagher). Address: P. 0. Box No. 9. 

OAX5A, Oci, l'eut, 11800 kc.. irregularly 7 -9 
p.m. (Partner). Slogan: "Radio Oci.' 

Readers Who Are Awarded "Honorable 
Mention" for Their Work in Connection 
with This Month's Short -Wave Report 

Eddie C. Zarn, Earl G. Marshall, Howard G. 
Kemp, Ray W. Sahlbach, Manuel Betances, 
Harry E. Kentzel, Keith Kilton, Walter Lor- 
vie, Harry Lneth, L. C. Styles, Jorge Rabat. 
Augusto Anca, Ben B. McDowell, Paul C. Bird. 
Edgar J. Vassahlo, Arthur Leutenberg, Werner 
Howard. Li Chiang. Peyton Black, 11. J. Mack. 
usun. Fred W. Alfred, Harold J. Self, Edward 
De Laet, Walter Bishop, E. W. Turner, Caleb 
Wilkinson, Fred Smith, Elmer Samson, Ralph 
Dahnt, A. M. Rheiner, Paul Wirtz, Morton D. 
Meehan, Fred W. Alfred. Bill Klaassen, Arthur 
B. Coover, Robert Vincent, Anderson F'. Foosa, 

''DROP IN TONIGHT AND LISTE 
TO OUR NEW LAFAYETTE . . 

IT'S A REAL THRILL." 

COMPLETE 
WITH TUBES, CABINET, ETC. 

NOTHING ELSE TO BUY 
jlp ill 

Lafayette 
8 TUBE 

5'JS.r )J ) 9L':í' 6 1PlAr1_37 
This bargain in "THRILLS" can be yours, too! So ultra- 
sensitive is its superhet circuit, so outstanding its "in- 
the- studio" fidelity that we make this sensational chal- 
lenge: put this world -famous Lafayette in your home , . . 

listen to it ... THRILL to it ... or get YOUR MONEY 
BACK! It takes a great receiver to make this challenge. 
and in every detail-"miracle-mirror" dial, automatic 
volume control, electro- dynamic speaker, cabinetry - 
this is a great receiver. ACT NOW! Accept our THIRTY 

AY FREE TRIAL offer, you'll be glad you did. 

OTHER LAFAYETTE RADIOS AND PARTS 
No matter what you require in radio. WHOLE- 
SALE, has it. Five branches completely stocked ï á with standard parts, tubes and every conceiv- 

-pA`ì - able piece of radio equipment. Remember. 
will get you WHOLESALE "super -swift" service 

you when you want it! <° ...Bnt11G 

SPRI'w 
vw- 

Send for r w 

eye-filling, 
eye- 

opening 

e 

pe rcatalogT 
akeadvantage 

o World's 
offered 

he ar 
of radio Parts. 

$ee the ne 
dis- 

tributor radios, Pnew 

line 

of soua 
quimeht, 

d the ne 

Lafayette 

Marvel 
a 

thousand 
and one other lan ul lues.write 

for your copy - 
1T'S FREE 

Send for FREE parts list of circuits described 
in this magazine. Specify circuit desired. 

USE THIS COUPON FOR YOUR 
ORDER BLANK!... MAIL NOW! 

WHOLESALE RADIO SERVICE (0i 
100 SIXTH AVENUE 

CHICAGO, ILL. ATLANTA, GA. 
col w. JACKSON BLVD. 430 W. PEACHTREE ST., N. W. 

! 
WHOLESALE RADIO SERVICE, CO., INC. 
IN SIXTH AVENUE, NEW YORK, N. Y. 

Rush new FREE 116 page catalog No. 
68 -2D7. Enclosed find check 
money order for model AB-81 

Name 

Address 

City State 
Send orders to New York, Chicago, or Atlanta. I M M M M M M M M M M M M M M 

i4. RADIO EXPERT .GbaxATI-1OME 
RADIO SPECIALISTS NEEDED 

Modern receivers with their complicated cir- 
cuit systems have knocked out the old time 
cut- and -try radio fixer. Trained men with up- 
to- the -minute knowledge are needed to service 
these new sets. 

OF EXTRA COST 
To start you making money 
without 

with this Circuit Ana. you 
lyzer and Point to Point 
Resistance Tester. 

HERE IS YOUR OPPORTUNITY 
Your possibilities of making money and get- 

ting ahead are limited only by your ability and 
skill -but you must know more than the other 
fellow. You must be a radio service specialist, 
as It.'l'.A. can train you. 

PRACTICAL TRAINING 
AT HOME 

Our houle study canoe is practical "shop 
and bench' training combined with a thor- 
ough set of practical lessons prepared by an ex- 
perienced Radin service engineer. Four work - 
ing outfits are also furnihrd. 

MAKE SPARE TIME MONEY 
Our trailing Is complete and practical. we 

show you how to make money almost from the 
start. The course ran easily be made to pay 
its own way. Investigate now. write for free 
book of details. 

WHAT R.T.A. STUDENTS SAY 

Norwood. Ohio. 
I IIaVe connected with a large 

arm as Radio Service Manager msl 
ash to extend my thanks for your 

help. 
Joseph Rapten, Jr. 

Yorkville, Ohm. 
From Aug. to Doe. 7, Ip'le. I repaired 163 radios and nut a 

43 aerial,/ which is vet," good for 
haft time work while studying 
Your course. 

Chas. Koerher. 

RADIO TRAINING ASSN OF 
4525 Ravenswood Ave., Dept RN -74, 

AMERICA 
Chicago, III. 
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. w . The Modern 
Service NECESSITY 

The wide -awake serviceman never 
takes a chance with his profits. his Nme 
or his customer goodwill by frying to 
"get by without a complete set of 
Rider Manuals. For -the very next job 
may require service information con. 
tained in the volume he "never got 
around to buying." 

That's why we say, Stop Taking 
Chances, when you can get all the data 
you need on any set, when you need it. 

If costs but a few cents a day to keep 
your Rider Manuals complete and upto 
date. Fill in any of the missing seven 
volumes at Your Jobber's Today. 

OTHER RIDER BOOKS 
OF INTEREST 70 EVERY 

AMATEUR SERVICEMAN EXPERIMENTER 

The Cathode - Ray Tuba 
at Work 

Complete. practical In 
formation on Cathode - 

rerÌttens<folr C service 

men. as0 
$250 thus.' 

4 a tí77 

Hour a Day With Rider 
On Resonance and 

Alignment 
Clear explanation of 
what R peons when circuit is tuned to res. 
onance. 

90 600 ppa. 
cover. 

illus. Y 
Hard corer. 

Servicing 
Superheterodynes 

Anal ze different parte 
of 
Ìv 

circuit 
hanging superhets. 

Make repairs quickly 

se`tia'' 1 e 
pPPS. 

16 
sum. 

Hour a Day With Rider 
On Automatic Volume 

Control 
Pertinent technical In. 
formation on all types 
of AVC. speed up your 

ork. BB yand 
600 c1ua.FGrd V yY' cover. 

Means 
Servicing 

RReceivers s tance 
Measurement 

Tollo flow In else Ohm. 

903 üns. 
Sl 

00 
loua. V 

Hour a Day With Rider 
On D -C Voltage 

Distribution 
Telle how d.c voltages 

veepeeled 
through 

various tuh elements. 1 

etc. 90 PPS. 
GU W/, 09 illus. Hard cover. 

JOHN F. RIDER, Publisher 
1440 BROADWAY. NEW YORK CITY 

LEARN CODE 
the way you'll be using it 

by SOUND 
1 There Is only one way to , learn to read code and that 

1s by listening to code. 
There is only one way to 

learn to send code 
and that H by hear- 
ing your own send- 
ing repeated back to 
you. With the new 
all electric Master 
Teleples Code Teach- 
ing Machine you learn 
code the natural, easy, 
fascinating way. Only 
instrument ever pro - 

duced which records your sending In visible dots 
and dashes -then SENDS BACK your own key work 
at any speed you desire. We furnish complete course. 
lend YOU the All Electric S/aster Telepies. give you 

ANTEE -all r at tlan surprisingly Now cost 
BCK 

r 
a 
month. 

ersonal 

Write today for FREE catalog R.N.4. No obligation. 

TELEPLEX CO. 
72.76 Cortland} St., New York City 

A. Kos nsky, Thomas P. Jordan. Bill McNeill. 
W. H. 'son, Floyd M. Murphy, National Radio 
Service, G. C. Gallagher, Richard V. Brian. 
Rene Arickx Joseph Rudolph Arthur Immicke. 
Morgan Foshay, Clair Van Meter George R. 
Tang Gordon Schulze, W. J. Stillman, James 
Walsh Jr., W. W. Wise, Dalton J. Downing, 
Don Parsons, James J. Clancy, R. Willmutt, 
Virgil L. Gossett, Ephraim E. Orrell, 5r., Glenn 
Helmer, Wm. S. Brannan. Fred Atherton, Ken- 
neth Dressler R. F. Shamleffer, Caleb Wilkin- 
son, Leon Stapler, P. Piorko N. C. Smith, Louie 
J. Horwath Fletcher W. Hartman, Wendell 
Partner. M. J. Karkuson, Harold W. Bower. 
Rudolph Kure, L. M. Jensen. E. Scala, Jr.. 
Frank Andrews, Elmer Duncan, James J. 
Doyle, onald B. Drynan, Paul Ridenour. 
Robert 

Jr., 
Wetmore, A. Blakebrough. W. Beard. 

Renato Brossa, H. Sargent, Roy Pickens, Dewey 
Fowler, Peter D. Masganas, Jack QQuintrell, 
Peter Bo'arski, Andrew J. Maroney, Jr., Arve( 
Harris, Milton Horseman, Philip S. Cincelett, 
William Homer Wesley, orris Harwood, Ger- 
old W. Brown, J. S. Chokan, Jr. Elmer C. 
Chandler, Marvin Pylute. Wm. T. Murray, 
James Doyle Lee Chane , Fred Karpen Jack H. 
Brown, D. Srkipworth, H. R. Butters, Grace M. 
Beck, Wilbur Croston. Kenneth Mochrie 1Vil. 
Ham M. Neill, Abraham Sutker, F. W. bodge. 
Morgan Foshay, Erroll R. Birnie, C. R. Wilson, 
Albert Emerson, Joe Novak, Reene Owen. 
Lionel White Thomas Hose, John P. Gawel M. 
C. Bostick, George B. Flint, C. Rogers Wells. 
Jr., James Rubard James Fitzwilliam, Michael 
AHedgeland, R. J. Abbott, Albert Brogle Jr., A. 
Petitjean, Carl & Anne Eder, Joseph E. Soos, 
Lloyd Davenport Jack Young. Harry J. Pott - holf Arthur J. 

Davenport 
John L. Tate John J. 

Stoika Jr., Richau Lent, Norman E. Wesfi- 
man, Doc Davis. George C. Atkins Dick Steven- 
son, Joseph Daeger. Billinghurst, Robert G.. E. 
M. O. Godee, Dale Strong, E. T Wacker, J. Ruiz, 
Joseph Brown, Jr.. W. E. Widerman, Harold E. 
Lindner Manfred Johnson, Bob Davis, Ruben 
M. G. Garcia. 
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OBSERVER FOR NEW JERSEY 

Hello fellows! I am serious in wish- 
ing you all "Hest DX on the short- 
waves" but I am not always as 
serious looking as this picture would 

seem to indicate. 

Sure -Fire M.O.P.A. 
(Continued from page 599) 

components which are not a part of the 
r.f. circuit as far from the "hot" parts as 
possible. 

Jacks for reading the plate current of 
the oscillator, the grid current of the am- 
plifier and the plate current of the ampli- 
fier are mounted on the front panel. A 
switch for cutting off the plate circuit is 
mounted at the left of the front panel. 
The two porcelain bushings at the rear of 
the chassis provide connections for the 
modulation transformer secondary. 

Coils for the transmitter are very im- 
portant. Their size and location were 
found to make a tremendous difference in 
the efficiency of its operation. The oscil- 
lator grid coil has 6 turns of No. 12 tinned 
copper wire and is I inch in diameter. 
The cathode tap is brought off exactly 1 

turn from the grounded end of the coil. 
The position of this tap is rather critical. 
It is suggested it be varied until the great- 
est output is obtained in the plate circuit. 
It may be necessary to use as much as 2 
turns, its position having been found con- 
tingent on the placement of the oscillator 
parts. The plate coil of the oscillator con- 
sists of 2 turns of No. 12 "push- back" wire 
and is interwound with the grid coil of 
the amplifier, which has 4 turns. Both 
coils are a inch in diameter. The plate 
coil of the modulated amplifier consists of 
7 turns of No. 10 wire, wound in a -inch 
diameter form. 

Some experimentation may be necessary 
with each of these coils. It was found in 
the several transmitters constructed, differ- 
ent -sized coils were necessary for each, the 
difference being accounted for by the 
location of the parts in the circuit. 

It will be noted in the schematic wiring 
diagram that a voltage divider is used to 
obtain the screen voltage for the oscil- 
lator tube while in the amplifier a series - 
dropping resistor is used. This was done 
in order to insure greater stability in the 
oscillator and provide for modulation of 
the screen of the amplifier tube. It was 
not found absolutely necessary to by -pass 
the dropping resistor. 

A combination of cathode and grid -leak 

bias is used in the amplifier. The grid leak 
is 15,000 ohms and the cathode -bias resis- 
tor is 100 ohms. In contrast, a 50,000 -ohm 
grid leak is used in the electron -coupled 
oscillator circuit. This value seemed to 
provide the greatest output for the oscil- 
lator. All by -pass condensers are .002 mfd. 

The speech con- 
ventional in design. It provides more than 
sufficient gain to permit the use of a crystal 
type microphone to modulate a 30 -watt 
input. A 6F5 type tube is used in a re- 
sistance- coupled circuit to provide high 
gain. This is followed by a 6C5 which is 
transformer -coupled to a pair of 6L6 tubes 
in push -pull as modulators. The amplifier - 
modulator is mounted on the same size 
chassis and in the same size cabinet as the 
r.f. unit. 

The 6F5 tube is mounted at the left 
front of the chassis. The 6C6 is imme- 
diately behind it; the 6L6 input transfor- 
mer 's in the middle of the chassis; the 
6L6 tubes to the right of the input trans- 
former and the output transformer at the 
extreme right. Porcelain bushings are used 
for the output terminals. The whole ar- 
rangement gives a rather pleasingly sym- 
metrical appearance. 

On the front panel is a jack for the 
microphone and a gain control which of 
course is in the input circuit of the 6C5. 
A 5- megohm resistor is connected across 
the input jack. One important feature in 
the construction of the modulator is the 
use of "high- frequency" radio -frequency 
choke coils in the grid circuits of each of 
the tubes. This was found necessary to 
eliminate feedback in the earlier models 
constructed and therefore was incorporated 
in this unit. A voltage divider is used 
to obtain the reduced voltages for the 
plates of the 6F5, and the 6C5 and the 
screens of the 6L6's. 

Shielding is used in the grid lead of the 
6F5 to minimize any tendency to pick up 
r.f. in the input circuit. Also it was found 
desirable to use a shielded plug for the 
microphone. Most of the small parts are 
mounted on either the tube sockets or in- 
sulated mounting brackets fastened under 
the chassis. This method of construction 
insures rigidity. All of the a.c. heater 
leads are brought around the corners of 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RADIO NEWS FOR APRIL, 1937 

the chassis to minimize hum pick -up. 
Cathode bias is used throughout. 

This unit is capable of delivering 24 
watts of audio power, with 400 volts on 
the plates of the 6L6's and 290 volts on the 
screens. This is sufficient to modulate 48 
watts of Class C input. More audio power 
might be obtained from this unit by using 
a larger driving tube, but for the trans- 
mitter it was designed to modulate, the 
output of 24 watts was more than ade- 
quate. If two 6C5's are used as drivers 
and battery or some other form of fixed 
bias is used in the 6L6 grid circuits it is 
possible to obtain as much as 60 watts of 
audio power from this unit. 

One interesting feature of the modulator 
is the output transformer used This is a 
United Varimatch (VM -1), which may be 
connected to accurately match almost any 
modulator tube impedance to the Class C 
load. The output impedance of the 6L6's 
in this arrangement is 6600 ohms. If bat- 
tery bias is used and more grid drive, the 
impedance will be lower. The output im- 
pedance taps were set to match a 4000 - 
ohm load, which is a close match for the 
400 volts at 90 milliamperes used in the 
plate and screen of the modulated 6L6 
amplifier. 

Two power supplies are used with the 
complete unit, one for the amplifier and 
one for the r.f. unit. Both are identical 
and supply 400 volts at 200 milliamperes, 
which is adequate for both units. Type 83 
rectifier tubes are used. In each a swinging 
choke input is used which provides good 
modulation and probably accounts some- 
what for the stability of the signal. 
Electrolytic filter condensers capable of 
withstanding 475 volts are used. A 30,000 - 
ohm "bleeder" is employed as insurance 
against blowing condensers when the plate 

A smoothing choke provides additional 
filtration. Each power supply is mounted 
on a metal chassis 7 by 10 by 21/2 inches. 
All connections, including both filament 
and plate voltages, are brought to the ter- 
minals of a four -prong socket. Two socket 
plugs and 4 -wire cables are used to con- 
nect the power supplies to their respective 
units. 

After all construction is completed, each 
unit should be tested separately. An ex- 
cellent way to test the amplifier is to use 
a phonograph pick -up and a loudspeaker. 

A good idea of the quality may be had in 
this way. However, before the actual 
test, it is a good plan to measure the volt- 
ages on each of the tube plates and grids 
and the plate current on the modulator 
tubes. They should agree with the speci- 
fications recommended by the manufac- 
turers of the tubes. 

If all the recommended resistor values 
are used there should not be any trouble 
from this source. It will be necessary 
only to adjust the voltage divider until the 
correct plate and screen voltages are ob- 
tained. Incidentally, the static plate cur- 
rent on each of the 6L6's should be about 
40 milliamperes. It will swing upward 
slightly when driven hard, but under nor- 
mal operating conditions, with the amount 
of power needed to modulate the amplifier, 
the meter needle will remain stationary. 

Putting the r.f. section in operation is 
no more difficult than the average trans- 
mitter. The one thing that is important is 
to be sure the correct harmonic is used to 
excite the amplifier. The grid tuning con- 
denser controls the frequency. An excel- 
lent way to adjust the oscillator is to use a 
10 -meter receiver with a heterodyne oscil- 
lator as a frequency meter. Usually the 
calibration on such receivers is quite ac- 
curate and of course exceptionally accurate 
when used in conjunction with a good 
frequency meter. The receiver should be 

tuned to one -half the 5 -meter band fre- 
quency it is desired to operate on; i.e., for 
56 megacycles it should be set for 28 meg- 
acycles. Plate voltage should not be ap- 
plied to the amplifier. The grid tuning 
control should be rotated until the signal 
emitted is at zero beat in the 10 -meter 
receiver. If nothing is heard, the oscillator 
first should be checked to determine 
whether or not it is oscillating. A neon 
bulb (1 -watt size) held near the grid coil 
will indicate the presence of radio -fre- 
quency energy. If the oscillator oscillates 
but no signal is heard on the 10 -meter 
receiver, obviously it is not operating at 
the proper frequency. If the coil speci- 
fications are followed, however, this condi- 
tion is not likely. When the grid control is 
set it should not be changed unless it is 
desired to change frequency later on (it 
might be regarded as a variable crystal). 
Of course, while the oscillator is being ad- 
justed, the meter should be plugged into 
the oscillator plate jack. 

Next the plate circuit of the oscillator 
should be adjusted to resonance. As reso- 
nance is passed there will be a decided dip 
in the plate current. Next the meter should 
be plugged in the grid circuit jack of the 
amplifier and the compression condenser 
across the grid coil adjusted until the recti- 
fied grid current is at a peak. It will be 
found, due to the tight coupling between 
the plate and grid coils, one condenser will 
react slightly on the other. Therefore it is 
necessary to find the combination of the. 
two that will give the greatest grid current. 
This probably will occur with the compres- 
sion condenser about half -way compressed. 
The grid current should be between four 
and six milliamperes. Four will be suf- 
ficient, but the best output may be ob- 
tained with somewhere between 4 and 6 
milliamperes. When resonance in these two 
circuits is obtained, the plate current on 
the oscillator should be between 50 and 
60 milliamperes. 

After these circuits are adjusted, the 
amplifier then should be neutralized. 
The simplest method is to use a 3 -turn 
loop, 1 inch in diameter, connected across 
a 6 -volt pilot light as a resonance indi- 
cator. This may be held near the amplifier 
plate tank coil. Unless the amplifier is 
accidentally neutralized, when the plate 
tank is tuned in resonance with the oscil- 
lator frequency the bulb will light faintly 
(of course, there should not be any plate 
voltage applied to the amplifier plate dur- 
ing this test). At this point the neutral- 
izing condenser should be adjusted until 
there is no indication of r.f. in the amplifier 
plate tank without plate voltage applied! 
As a further neutralizing check, the grid 
current should remain absolutely stable as 
the plate tank condenser is rotated past 
the resonant point. If it dips, this is an 
indication of improper neutralization. 

After neutralization, plate voltage may 
be applied to the amplifier. This may be 
done (during the tuning process) by short - 
circuiting the modulation transformer leads. 
When the amplifier is tuned to resonance 
there should be a husky amount of r.f. in 
the tank coil; enough to make a neon bulb 
glow brightly. The plate current (with- 
out antenna load) should be between 20 
and 30 milliamperes. (It will be found 
the plate current will vary somewhat with 
different tubes). 

The next step is to couple the antenna 
and connect the modulator to the r.f. unit. 
As the best type of antenna for 5 -meter 
work uses untuned feeders of between 400 
and 600 ohms, the simplest method of 
coupling is to tap directly on the tank coil 
through .002 mfd. condensers. These leads 
are brought to porcelain bushings mounted 
on the front panel. The taps should be 
adjusted to match the impedance of the 
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MONEY 
IN YOUR 

POCKET! 

SYLVANIA'S FAMOUS TECHNICAL MAN- 
UAL IS A PROFITMAKERI PUT IT TO 

WORK FOR YOU . . . NOW! 

On every job, you'll find it comes 
in handy -solving problems, answering 
questions, saving you time to get go- 
ing on the next call. It's worth many 
a dollar in extra profits ... and it's 
yours for 15c! 
Handy pocket size. 184 pages. Lists 
193 tube types, with important circuit 
application information on each. Tells 
all about glass, metal and "G" type 
tubes, including those for Majestic re- 
ceivers . . . and full information on 
SYLVANIA "Ballast Tubes ". 
Don't just wish you had it! Get it 
now! Clip the coupon and mail it 
today! 
Hygrade Sylvania Corporation, makers 
of Sylvania Radio Tubes and Hygrade 
Lamps. Factories at Emporium, Pa.; 
Salem, Mass.; and Sr. Mary's, Pa. 

SYLVANIA 
THE SET -TESTED RADIO TUBE 

Hygrade Sylvania Corp. 
Emporium, Pa. 

Please send me the Sylvania Technical )lanuv. 
enclose 15e in stamps or coin. 

Name 

Address 

City State 
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BIGGER AND BETTER 
THAN EVER 

40% more pages ... listing 400 makes 
and 7000 models .. up to the minute 
-including 1936 and early '37 receivers. 
Shows how a mere handful of standard 
controls will service most every set - 
and -for that unusual job, we list spe- 
cial replacement controls. 
Sound projection and tone control 
switch data is generously featured. 
Often called the "serviceman's bible' .. it should be on every service bench, 
and in every service kit. 
As usual it is yours for the asking. 

Get your new 1937 

VOLUME CONTROL. GUIDE 
See Your Jobber Today 

DIVISION OF GLOBE UNION, INC. 
MILWAUKEE, WIS. 

British Cenfralab, Ltd. French Cenfralab 
Canterbury Rd., Kilburn Co., 118 Avenue 

Ledru- Rollin, Penis 
London N. W. 6, England XI, France 

I:. II. WI I11:1: r ..2r PRES. OF CREI 

IF YOU ARE ONE OF THE 69 °A 
. . CREI Training will Improve 

Your Present Position .. . 

A recent survey discloses that despite the 
late depression, 69% of CREI graduates 
now have IMPROVED positions. and the 
average salary has increased 37.4%. TECH- 
NICAL a'RAINING will not only help 
YOU acquire the ability to succeed, but is 
necessary to keep pace with the many new 
developments in the industry. Take definite 
steps to insure your future by writing for a 
FREE COPY of the CREI "Tested Plan ". 

FREE! THE TPRESS 
New illustrated booklet, "A TESTED 
PLAN FOR A FUTURE IN PRACTICAL 
RADIO 
Personal 

EN ENGINEERING... Write fer your i 
CAPITOL RADIO 
ENGINEERING INSTITUTE 

Dept. RN 4 
Washington, D. C., -14th & Park Rd. 

New York City -29 Broadway 

line, which will be indicated by the high- 
est minimum current setting with the an- 
tenna connected. The plate current, when 
the transmitter is coupled to the antenna, 
should be about 70 to 80 milliamperes. 
Higher plate currents may be used, but 
naturally they will shorten the life of the 
tubes. In no case allow it to go over 100 
milliamperes for more than an instant dur- 
ing the tuning -up process. 

After the r.f. unit is connected to the 
antenna and properly tuned, the modu- 
lator may be connected. This simply re- 
quires taking off the short- circuiting con- 
nection across the porcelain bushings on 
the r.f. unit and connecting these to the 
porcelain bushings on the output of the 
modulator. It virtually means detouring 
the plate voltage for the amplifier through 
the secondary of the modulation trans- 
former in order that the audio voltage might 
be superimposed on the d.c. plate voltage. 
It is desirable to use shielded wire for con- 
necting these two units. Grounding also 
may be necessary. After this the trans- 
mitter is ready for a test on the air. 

Results with this "Sure Fire" transmitter 
obtained at W2MW were rather surprising. 
In the month and a half the transmitter 
was on the air before this article was writ- 
ten, more than 50 stations were worked and 
some rather excellent reports received. The 
transmitter frequently was used for com- 
municating between the Editor, Laurence 
M. Cockaday, W2JCY, at North Pelham, 
N. Y., and the writer in Bloomfield, N. J. 
Numerous tests were made between these 
two points with different adjustments and 
arrangements. The signal was consistently 
an R9 in North Pelham, which is about 20 
miles airline from Bloomfield. The input 
never exceeded 30 watts and it was found 
there was little difference when the power 
was reduced to 20 watts. Other stations 
using selective all -wave superheterodyne 
receivers reported the signals as being very 
steady and without frequency modulation. 
All in all, it is a very satisfactory signal 
producer with excellent quality on voice 
and its wide use will do much to "clean 
up" the 5 -meter band. 

Parts List for R.F. Unit 
1 I.C.A. 7- by 14- by 8 -inch cabinet 
1 I.C.A. 7- by 12- by 2% -inch chassis 
f I.C.A. 100 mmfd. variable condenser 
1 I.C.A. 25 mmfd. variable condenser 
1 Hammarlund split- stator variable con- 

denser, 35 mmfd. per section 
6 Aerovox .002 fixed mica condensers, 

1000 -watt rating 
1 Cardwell 15 mmfd. midget variable con- 

denser (for neutralizing) 
1 Ohmite 50,000 -ohm, 1 -watt resistor 
i Ohmite 50,000 -ohm, 100 -watt resistor 

(voltage divider) 
1 I.R.C. 15,000 -ohm, 2 -watt resistor 
1 Ohmite 10,000 -ohm, 20 -watt resistor 
1 Ohmite 100 -ohm, 20 -watt resistor 
i Hammarlund midget compression con- 

denser 
2 I.C.A. ceramic metal tube sockets 
I Triplett 0 -100 milliampere meter 
1 I.C.A. switch 

Parts List for Amplifier - 
Modulator Unit 

1 I.C.A. 7- by 14- by 8 -inch cabinet 
I I.C.A. 2- by 12- by 2 -inch chassis 
1 United VM -I output transformer 
1 United push -pull input transformer 
I I.R.C. 5- megohm resistor, '4 watt 
1 I.R.C..5- megohm resistor, % watt 
1 Electrad 0- to 500,000 -ohm variable re- 

sistor 
1 I.R.C. 5000 -ohm resistor, I watt 
1 I.R.C. 2500 -ohm resistor, 1 watt 
I Ohmite 100 -ohm resistor, 20 watts 
1 Ohmite 100,000 -ohm resistor, 100 watts 
i Aerovox 2 mfd. electrolytic audio by- 
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pass condenser 
I Aerovox 10 mfd. electrolytic condenser 
2 Aerovox 4 mfd. electrolytic condensers 
1 Aerovox .5 mfd. paper condenser 
1 Aerovox .01 mfd. mica condenser 
4 Ohmite high- frequency choke coils (for 

grids) 
4 I.C.A. metal tube sockets 
1 I.C.A. input jack 
Necessary hardware, wire, etc. 

Parts List for Power Supplies 
(Two separate units are used: One for 

the r.f. unit, one for modulator) 
2 7- by 10- by 2 -inch chassis 
2 United UH -5 power transformers 
2 United CS -42 input swinging chokes 
2 United CS -40 smoothing chokes 
4 Aerovox 8 mfd. electrolytic filter con- 

densers 
2 I.C.A. power switches 
2 I.C.A. pilot light sockets 
2 Ohmite 30,000 -ohm, 50 -watt resistors 
4 I.C.A. 4 -prong tube sockets 

The 806 Tube 
(Continued from page 599) 

The filament can be heated by a.c. or 
d.c. It is recommended to keep the fila- 
ment voltage within 5 percent of its rated 
value and to keep the filament at full volt- 
age during "standbys" if the tube is 
idle for less than two hours. Maximum 
plate dissipation should not be exceeded; it 
can be detected by a dull red color on the 
plate. 

Characteristics of Type 806 
Filament voltage (a.c. or d.c.) 5.0 volts 
Filament current... 10 amperes 
Amplification factor 12.6 
Direct interelectrode capacitances: 

Grid -plate 3.4 mmfd. 
Grid -filament 6.1 mmfd. 
Plate- filament 1.1 mmfd. 
Bulb GT -30 
Base Jumbo 4 -large pin 
Cooling: Air. Forced ventilation is re- 

quired for continuous key -down conditions 
in Class C telegraph service and for all 
classes of service on 30 mc. or higher. 

Maximum Ratings and Typical 
Operating Conditions 

As A.F. Power Amplifier and Modulator -Class B 
Plate voltage (d.c.) 3000 max. volts 
Plate current at max. signal 200 max. ma. 
Plate input at max. signal 500 max. watts 
Plate dissipation 150 max. watts 
Typical operation: 

(Values for 2 tubes) 
Plate voltage (d.c.) 2000 3000 volts 
Grid voltage (d.c.) -150 -240 volts 
Peak a.f. volt'ge grid -to -grid 340 405 volts 
Plate current, zero signal. 20 20 ma. 
Plate current, max. signal. 390 330 ma. 
Loud resistance, per tube 2875 5375 ohms 
Effective load resistance 

plate -to -plate 11500 21500 ohms 
Max. driving power, approx. 14 10 watts 
Max. power output 500 660 watts 

As R.F. Power Amplifier -Class B Telephony 
Carrier conditions per tube for use with 

100% modulation 
Plate voltage 3000 max. volts 
Plate current 150 max. ma. 
Plate input 225 max. watts 
Plate dissipation 150 max. watts 
Typical operation: 

Plate voltage (d.c.) 2000 3000 volts 
Grid voltage (d.c.) -150 -240 volts 
Peak r.f. grid voltage 180 200 volts 
Plate current (d.c.) 110 70 ma. 
Grid current (d.c.), approx 1 0 ma. 
Driving power. at peak of 

audio cycle with 100% 
mod. 8 5 watts 

Power output, approx 70 70 watts 
As Plate -modulated R.F. Power Amplifier - 

Class C Telephony 
Carrier conditions per tube for use with 

100% modulation 
Plate voltage (d.c.) 2500 max. volts 
Grid voltage (d.c.) 1000 max. volts 
Plate current (d.C. ) 200 max. ma. 
Grid current (d.c.) 50 max. ma. 
Plate input S00 max. watts 
Plate dissipation 110 max. watts 
Typical operation: 

Plate voltage (d c 2000 3000 volts 
Grid voltage (d.c.) -500 -600 volts 
Peak r.f. grid voltage 790 890 volts 
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Plate current (d.c.) 195 195 ma. 
Grid current (d.c.) 40 40 ma. 
Driving power, approx 28 32 watts 
Power output, approx 300 390 watts 
As R.F. Power Amplifier and Oscillator - 

Class C Telegraphy 
Key-down conditions per tube, aumodulated 

Plate voltage (d.c.) 3000 max. volts 
Grid voltage (d.c.) -1000 max. volts 
Plate current (d.c.) 200 max. ma, 
Grid current (d.c.) 50 max. ma. 
Plate input 600 max. watts 
Plate dissipation 150 max. watts 
Typical operation: 

Plate voltage (d.c.). .2000 2500 3000 volts 
Grid voltage (d.c.).. -400 -500 -600 volts 
Peak r.f. grid voltage 640 755 870 volts 
Plate current (d.c.) .. . 195 195 195 ma. 
Grid current (d.c.), 

approx. 25 25 25 ma. 
Driving power, approx 15 17 20 watts 
Power output, approx 280 370 450 watts 
The tube should be supplied with bat- 

tery bias when it is used as a Class B 
audio- or radio -frequency amplifier. As a 
plate -modulated Class C r.f. amplifier a 
grid leak of 1500 ohms, 50 -watt, can be 
employed or the grid leak can be combined 
with other biasing methods. When used 
as oscillator or Class C r.f. amplifier for 
c.w., a grid leak of 20,000 ohms can be 
used or any of the other methods is satis- 
factory. 

Two 806 tubes with 3000 volts or the 
plate as Class B modulator will provide 
I00 percent modulation to a Class C am- 
plifier with a plate input of 1185 watts. 

If the tube is used for higher frequencies 
than 30 mc., the max. rated plate voltage 
and the plate input must be reduced to 75 
percent of the values in the table for f re- 
quencies up to 50 mc. and to 50 percent 
of these values for frequencies up to 100 
mc. When two or more 806 tubes are op- 
erated in parallel a non- inductive resistance 
of 10 -100 ohms should be connected in each 
grid lead close to the tube so as to prevent 
parasitic oscillations. Information for this 
article was supplied by R. C. A. engineers. 

Chicago Hamfest 
CHICAGO, ILL. -Mr. Louis Poncher, 

president of the Mid -West Radio Mart, 
will organize a Hamfest at the Congress 
Hotel in Chicago on April 17. For the 
last five years an annual "ham" short has 
been given by this concern and last year 
3500 amateurs attended the show. Hun- 
dreds of prizes will be given away, among 
them a 500 -watt Gen -Ral transmitter. Ad- 
mission is free and all "hams" are invited. 

160 and 80 M Band Reserved 
for Flood Relief 

WASHINGTON, D. C. -The Federal 
Communications Commission has ordered 
that "no transmissions except those relat- 
ing to relief work or other emergencies be 
made within any of the authorized ama- 
teur bands below 4000 kc. until the Com- 
mission determines that the present emer- 
gency no longer exists." 

TELEVISION NUMBER 
Be sure to reserve a copy of the May 

issue at your newsdealer's if you are in- 
terested in Television. 

625 

Operates on Either 
6 -Volt Storage Battery 
or 110 -V 

1 

This 20 -watt portable P. A. system is just 
the outfit for those who require an amplifier 
in both rural and city areas. In districts 
where regular A.C. is not available, f: 

operates from any car's 6-volt storage 
battery. Current consumption from battery 
is only 11 amps.... less than required for 
the car's headlights. To operate in towns 
it is only necessary to plug in the separate 
Power Pack, flip a switch, and presto .. . 

you have an A.C. powered amplifier. 
Comes complete with crystal mike, 12 -in. 

MONTGOMERY 
WARD 

Largest Distributors of Sound Systems in U.S. 
CHICAGO BALTIMORE ALBANY KANSAS CITY 
ST. PAUL DENVER PORTLAND OAKLAND 

FT. WORTH JACKSONVILLE 

Jensen or Utah speaker, 4 -way stand, and 
battery clips . all housed in good looking 
artificial leather carrying case. Amplifier 
itself styled in handsome modern lines, 
furnished with standard type tubes. Only 
$8 Down, $8 a Month on Monthly 
Payments! Read full description and 
prices on Page 12 of Wards 1937 Radio 
Catalog. Send for your copy Today! 

Mail coupon NOW to nearest Ward flouse 

for copy of Wards 1937 Radio Catalog. 

MONTGOMERY 
WARD 

Name------' ---- - - -' "- 

Street-------'" 
__State------ - 

City--- ------------------- 

T RIADRADIO TUBE 

FREE! 
List Value $ 1.25 

A DARING NEW PLAN! 
Tr. Tit I: \U 'rubes . .and we Anon . u'll 
be convinced of their superior goalie,. To 
induce you, we make this free oiler: Send 
us your name and address . 

ask for your FREE TUBE CER- 
TIFICATE and DATA CHART. 
Then present your eertifieate 
to your jobber when you 
purchase TRIAD Tubes . 

save up to S1.25 . . is there 
a serviceman or dealer who 
won't grab this? Write toda» 
Address Dept. D -15. 

TRIAD MANUFACTURING 
CO., INC. PAWTUCKET, R. I. 

MILLION 
AC -DC VOLT -OHM MICROAMMETER 

20,000 
OHMS PER VOLT 
AC -DC Volts 0 to 3.30- 
300.900. Ohms 0 to 10,- 
000-30 Megohms. Micro- 
amperes 0- 60.300. Milli- 
amperes 0 -3 -30 -300. 
600. High 

MODEL OM Torgue 
Meter. Self - 

contained 29 95 
Batteries. 

Model VO. Square meter without 60 micr"- 
ampere scale, and Ohms to only 
7.5 Megohms. Sensitivity 5000 61995 
Ohms per Volt. 

MILLION 
RADIO AND TELEVI- 
SION LABORATORIES 

363 W. SUPERIOR ST., CHICAGO, ILL. 

ali he glad to send you booklet on WHY and HOW 
to use ALADDIN Polyiron. 

ALADDIN/1010 INDUSTRIES Is: 
eSen West Superior St., 

Chicago, 
Licenseeo 

111. 

Johnson Laboratories. Inc. 
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DOZENS of USES 

lo WATT WIRE WOUNDS 

ADJUSTABLE 

With a small stock of those famous IRC 
Cement Coated Wire 
Wounds. you're equip- 
ped for literally dozens 
of resistor needs. By 
means of the movable 
contact band on the 

yaad- 
ABA)b1 ANY DESIRED 
RANGE up to the maxi - 
mom value of the resistor 
may quickly be obtained. 
Just the thing whenever 
you lack a needed range 
in fired type th, 1 or 
2 -watt ' tors -any 
size up to 10 watts. Use 
them universally! 

INTERNATIONAL RESISTANCE CO. 
401 N. Broad St. Philadelphia, Pa. 

IT'S FUN - - 
to Learn Code 
the Candler Way! 

Listen to the easy, smooth rhythmic code that 
the experts send over the air. You can become 

lests 

proficient sending na receiving code at 
r peeds, wish the Canoler System. 

Ask any killed operator about the Candler 
5 stem. Ft Is the rig ht seny to learn code -the 
short cut we al proficiency. It will do for You 
in few 

seMacs 
What years of undirected practice 

Print-to you to read coda as you read 
type- writer or n without conscious rt órbstAin It is the system that McElroy and other radio 

speed champions used to attain their amazing 
speed. 

The Candler System teaches you to commn- 
st?nL<oniobosssa". develops lope 

hole 
t 
w 

a bednver or if you see. Prior 
fur ial license . it he. 
helped 5h. iwdina commercial uper 

ay nODWrtunÌllee 
are opnn{ 

every day or skilled radio operators ad Candler trained operator. a, 
in demand. 

Send for Free Book of Paste that 
tell. you all about the Candler 
System. Reed how the world'. 
their afmsultiee by lei. - 

tifa system. Don't be en,.-a 
hM .Ile ypoouu made -Iwarn 
shout the CmÑer 9ysHm 
lade,. 

The CANDLER SYSTEM Co. 
Dept N -1 Asheville, Nu lh Wailes 

T. R. McELROY 
WORLD'S CHAMPION RADIO TELEGRAPHER 

23 Bayside Street, Boston, Mass. 
MAC KEY ® $7.95 a mol speed key 
MAC KEY DELUXE ® 515.00 
MAC CORD ® 1.00 
MACCASE ® $3.95 
MAC OSC ® S3.95 ac -dc oscillator tone control 
If u by Mac Key wri me fo my ipt a darb dn. 
All my stuff emcy god best pduts obi, 73 Mac. 

OMPLETE ELECTRIC PLANTS 
OMAN ALTERNATING CURRENT 
PLANTS furnish same as city current 
anywhere. Operate on gasoline. Run 
Radio, water System. Refrigerator. all 
Appliances. UtAT run. 

SIZES 
Complete. ready 

UP 
Easy to install. Available from stock. 
For Farms. Camps. Commercial use. 
Sizes for any purpose. Write for details. 

D. 
1451 Royalte.s 

Ave. 
MImeapons. Mina 
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THE TECHNICAL REVIEW 
CONDUCTED BY THE TECHNICAL EDITOR 

Perpetual Trouble Shooter's Manual, 
Volume VII, by John F. Rider, published 
by John F. Rider. The seventh of the 
well -known manual contains over 1000 
pages of diagrams and service data on com- 
mercial radio receivers which appeared 
during the last year or were not included 
in previous volumes. These volumes have 
become the standard reference book for 
circuit diagrams of manufactured receivers, 
values of resistors and condensers, align- 
ing data and other important facts for ser- 
vicemen. This volume does not differ 
greatly from the previous ones in the man- 
ner of presentation. There are a consid- 
erable number of double pages for large 
receivers and the amount of service notes 
other than diagrams has been increased. 
So, for instance, on one of the late Philco 
models all the connections to the coils are 
numbered and details of coils are shown 
identifying the terminals. Then on the 
latest RCA phonograph model there is 
some useful information on the adjustment 
of the volume expander. As usual, the 
volume is accompanied by a complete in- 
dex listing all models which appeared in 
the seven volumes. 

RCA Receiving Tube Manual, published 
by RCA Radiotron Division of RCA Man- 
ufacturing Company. A new tube manual 
containing data on all the new and old 
receiving tubes. This edition has been re- 
vised and contains much additional infor- 
mation on tubes and their circuits. It 
begins with several chapters on tubes in 
general, how they function and showing 
typical circuits. Then follows a collection 
of tube characteristics, arranged alpha- 
betically and numerically by type num- 
bers. Characteristics and some curves are 
given for each type; here and there special 
circuits are shown. There is a chapter on 
tube testing charts showing equivalent 
metal, and octal glass tubes, a socket con- 
nection chart, design data on resistance - 
coupled amplifiers and typical circuits of 
complete receivers and amplifiers. 

Technical Manual, published by Hygrade 
Sylvania Corporation. This is a new tube 
manual containing data on all receiving 
tubes made by Sylvania. The tubes de- 
scribed are the standard metal tubes and 
glass tubes, but also several specials made 
by this company such as the replacements 
for the Majestic types and many ballast 
tubes. The information on each tube con- 
sists of base diagram, characteristics and 
circuit application data, the socket layout 
being on the same page. In addition there 
are curves on the ballast tubes and curves 
of the performance of all rectifiers. These 
latter curves are very valuable, since they 
show for each tube the output voltage for 
different current drains with choke input 
and with condenser input. Then here is a 
bias resistor chart showing the proper 

bias resistor for most tubes under specified 
conditions. The usual circuits and general 
information are included. 

Electron Tubes in Industry, by Keith 
Henney, Second Edition, McGraw -Hill 
Book Co. 1937. This book describes the 
application of vacuum tubes, gas -filled 
tubes, photo- tubes, and other electronic 
devices to non -communication industries. 
The text first discusses the properties of 
each type of tube and then follows it up 
with numerous examples of circuits show- 
ing applications of these tubes in industrial 
use. These circuits with their descriptions 
have been collected from scientific and 
engineering literature of the last few years. 
Thus, this book contains a collection of use- 
ful tube application data, which hereto- 
fore could only be found scattered in nu- 
merous publications. Sufficient data are 
given in most cases for construction of the 
equipment by a man skilled in the arts. 
Even those who are not primarily inter- 
ested in industrial applications will find 
that the book gives them new ideas. The 
new edition has been brought up to date 
by the addition of new material. 

One might consider the book divided in 
three parts; the first is devoted to vacuum 
tubes, the second to gaseous tubes, the 
third to light- sensitive tubes. In each case 
there is first a chapter on the properties of 
the tubes followed by a chapter on its 
applications. 

Mallory - Yaxley Radio Service .Encyclo- 
pedia, published by P. R. Mallory & Co. 
The aim of the editor of this book has been 
to gather all the necessary information a 
serviceman needs in one volume. It has 
been prepared from practical experience 
with the aid of many servicemen. 

The main part of the book consists of a 
table of all makes and models of receivers. 
Within the scope of a few lines, the reader 
is told all he needs to know to successfully 
replace volume controls, condensers, vi- 
brators, power transformers, tubes, and to 
align the receiver. The table tells what 
type of volume control is needed, what 
taper and what type of switch, and there 
is a reference to a detail diagram showing 
how that volume control is hooked up. The 
same applies to the condenser replace- 
ments. The references to vibrator dia- 
grams shows the connections to sockets of 
any vibrator in any set. There are also 
diagrams of all transformer hook -ups. Be- 
sides this main table there are chapters on 
these parts. The chapter on volume con- 
trols tells all about tapers, the circuits of 
volume controls and typical values used. 
The condenser action explains the circuits 
wherein condensers are used. Similar data 
are given on vibrators. 

In addition there are chapters of gen- 
eral interest, one chapter on aligning, one 
on automatic frequency control, one on 
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measurements with a home -made bridge. 
Tube charts, resistance charts, color codes, 
and miscellaneous tables are included. 

Review of the Proceedings of 
the Institute of Radio Engineers, 

January, 1937 
Partial Suppression of One Side -Band in 

Television Reception, by W. J. Poch and 
D. W. Epstein. A study to determine 
whether side -band suppression is advisable 
in television reception. Results indicated 
that distortion due to operation with the 
carrier at the edge of the selectivity curve 
produced no noticeable detrimental effects 
on picture quality. 

Ultra -High -Frequency Wave Propaga- 
tion Over Plane Earth and Fresh Water, 
by R. C. Colwell and A. W. Friend. The 
authors present an empirical equation for 
the field strength over plane earth and 
fresh water for 59 -98 mc. waves. 

Simplified Methods for Computing Per- 
formance of Transmitting Tubes, by W. G. 
Wagener. Simplified methods are given 
for quickly computing with reasonable ac- 
curacy the performance of transmitting 
tubes in the usual radio- frequency and 
audio -frequency applications. 

Note: This number of the "Proceedings" 
is accompanied by a separate volume con- 
taining an index of all articles from 1909 
to 1936. The articles are indexed three 
times: chronologically, by subject, and by 
author. 

Review of 
Contemporary Literature 

The following are reviews of articles 
appearing in recent issues of technical 
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 book - 
dealer or direct from the publishers. 
Addresses of publishers will be furnished 
on request. 

A Simple Directive Antenna, by Manfred 
Asson; QST, February, 1937. A directive 
antenna employing a radiator and re- 
flector which is simple and effective. The 
direction can be reversed very simply while 
the equipment is in operation. 

Harmonic Method of Intercomparing the 
Oscillators of the National Standard of 
Frequencies, by E. G. Lapham, Journal of 
Research of the National Bureau of Stand- 
ards, October, 1936. Also available singly 
as Research Paper RP925. A precision 
method of comparing frequencies which are 
nearly equal by employing the nth har- 
monic of one and the (n -1)th harmonic of 
the other. The resulting beat is equal 
to the first frequency plus n times the 
difference between the two. This multi- 
plied difference is then determined in the 
normal way. 

A New Polar Co- ordinate Cathode -Ray 
Oscillograph, by Manfred von Ardenne; 
The Wireless Engineer, January, 1937. The 
author describes a system whereby the 
sweep circuit makes the spot trace a circle 
or a spiral. Test voltages are deflected 
radially. Advantages are linearity, a lack 
of backstroke, and longer base length (4 
meters in the case of a spiral. 

Variable Fidelity Control, by A. W. 
Barber; Radio Engineering, January, 1937. 
A review of the various methods, both 
manual and automatic. 

Feedback Amplifiers, by F. E. Terman; 
Electronics, January, 1937. Theoretical 
and practical information on negative feed- 
back for the purposes of reducing distor- 
tion. Single and multi -stage circuits are 
described and explained. 

T -Pad Ken -o -Graf, Kenyon Engineering 
News, Volume I, No. 2. A graph showing 
the proper sizes of resistors in H -pads and 

T -pads for attenuations between 2 and 32 
decibels and for 200- and 500 -ohm lines. 

An Audio -Frequency Schering Bridge. 
General Radio Experimenter, December, 
1936. Description of a direct -reading 
bridge for the measurement of capacitance 
and power factor up to 1 mfd. and up to 
6 percent power factor. All measurements 
are made at 1 kc. 

FREE BULLETINS 
56 -Page Catalog 

Every serviceman, experimenter and 
dealer will be desirous of obtaining a copy 
of the 1937 Montgomery Ward radio cata- 
log. It features a complete line of P. A. 
equipment, service instruments, amateur 
transmitters and accessories, the latest in 
communication receivers, auto sets and 
parts. To obtain a free copy send your re- 
que.st to RADIO NEWS, 461 Eighth Avenue, 
New York City. 

THE HA111mRRLUP.. 
'37" 

CATALOG 

DeLuxe 1937 Catalog 
The Hammarlund Catalog for 1937, just 

off the presses, is a de luxe printing, cele- 
brating the company's twenty -fifth anni- 
versary. Because of the unusually high 
grade make up and print job the catalog 
will be of special interest as the photo- 
graphic illustrations of each item show 
every detail clearly. In addition various 
items are generously illustrated with draw- 
ings giving all dimensions, characteristic 
curves, etc. A large number of brand -new 
items are shown, including transmitting 
condensers, ultra- midget receiving variable 
condensers, 2% -inch diameter transmitter 
coil forms, Isolantite octal tube and coil 
sockets, plug -in coil shields, i.f. trans- 
formers of both the air -core and iron -core 
types, etc. This catalog may be obtained 
free by addressing a request to RADIO 

NEWS, 461 Eighth Avenue, New York, 
N. Y. 

Radio Text Book Catalog 
Our readers will be pleased to know that 

they can secure a free copy of the latest 
McGraw -Hill general catalog listing all 
their publications, covering over 131 sub- 
jects. There is a special section devoted to 
radio, with descriptions of well known 
books as Henney's Radio Engineering 
Handbook and Everitt's Communication 
Engineering. Requests should be addressed 
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 technical booklets 
and manufacturers' catalog offers. which were 
described in detail in the November, December, 
1936, January, February and March, 1937, issues. 
The majority of the booklets are still available 
to our readers free of cost. Simply ask for 
them by their code designations and send your 
requests to RADIO News, 461 Eighth Avenue, 
New York, N. Y. The list follows: 

NE -Free tube Base Chart. Weston Elec- 
trical Instrument Corp. Dl- Latest Radio Parts Catalog of Allied 
Radio Corp. Free. 

DE- Catalog on Replacement Volume Con. 
trols, Switches, Vibrators, etc. Yaxley Mfg. 
Company. Free to servicemen and dealers. 

DE- Resistor Catalog, Free. Atlas Resistor 
Company. 

D4- Public Address Bulletin of United Sound 
Engineering Co. Free. 

ja1 -1937 Radio Parts Catalog of Wholesale 
Radio Service Co. Free. 

(Turn to page 629) 
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AddreV " 

THE MOST IMPORTANT 

I Will Show You 
How My 

2 \ 
MONEY - MAKING 

RADIO 
TRAINING PLAN 

. . . Can Prepare 
You at Home for a 
Good - Paying RADIO 
Job . . . of a Cost of 
Less than 17c a Day! 

Whether you've got a Job or are looking for 
one -whether you're looking for a profitable life- 
time profession or a part -time money maker . 

and whether or not you've over had previous 
Radio experience. you owe It to yourself to in- 
vestigate my success Radio Training method at 
once. I'll show you how to make spare time 
profits while you learn. I'll fit you out with 
Professional Radio Equipment. leach you to use 
it en all kinds of work and teach you modern 
business methods. 

I ACTUALLY SET YOU UP 

READY FOR BUSINESS 
It can be done! I am already doing it for 

ambitious fellows Ilke you. I know I can do it 
for you.. . You'll learn of home In spare time 
-and you'll be pleasantly surprised how 
quickly you are reedy for a real future In a 
growing industry with unlimited possibilities 
for well -trained men. 

RADIO - ELECTRONICS - 
TELEVISION -SOUND, ETC. 

Sprayberry 'i'rai niog covers EVERY branch of 
Radio in a way that is Interesting and easy to 
understand. Get MY new booklet! Learn what 
it has meant to ambitious students -read the 
glowing records of praise from leaders of the 
Radio Industry. GET THE FACTS! 

DON'T WISH FOR A GOOD JOB 
START TRAINING FOR ONE . . . 

NOW! 

.31a it the abere Coupon, Today. . . Prepare for 
a Job that Paya Hoa! ,llonry! 
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NOKOIL = 
The name that insures Satisfaction 

The original new type Permanent Magnet 
Speaker. Eliminate trouble by insisting on 
hOKOIL Reproducers. 

12" 
Model - ° Nokoil 
1984 Reproducer 

Power handling capacity 15 Watts 
Brass Magnetic housing also 

covers transformer 
Solid Center spider protects air 

gap 
Thoroughly adaptable Cor indoor or out- 

door use. We know this reproducer will 
please you. 

List Price only $19.84 
Write for catalog showing World's most 

complete line of speakers. 
Ask for the name of our nearest dis- 

tributor. Wright -DeCoster distributors are 
always anxious to cooperate. 

WRIGHT- DeCOSTER. INC. 
2255 University Avenue, St. Paul. Minnesota. 

Export Dent.: M. Simons 1 Son Co.. New York 
Cable Address: 'Si montrka" 

Canadian Office: Associated Sales Co.. Guelph, Ont. 

Be a RADIO and 
TELEVISION EXPERT 

Qualify for 6. I. Government Limo ° In 6 Moths 
Recognized as one of America's most in Radio- 
Television Training.- First National's course is 

so thoroughly organized you can qualify for 
U. S. Gov t. Operator's license in 6 months. 
That's your ticket to the big jobs. 
Learn In Our Broadcast and Television 
Stations-six short months intensive training 

si'st, 
feud tunen ens. "on the job ''st the contmla 

Radin Stauan RSBY and 1.1tni,ion ebtbn MEAL no you for the big bs in Radio. Don't 
miss thu ahan. at SUCCESS. Write wday for 
complete information. 

FIRST NATIONAL TELEVISION, INC. 
Tmanotere DIVISION 

Grp. DOS Maw S L'tpl BR.. tram pity, W: 

BIG FREE BOOK TELLS ALL ! 

7,11 NATIONAL 
14C -101X RECEIVER 

DESIGNED TO COVER ALL FIVE 
AMATEUR BANDS 

FULL COVERAGE ON EACH BAND 
SUPPLIED WITH TUBES -POWER AND 

10" DYNAMIC SPEAKER CHASSIS. 
NET PRICE $125.00 COMPLETE 

Write for new 1937 Cetalnp 

CAMERADIO 
963 LIBERTY AVE. 30 TWELFTH ST. 
PITTSBURGH, PA. WHEELING,W. VA. 

Established 1919 

Save Do//ars onRadios 
BUY DIRECTFACTORY PRICE 

Nan, models to select from. 
Factory prices. AC-D.C. ll 

wave, battery seta and new metal 
tube models. Farm seta that oper- 
ate like ity radios. money Back 
Guarantee. 30 -day Wal. 
Agent User Proposition. '6" Send for New 1937 Cat- 
alog FREE! UP 

Autocrat Radio Company 
SEES North Hamilton Avenue 

Dept. 507 Chicago. Illinois 

Antenna Coupler 
Kills Noise 

(Continued from page 596) 

antenna and receiver circuits. This system 
also gives accurate magnetic balance for 
eliminating any possibility of interfering 
longitudinal waves in the feeders getting 
into the set. It also affords a perfect im- 
pedance match between the feeders and the 
coupler and between the coupler and the 
input circuits to the receiver. 

The engineers who developed this system 
point out that, to be ideal, such a system 
must have the foregoing characteristics in 
order to provide maximum signal energy 
from the antenna to the grid of the first 
tube and automatically eliminate unwanted 
noise signals in the grid circuit. The de- 
vice incorporates, as will be noted in the 
illustration, automatic switching for the 
various wave -band operation. 

In developing the system, the engineers 
made many tests with standard signal gen- 
erators measuring the signal -to -noise ratio 
of a large number of radio receivers, tested 
with special antenna systems, and the con- 
clusion was: that the ordinary noise - 
reducing antennas did not do a perfect job 
and that a coupling arrangement had to 
be developed to work in conjunction with 
a noise -reducing antenna. During these tests 
it was found that the best noise- reducing 
antenna system gave an average discrimi- 
nation of approximately 10 to 1 in favor 
of the desired signal, whereas another 
"super" antenna system produced a dis- 
crimination averaging 15 to 1 over the 
same frequency range. However, the new 
Supershield antenna -coupling arrangement 
that they developed, produced an average 
discrimination of 1000 to 1 against noise! 
The curves for coverage from 6 to 20 
megacycles are shown in the accompanying 
chart. 

In the demonstration for RADIO NEWS 
engineers, two exactly similar sets were set 
side by side, as shown in the heading pho- 
tograph. One was equipped with the Su- 
pershield antenna and the other was a 
standard job working on a regular noise- 
reducing antenna system that comes with 
the set. Violet -ray machines, buzzer -mod- 
ulated apparatus, vacuum cleaners and the 
like were then started one at a time and 
later in multiple while both receivers were 
tuned to a short -wave broadcasting station. 
Reception on the standard set was totally 
obscured by the interference produced by 
the noise makers, but the receiver equipped 
with the new coupler reproduced the pro- 
gram without interference of any kind 

RADIO NEWS FOR APRIL, 1937 

COUPLER CONSTRUCTION 
This cutaway view of the new 
antenna -coupling system shows the 
arrangement of coils that eliminates 
capacity coupling, provides impedance 
match on all bands and correctly bal- 

ances the feeders. 
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and such reception had previously been 
considered out of the question in that loca- 
tion! 

Scott engineers tell us that the device 
will be incorporated in the models now 
being manufactured, but the device can 
also be installed into all present sets of this 
make. 

As interference of the noise variety is 
picked up on the vertical lead -ins that con- 
nect the antenna to the set for the greatest 
part, the installation of this device in pres- 
ent receivers is to be highly recommended. 

Bridge Analyzer 
Solves Problems 
(Continued from page 391) 

With this type of fault in view, an ana- 
lyzer section was incorporated in the con- 
denser tester so that d.c. voltages from 35 
to 550 volts could be placed on the con- 
denser under test and the leakage at any 
of these voltages determined. Instead of 
using a meter to determine the amount of 
d.c. leakage of the condenser under test, a 
neon tube is used which, in the case of paper 
condensers, will show a charging flash and 
flashes thereafter at various rates per sec- 
ond, which give an indication of the leak- 
age resistance of the condenser. 

Higher leakage resistance values give 

proportionately fewer flashes per second 
on the neon tube. The same device is used 
for impressing d.c. voltages on electrolytic 
condensers and determining whether the 
leakage is 1, 3 or 5 milliamperes, the cir- 
cuit arrangement of the neon tube being 
such that the tube will extinguish if the 
leakage drops below a value indicated by 
a switch. 

Electrolytic condensers with a voltage 
rating of from 200 to 500 volts usually 
having a d.c. leakage of less than .5 milli- 
ampere per mfd. Consequently the ser- 
viceman is able to judge the condition of 
a condenser under operating voltages by 
means of the bridge analyzer. He has no - 

arbitrary scale saying that the condenser 
is good, bad, or deteriorated. The scien- 
tific facts governing the condition of the 
condenser are given him and he may use 
his judgment accordingly. However, the 
d.c. leakage characteristics, even under nor- 
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mal voltage operating conditions, do not 
tell the whole story, for in the case of 
electrolytic condensers the power factor 
may be considerably higher than normal 
due to the change in the structure of the 
electrolyte used in the condenser. Normal 
power factors of electrolytic condensers 
vary materially, due to the fact that dif- 
ferent resistance electrolytes are used by 
various manufacturers. In general, the 
lower the resistance of the electrolyte, the 
lower the power factor. Too low resis- 
tance electrolytes, however, have certain 
disadvantages and, as a consequence, are 
not generally used. Electrolytic condensers 
of good quality usually have a power fac- 
tor between 3 and 8 percent. For the ser- 
viceman to intelligently determine from 
power- factor measurements whether or not 
a condenser is considerably deteriorated, 
he should know the approximate power fac- 
tor of a new condenser of a similar type 
or similar electrolyte. 

Many times, higher than normal power 
factors in electrolytic condensers are a 
forerunner either of breakdown or of fail- 
ure of the condenser to perform the func- 
tion for which it was placed in the circuit. 
Consequently, the serviceman will find ac- 
curate knowledge of the power factor very 
valuable in forestalling possible repeat calls 
at his own expense. 

Paper condensers should have very low 
power factors, initially, varying from about 
2% to possibly 1 %. Higher values than this 
indicate that either the condenser originally 
was not properly made or that moisture 
has started to enter the condenser. If 
moisture is entering the condenser it is a 
definite forerunner to failure. The start 
of moisture trouble may be detected by a 
power- factor measurement before it enters 
the other layers. Naturally as soon as the 
moisture penetrates all the layers of paper, 
breakdown occurs. 

Intermittent paper or electrolytic con- 
densers may be determined by obtaining a 
balance and manipulating the leads of the 
condenser. If the condenser is intermittently 
open, the null indicator of the bridge will 
immediately indicate this condition, for the 
electronic eye will completely close. 

Servicemen are finding a considerable 
amount of trouble with intermittent resis- 
tors, resistors which are only intermittent 
under actual operating voltage conditions. 
Such resistances measure substantially their 
appropriate value after the receiver is 
turned off, but when heated up under 
operating conditions, may be noisy or even 
substantially open -circuits. The d.c. volt- 
age on the analyzer gives an excellent op- 
portunity for checking these conditions 
for the normal voltage to which the resis- 
tor is subjected may be placed upon it with 
a milliammeter in series. As a conse- 
quence, the resistor will heat up as much 
as it does in the radio set and as it becomes 
intermittent or open the milliammeter will 
give immediate indications of its condition. 

All in all, this analyzer presents to the 
serviceman or manufacturer a useful tool, 
not only for determining the condition of 
condensers under practically all types of 
operating conditions, but also for locating 
intermittent resistors, volume controls, 
speaker fields, audio transformers, and a 
host of other faults commonly encountered 
in radio servicing. 

The Technical Review 
(Continued from page 627) 

Jag -Free. Monthly booklet 'Brush Strokes" 
published by Brush Development Co. Send re- 
quest in on letterhead. Fl- Special "Bargain Flyer" catalog. Whole- 
sale Radio Service Co. Free. 

F2- Speaker Bulletin. Free. WrightDeCos. 
ter. Inc. F3- Instrument Catalog of Weston Electrical 
Instrument Corp. Free to servicemen, dealers 
and engineers. 

F4 -Free Condenser and Resistor Catalog. 
Aerovox Corp. 

F5-New Centrelab Parts Catalog. Free. 
F6 -Triad Tube Manual. Free to servicemen, 

dealers and engineers. 
Mbl -Parts Catalog. Tobe Deutcbmann Corp. 

Free. 
Mh2 -Free Test Equipment Catalog. Clough 

Brengle Co. 
Mh3- Engineering Bulletin on 6L8 Tube. 

Fen -Rad Tube and Lamp Corp. Free to engi- 
neers and servicemen. 
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New Reference Manual 
For Amateurs and Experi- 

menters 
The 1937 "Radio Handbook," by 

Frank C. Jones, well -known writer 
of amateur and experimental radio 
developments, contains over 400 
pages of instructive information not 
only for the amateur but also for 
the short -wave enthusiast and any- 
one interested in radio. Its contents 
are refreshingly new, with chapters 
devoted to television and diathermy 
equipment. The latest beam -power 
transmitters are described, also new 
5 -, VA- and 14-meter rigs. For the 
constructor complete "how -to- build" 
information is given on 12 new re- 
ceivers. The fundamentals of radio 
are explained and there are chapters 
on antennas, code instruction, etc. 

The price of the book in this 
country is $1.50; foreign cost, $1.75. 
Page 1 of each Handbook includes 
a coupon which entitles the owner 
to a free copy of a 228 -page supple- 
ment with the latest data, which is 
to be issued in May. Address your 
request with money order or check 
to RADIO NEWS, 461 Eighth Avenue, 
New York City. 

Antenna Handbook 
The Pacific Radio Publishing 

Company announces a new 64 -page 
book by Frank C. Jones, devoted 
entirely to antennas. This informa- 
tion on all kinds of antenna systems 
was taken from the new "Jones Ra- 
dio Handbook" and contained in a 
separate manual with the idea in 
mind that there will be many radio 
amateurs and experimenters espe- 
cially interested in this subject and 
who may not desire, at this time, the 
wealth of other instructive informa- 
tion included in the large Handbook. 
It treats the subject in a compre- 
hensive manner and is a practical 
guide in the selection and construc- 
tion of transmitting or receiving an- 
tennas best suited for a specified 
purpose and location. The charge is 
50 cents in the U. S. A., 60 cents 
elsewhere, and all requests should be 
sent to RADIO NEWS, 461 Eighth 
Avenue, New York City. 
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Positively 
Checks All 
Type Tubes 
According To 
Data Contained 
in Latest Rec- 
ommendation of 
Tube Engineers 

MODEL 430 

O NLY $1ROO 
DEALER 
PRICE 

Tests All Type Tubes 

O Has Line Voltage Adjustment 
Has Leakage and Short Test 
Uses Triplett Direct Reading Instru- 
ment (GOOD -BAD Scale) 

* MODEL 430 is an up -to- the -minute 
1937 Tube Tester. Five flush type 

sockets provide for all tubes. The tester 
operation is very simple and indicates con- 
dition of the tube for dealer and customer 
on Direct Reading GOOD -BAD colored 
scale of Triplett instrument. Will also 
test for inter -element shorts and leakages. 
Complete in attractive, sturdy, quartered - 
oak case. Sloping panel of silver and black. 
Suitable for portable and counter use. 

Dealer Price $18.00 
Model 431 same as 430 except has Read - 
rite GOOD -BAD meter. 
Dealer Price S14.40 

SEE YOUR JOBBER .. WRITE FOR CATALOGUE 

TESTERS AND METERS 
Readrite Meter Works 
415 College Dr., Bluffton, Ohio 

Without obligation please send me more mir - 

mation un Readrite Model 930. ( ) I am al,u im 

(crested in 

Name 

Address 

Citr State 
L J 
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BOOK of 
Opportunity 

Brimful 
of terse 
instructive 

facts 

T I ' ISION 
RADIO 

SOUND RECORDING 
If you seek a new field of r 0por. 

lenity, get this interesting free hook. 
Tells flow you can become Drained in plainintenderstandablesslanguage. 

reSub 
jects include a Television. 

Theory and In- 
up Systems, Receivers. 

Radio in all its branches, Broadcasting. 
Disc 

b 
Talkingi Picture Projection. 

on 

Communication. etc. More than 30.000 
board a while Slearningg c This service only 
for residents of U. S. 

NATIONAL SCHOOLS 
Los Angeles 

NltoSar 
Schools 

railroad 
fare to Lou An. 
Pelee. 

Natienal Schools. Dept. 4 -RN 
4000 So. Figueroa St.. Los Angeles. 

NAME AGE 
ADDRESS 
CITY STATE 

BU«Et 

HORD%CODDf 
WATCHESCLOCKS 

TYPEWRITERS 
OPTICAL GOODS 

CAMERASMOYELTIES 

pio 
SETS 
AND 

REPLACEMENT 
PARTS 

NEW BIG CATALOG -JUST OUT! 
SEND FOR YOUR FREE COPY TODAY! 
Buy emciently, economically. safely! Hundreds of 
high quality Items -leading lines and standard 
brands -at prices amazingly low! Real bargains: 
Square dealing! Wrie today for your big. free copy 
of this new catalog hot off the presa. 

RADIO CIRCULAR CO., INC. 
91S !Headway. Dept. R.N. New York. N. Y. 

On b,oadmu et well o, shortwave 
I.equencies, in one leechon, you con 
elirrunale "man -modó' static with 

Send for complete Iple,slo,e 

CO10N1511 WIRE CO.. 30 CHURCH STREIT, RPM YORK CITY 

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. SCHOOL, 

7 w. 83rd Street, New York City 

The Radio Workshop 
( Continued front page 593) 

Many readers have written in that they 
are desirous of building it on the recom- 
mendation of others who have tried it. 

The Radio News "Ear Aid" consists of 
a one -stage, vacuum -tube amplifier as- 
sembled in a case which provides space for 
the amplifier equipment, batteries and 
microphone, as well as for the headphone, 
when not in use. 

The schematic circuit is shown in Figure 
1. The microphone, M, works through a 
microphone transformer, T, into the grid 
circuit of a type -30 vacuum tube. In the 
output of this tube a single headphone, P, 
is connected in series with the 22 -volt 
B battery. A single pair of flashlight cells, 
A, provides both the microphone current 
and the tube -filament current. There are 
separate rheostats (Rl and R2) to control 
the current to each of these circuits. Rl 
serves to control the volume of sound and 
R2 permits regulating the tube current to 
the lowest value consistent with proper 
results, thus providing for battery econ- 
omy. 

The chassis type of construction is em- 
ployed, with everything except the rheo- 
stats, headphone and microphone mounted 
on an aluminum sub -base. All parts are 
mounted and the wiring is completed be- 
fore this chassis is dropped into place in 
the case. After putting it in place, the 
rheostat shafts are slipped through the 
proper holes in the front of the case, the 
mounting nuts tightened and the knobs 
attached. 

The picture -wiring diagram, Figure 2, 
shows all necessary connections. Those 
who buy the parts ready for assembly will 
have no difficulty in wiring the set if they 
follow the diagrams. In wiring the rheo- 
stats and switch, make each wire an inch 
longer than necessary and make the wires 
to the tip jacks at least two inches over - 
length. This will facilitate installing the 
rheostats and will permit the shelf to be 
lifted out when replacing the B battery. 

The Ear Aid was designed primarily 
for use by individuals but will also provide 
excellent results for group service. It is 
sufficiently powerful to operate several 
headphones, as in church, for instance, 
where it may be desired to provide facili- 
ties to enable several hard -of- hearing per- 
sons to listen in. 

The Ear Aid also makes an excellent 
"detective- phone." The microphone may 
be placed in one room, with an extension 
cord leading to another room where the 
amplifier and headphones are located. Con- 
versation in the first room will then be 
clearly audible at the headphones. 

Parts List 
A -Two Eveready flashlight batteries, type No. 

950 B- Eveready type No. 763 midget B battery, 
22% volts 

Ji, 32, 3 
J3, 

34 
la ley insulated tip. jacks, type 

red 
M -De Forest type US special pick -up micro- 

phone with sound- correction chamber, with 
special 36 -inch flexible extension cord. 

P- Headphone, either Western Electric type 
509W, 1100 ohms, single, or Trimm Feath- 
erweight", 2000 ohms, single. The latter is 
equipped with headband and cord. The former 
is without headband or cord. Requires special 
headband and cord (see items X and Y below) Rl- Carter 400 -ohm 'Imp" potentiometer, type 
IR -400, with small knob 

R2 -Carter 50 -ohm "midget" rheostat, with 
switch, type M -50 -S, with small knob T- Tbordarson microphone transformer, type 
T -2357 

VT- Eveready type 230 vacuum tube and Pilot 
sub -panel mounting socket No. 216 

SW -(See R2, above) 
Case- Broderick special carrying case, as illus- 

trated 
Fittings -Broderick kit of fittings, including 
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aluminum sub -base, bakelite shelves, brass 
mounting posts, battery clips and miscellan- 
eous nuts, screws, wire, etc. X- Special light -weight metal headband for 
headphone Y- Special cord for headphone, 46.inch 

Radio Schools 
(Continued from page 587) 

First National Television 
THE emphasis of First National is on 

television, and this school owns and 
operates its own television transmitter- 
W9XAL. (It should be mentioned that all 
residence courses consider television even 
though the subject may not be featured. 
Optics, photo cells, etc., form a part of any 
well- balanced radio course. However, to 
the best of our knowledge, First National 
is the only school to have its own tele- 
vision transmitter, though several schools 
have complete experimental set -ups which 
are quite adequate for instruction and de- 
velopment work.) The average student 
completes the course in five months with 
a good knowledge of radio servicing and a 
first class radio- telephone operator's license. 

University of Wisconsin 
Extension 

THIS institution in Milwaukee offers a 
comprehensive course in one school 

year, preparing the student for marine and 
broadcast operating, radio servicing and 
technical work leaning toward engineering 
direction. Day and evening courses. 

National Schools 
LCATED in Los Angeles, this school 

features a composite course in radio 
operating, servicing, television, talking pic- 
tures, broadcasting and electricity. A good 
electrical and general radio background is 
provided in from six to seven months. 

CORRESPONDENCE 
SCHOOLS 

Correspondence schools have progressed 
far in recent years, and the modern by- 
mail school succeeds in establishing a con- 
tact between instructors and student which 
at least approaches the intimacy achieved 
in a residence school. 

As in the case of RCA Institutes as a 
residence school, in considering correspond- 
ence schools we necessarily think of the 
oldest of the strictly radio institutions - 

National Radio Institute 

WITH its long experience in teaching 
radio by mail, NRI is particularly 

well equipped to take the average student, 
regardless of previous training or educa- 
tion and make a good radio man of him. 
While the course is general, the emphasis 
is on radio service work. The course starts 
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with the abc's of electricity and radio, and 
carries the student, as fast as he cab 
progress, through a comprehensive radio 
education. The business end of servicing 
receives adequate attention -and the sub- 
jects of salesmanship, accounting, etc., are 
taught. The course is written and handled 
in a manner calculated to eliminate any in- 
feriority complex and to encourage the less 
aggressive student. The method of treat- 
ment is such as to facilitate the ready as- 
similation of knowledge by both the very 
young student and the older man who has, 
perhaps, forgotten how to study. Gradu- 
ates of the National Radio Institute have 
made a familiar by -word of the term 
"Radiotrician." 

C. R. E. I. 
THE Capitol Radio Engineering Insti- 

tute also conducts a correspondence 
course -of a definitely engineering nature. 
A ten -weeks post graduate, residence course 
is available to the correspondence students. 
A correspondence course has also been pre- 
pared for the advanced serviceman. 

Sprayberry Academy of Radio 
THE two courses offered by this insti- 

tution are unique -the familiar Ad- 
vanced Course in Radio Servicing and the 
"Complete Course," which also includes the 
Advanced Course. The advanced course is 
prepared especially for established service- 
men, and offers a very economical method 
of acquiring the finer points of the game 
and keeping up -to -date. It is in the nature 
of a post -graduate course. 

While the complete course progresses 
from the point of elementary electricity, it 
has been written for students of average 
high- school education -with the idea of 
taking students of high grade intelligence 
and making of them high grade servicemen. 
The student is equipped with a modern 
super- heterodyne receiver and analyzer, 
tube tester and all -wave oscillator, a com- 
plete set of tools, service manuals as well 
as other equipment that will be of actual 
use to him in the service field. 

I. C. S. 
THE International Correspondence 

Schools are perhaps the oldest institu- 
tions teaching by mail. They feature a 
wide variety of radio and associated 
courses, such as electrical engineering, re- 
frigeration, air conditioning, invention, 
etc. Where desirable or necessary, texts 
from other fields are made available to 
radio students. 

Radio Training Association of 
America 

HE R. T. A. course is primarily one 
in radio service work, and the cost of 

training is in the medium -price field. 
Equipment is provided for experimental 
work, some of which will form a part of 
the serviceman's permanent test apparatus. 
The course is comprehensive and can be 
followed by the public school graduate. 

Lincoln Engineering School 
TWO courses are offered -one in d ec- 

tricity and one in radio. The costs are 
considerably lower than those for other 
complete courses. 

The Candler School 
THIS is strictly a school for code in- 
struction, by means of the Candler 

System, which has developed some of lac 
world's fastest operators. Various courses, 
in progressive order, are available for the 
beginner, the ten- to twenty- word -per- 
minute struggle and for the attainment of 
much higher speeds with accuracy. 
Radio and Television Institute 

T. L is the only one of the cor- 
respondence schools to place special 

emphasis on television. However, as in the 
case of residence schools, it should be ob- 
served that some study is made of tele- 
vision in practically all courses. The train- 
ing supplies an excellent general radio 
background with specific preparation for 
radio servicing. 

it is hoped that the foregoing reviews 
will be of assistance to the prospective 
student. He should send for two -and 
preferably more -catalogues before making 
a definite choice. Read them carefully and 
check against the analyses given above and 
the personal elements referred to in our 
opening paragraph. Addresses of all schools 
mentioned will be found in the advertising 
columns of RADIO NEWS. 

New Receiver 
"H.A.C." Nightly 

(Continued from page 604) 

signal as well as the separate control for 
pitch leaves nothing to be desired for 
c.w. reception. The a.v.c. action is nice and 
smooth and takes care of all ranges of 
signal strength. 

The use of iron -core transformers for 
the intermediate frequencies gives a high 
order of gain with ultra selectivity. 

The 6L6 push -pull stage gives as much 
as 14 watts Class A output without audio 
distortion. 

The loudspeaker is not a portion of the 
receiver filter system so that the set can 
be operated satisfactorily without a speaker 
if headphones are desired. The receiver 
is equipped with a 5000 -ohm and with a 
500 -ohm output circuit. The receiver draws 
about 125 watts in normal operation. 

During the actual tests, the receiver was 
H.A.C. (Heard All Continents) on 10 and 
20 meters a number of times during the 
two months in the period of a single 
night! When used for short -wave DX 
reception, it was often H.A.C. during a 
24 -hour period, short -wave stations in 
Europe, Africa, Asia, South America and 
Australia being tuned in and logged for a 
considerable time during each 24 hours. 

Certainly, the receiver combines a great 
deal of practical utility both for the ama- 
teur operator and the short -wave DX 
listener for the price range it fits in. In 
concluding, we might state that it was 
also excellent for DXing on the Broadcast 
Band, due to its excellent selectivity and 
its ability to separate distant broadcast - 
band stations from the locals. 

In the tests at the Listening Post, it 
was tested with vertical and horizontal 
doublets designed for particular wavelength 
ranges as well as with long -wire Hertz 
antennas for all -band operation. It can be 
used either with doublets or with single - 
wire feed antennas simply by changing a 
link on the antenna communication block. 

Multi -Wave Coil Assembly 
Radio set constructors will be interested 

in the new Meissner 5 -band, multi -wave 
coil assembly. They are available in two 
designs, one covering a range of 7.5 to 
2140 meters and the other from 3.8 to 555 
meters. The assembly consists of the an- 
tenna, r.f. and oscillator sections. There 
are no leads, as all coils are mounted di- 
rectly on the band switch, with the coil 
terminal lugs serving as the connection and 
the mounting support. The unit operates 
with a three -gang 410 mmfd. low mini- 
mum capacity condenser. The tubes recom- 
mended are: type 6K7 in the r.f., a 6L7 
in the detector and a 6J7 in the oscillator 
circuit. The intermediate frequency to use 
with this assembly is 456 kilocycles. 
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EASILY ADJUSTED WITH 

Model 
1200 -C 

DEALER 
PRICE 

Model 1200 -C SY433 

VOLT- 011M- MILLIAMMETER 
* 5000 Ohms Per Volt D. C. 
* Resistance Readings to 7.5 Megohms 
* For All Radio Measurements Not Re- 

quiring a No Current Draw Vacuum 
tube Voltmeter 
The delicate balance of high fidelity 
sets requires servicing instruments ca- 
pable of measuring high resistance 
and all voltages accurately. 

Model 1200 -C Volt- Ohm- Milliammefer 
has self -contained power for readings 
to 7.5 Megohms. The D.C. voltage 
readings are at 5000 ohms per volt 
enabling you to read accurately the 
voltages of low power. 

Has two separate instruments, A.C. 
and D.C., in twin case. Ohms Scales 
separately adjusted. 

Scale Reads: A.C. and D.C. 10 -50- 
250- 500 -1000 Volts, the D.C. is at 5000 
Ohms per volt; 250 Microamperes; 1- 
10.50 -250 Milliamperes; 1/2 to 500 
Ohms, 1500 Ohms, 1.5 and 7.5 Meg - 
ohms. 

A TRIPLETT MASTER UNIT 
See Your Jobber 

Write for Catalogue 

(T: 

Rd pLET 
Piled/Von 

;ELECTRICAL INSTRUMENTS 
The Triplett Electrical Instrument Co. 
154 Harmon Ave., Bluffton. n, Ohio 

Without obligation plense send me mare infor- 
mation on \Iole! 1200 -C; 
Complete Triplett Master unit line. 

Name 

Address 

City Slate 
J 
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EVERY SALE IS 
"VeAiet" 

With the Tung -Sol consignment 
plan, your money is not on the 
shelf. After sales are made and 
profits taken, you remit. You're 
on "velvet" all the way. 

A line of high quality radio 
tubes of proved performance- 
an adequate stock -a selective 
plan of distribution with "elbow 
room" and full profit. That's the 
Tung -Sol selling plan. There are 
still desirable locations for ap- 
pointment of dealers...who can 
qualify. Write for name of your 
nearest Tung -Sol wholesaler. 

TUNG-SOL 
9 me -f Low radio ße.& 

TUNG -SOL LAMP WORKS, INC. 
Radio Tube Division, NEWARK, N. I. 

TNEMOSTfLEIBLE- 
POCKET MULTITESTER 
YOU CAN BUY 

DEPENDABLE 

MODEL 408-602 
DETACHABLE 

COMBINATION 
AC -DC TESTER 

and only 

$13.90 
COMPLETE 

The ONLY pocket -size 
multitester having: 

AC volts I -5.50. 5004000; OC 5- 50.500- 
1000 2.000 ohms per volt sensitivity 

3 range self -contained ohmmeter 1.000.000.- 
50.000 -500 ohms 17 meters In I No 
test leads required for balancing 550 
microamp: 5 amp: 5 -50 -500 mils Low 
ohm reads 5 ohms at center stale I /10 
o hm for 1st 10 division -low current drain 

Available separately DC multitester 
408, $9.95; AC converter 602, 83.95 

See your jobber 

Write fo Dept. N. for catalog 

*RADIO CITY) PRODUCTS CO.* 
88 PARK PLACE 
NEW YORK CITY 

"DEPEND ON 
DEPENDABLE" 

:.ADIO 
ENGINEERING, 
broadcasting. aviation and police radio. servicing. marine 
radio telegraphy and telephony. Morse telegraphy and 
railway accounting taught thoroughly. Engineering 
course of nine months duration equivalent to three 
years of college radio work. School established 1814. 
All expenses low. Catalog free. 

Dodge's Institute, Oak St., Valparaiso, Indiana 

The Service Bench 
(Continued from page 612) 

worth -while feature is the connection of 
the receiver through the meter, and noting 
if power is consumed with the switch off - 
making the test with the receiver plug in 
both receptacle positions. There have been 
numerous repair jobs where a ground in 
the power transformer has been overlooked 
until the customer received his next electric 
bill. 

"We make it a practice to check every 
receiver on the watt -hour meter before re- 
turning it to the owner. The point to be 
emphasized is -There is still something 
wrong with any set the consumption of 
which does not check closely to its rated 
wattage." 

Two Cases of Noise 
"Crackling and popping noises emanating 

from a model D Lyric can usually be traced 
to a noisy primary in the push -pull input 
transformer. This also is true of the 
Philco Model 20, as well as other Philco 
models. In some instances it may be the 
first audio -and in other cases the output 
transformer. Removing the tubes, starting 
with the detector, will usually indicate the 
stage and transformer. (Plugging in a tube 
with short -circuited plate and cathode 
prongs, and momentarily turning on the 
receiver, will occasionally cure the trouble 
or definitely open the circuit. -Ed.) 

"Excessive motor noise in a 1935 Cadil- 
lac V -8 can be minimized by the use of a 
.25 mfd. condenser connected between the 
ignition switch and the ground. Shield- 
ing the leads to the switch will also help 
matters." -James L. Hoard, Providence, 
R. I. 

THIS MONTH'S KINK 
Edgar Hantz, of Alliance, Ohio, sends us 

the idea, shown in Figure 2-a combina- 
tion tool fashioned from a discarded tooth- 
brush. The section holding the bristles is 
cut off, and the handle filed into a neu- 
tralizing screw -driver. The other end is 
sawed off, slightly on the diagonal, across 

TOOTH -BRUSH NA /VOLE 

Cur J TAPERED TO SCREW -OR /VER SHAPE 

F I G. 2 

FIGURE 2 ' 

A handy combination service tool 
quickly made from an old tooth -brush. 

the center of the hanging hole, providing a 
handy tool for guiding a hot wire to its 
proper place in soldering. Cutting on the 
diagonal, instead of straight across, makes 
it possible to maneuver the wire in awk- 
ward positions. 

SERVICE NOTES 
Rural servicemen should investigate the 

possibilities of the Frigidaire "Flowing 
Cold Milk Cooler." This is definitely a 
boon to the farmer, and offers unusual 
sales possibilities to the serviceman operat- 
ing in the country districts. Milk stations 
reject milk brought in by farmers if it is 
over a certain temperature -a costly factor 
to the producer during the late summer 
months, when the spring upon which he 
depends for cooling goes dry or his ice sup- 
ply gives out. The milk cooler should 
more than pay for itself -a fact that can 
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be used as a powerful sales argument. The 
milk is cooled to fifty degrees within an 
hour after immersion -providing the quick 
reduction of body heat which is highly 
desirable (another sales point). A par- 
ticular feature is the self- leveling device 
which maintains the water uniformly 
around the necks of the cans, regardless 
of how many cans are immersed. 

A GOOD AD 
The advertisement shown in Figure 3 

has attracted many an eye -not to men- 
tion customers -for the Radio Bargain 
Shop in Tampa, Florida. Everyone is in- 
terested in rewards, and the ad is invariably 

$10 REWARD 
for any Radio we cannot repair. 

Free Estimates 
Honest, Reliable Radio Repairing 

Radio Bargain Shop 
Cor. Cass & Tampa Sts. Ph. 4088 

FIGURE 3 

An advertisement with a sound psy- 
chological appeal. Taking only one 
inch, one column space, it provides a 

good display at minimum cost. 

read to find out what it is all about. Re- 
peated insertions do the rest. A person 
with radio trouble, looking through the 
paper for a serviceman, remembers, and 
his eye seeks "the place that offered the 
ten -dollar reward." 

The "Ham" Shack 
(Continued from page 601) 

How are you getting me tonight? Break 
in." 

"O.K., W2 -, this is W8- coming back. 
You are coming in R9 most of the time, 
but there are a couple of powerful stations 
on your channel that might cause some 
trouble. You better break in from time to 
time." 

"Fine. I'm equipped to use `push -to- 
talk' here, so let's go. You are putting in 
a fine signal here. No QRM whatsoever. 
How's tricks out there?" 

"Everything is fine here. Just got a new 
speech amplifier going tonight. Do you 
notice any difference in my quality ?" 

"Well, it sounds about the same to me 
as the other one But the quality of my 
receiver is not so good, so that may ac- 
count for me not noticing any appreciable 
difference. How you getting me, any 
QRM ? Break in." 

"O.K., but W8- just broke in just as 
you told me to break in. Give me a short 
call and I'll see how you compete with 
him. Go ahead!" 

"O.K. W2- calling W8 -. Can you copy 
me through the QRM now ?" 

"Sorry, but nothing doing. You had 
better wait until W8- gets through. I'll 
break in and give you an O.K. Stand by!" 

"O K. now W2 -, W8- by" 
"Fine," etc. 
And so it might continue for an hour or' 

more, with only one station on a channel 
at one time, thereby allowing the other 
fellow to continue his QSO without being 
QRM'ed too. Also another thing that is 
eliminated by this practice is the constant 
repetition of calls at both ends. Contrary 
to belief, it is not necessary to sign on for 
each transmission. The regulations pro- 
vide that it is only necessary to announce 
call letters once every fifteen minutes dur- 
ing a single QSO. 
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ARMY NET STATION 
Tris is the Army Reserve Na station 
of Ralph J. Eckert, W2/AG of the 
Bronx, New York. Ralph operates on 
5 meters and has been successful in 

ultra -short -wave DX work. 

CALLS HEARD 
By David Brensilbcr, 1140 East Eighth Street, 

Brooklyn, N. l'., on 20-meter phone: PX1\1X, 
VK7YL, VK2JU, VK2OG, Vk2AZ, \'X2AP, 
VK2CC. VK2SIA, VK3KK, VK3ZZ, VK2BDA, 
K6NTV, K6JLV, X6JPD, K6KKP, K6LJB, 
K71'Q. SUICH, EAIA'L, EA2BT, EA2ßH, 
EA2B!1I, EA3DQ. EA3ER, EA3EG EA4BM, 

F8DW, F8MM,A,F8`1GI F81Ì PF3OJD DbÑ4VK, 
G5TZ, G6QS, G2DV. G6AG, G2Ktf, G6GO. 
GSWH G6CW, G2XV G6HW LU7ET 
LU6K, LU9PA, LU8DÍ[, LU8A, LU4AH, 
LUSCZ, LU5ES, PY3AW. PY2BA, PY2E7, 
JY2CN, PY2ET, PY2CK, PY1DK, CX2AK, 
PZ1AA, CE1AP, CEIAR, CE1BC, CE3CW, 
YV5AN, YV4AN, HK2RS. HK3JA, HK3 B, 
HKIZ, XE1LK, XE1BT, XE1FY XE11TC, 
rI2AE. TI2DC. K4UG, K4DDI-i, HH2B, 
VESDK VE4HX, VE5GU. VE5KY, W7BQJ, 
W 7CP)t. 

On 40-meter phone: CT1GJ, EA1BT, EA9AH, 
CT1ED, HH2G, EA8AF, HI2T, YV1AA, 
YV4AB, HI9L CO2RW. 

By J. V. Mcífinn, 12 Edge Kill, Wellington. 
c-3, New Zealand, on 20-meter c.w.: CEIAQ, 
CM8GF CM8MC, D3CFH, D3BMP, D3BAP, 
D3AOK, D3CUR, D3SDK, D4BEN, D3GKR. 
D3DLC, D4MNL, D4ARR, D4XCG, D4SXR, 
D4CDM, D4QET, D4PAU, D4TKP, D4CSA, 
D4YWM. D4TFL, D4YEJ, D4HCF, D4LJM, 
D4BEC, D4MOL, D4DMC, D4RVC, D4BUF, 
D4SXQQN, D4LNM, D4GjC, D4ZMI, D4QFT, 

D4DOR. 
D4YTilr, D4JTK, D4ORT, D4KRCJ, D400N, 
D4YBF, D4ANF, D4OUT. D4OAR, D4YUM, 
D4OWT. D4AEN, D4X8F, D4SNP, F3DN. 

F8B$, F8G, 
F8EF, 

F8WK, FSOK, FSGRQQ, 

F8ÑR, GSMÁ, FGSMS, G8Z11, G6ÑÌ, GSXI, 
G6RB, G2MR, GSBJ, 650Q, G2TD, G6DL, 
C2AX. G5VN, 06XI G5WP, HAF3D, HAF4K, 
HAFSC, HB9X, IíB9Y, HB9AK. HB9AW, 

)HB9GJA,, 

HB9BG, HC2JM, HK2JB. 

1C ÁYB2JKÁ ÄS IJL JKSL HBARLYI2P, 
LU3HK, LU4D{J, LU8AD, 0A47j, OE6DK, 
OE6AX, 0E7EJ. OH30I. OKIZR, OK2PN, 
OK2DF OK2AK. OK2LO, OK2RS, OK2RM. 
OK2H)l', OK3VA, K3KF. ON4HM, ON4DX, 
ON4DM, ON4HC, ON4AU, ON4BDO, OZ2B. 
0Z21-1, OZSC, OZ7CC. PAOZK. PAOVB, 
PAONO, PAODC. PAOAZ. PAOMX. PY2AR, 
PY2BX, PY3AW, SM6WL. SM7UC, SPICE, 
SP1DC, SUSNK U2NE, U3DI, USES, VE1IN, 
VE2DG, VEICU, VE3ADM, VP5AB. XEICM, 
XEIAD, XE1AA. XEIAK. XE2O. XE2C, 
YL2BB, YRSAP, YU7DX. YM4AA, YM4AD, 
YN1AA. 

On 20-meter phone: CE3DW, CO8R, 
CX2AK, F81I K6NTV, KA1ME. KAIB , 

OA4AE, OA4AA, PK3RC, PK4AU, PY2BA, 
TI2PG, VE1CR, W1S7.. WICRW, W1BLO, 
1CCZ. W1AXA. W2TP. W2HUQ, \V2FOA. 
W3MD, W3EOZ, W3EWW, W3DKQ, W3FRE. 

\V W4CPC, W4FM, W4CWX, 4U W4ESY. 
WST.WU. WSPH. W6BEE, W6RX, W6LTP. 
W6KM. W6CLS, W6MDN, W6BKY, \\-6GAi.. 
W6BHO, W6EJC. W6CKJ, W8ANO. \\-3AAK, 
WSGOY, W8DQN, W8QDU, W9CVN. 

On 40-meter c.w.: CT1EN. D3DXU. D3DFN. 
D4YII, D4NXR. D4NAP, D4OFT, F8XH, 
IIEC. OE6AX, OE6DK, OE7HD, SPIEL'. 
U3BX. U3BB, UK3AN. UKSAA, XEIBC, 
XF.1DY, XE2DZ. 

On 40-meter phone: FOSAA, LU1EB, LU4BH, 
TIIAF, TI2OFR. 

Modulation Meter 
(Continued from page 601) 

There is no point in driving the Class C or 
modulated amplifier stage beyond the point 
of providing slightly less than 100 percent 
modulation. The effectiveness of the sig- 

nal will be the same regardless of carrier 
power with a given amount of audio 
power, providing, of course, modulation 
does not exceed 100 percent. 

Recently the Triplett Electrical Instru- 
ment Company, of Bluffton, Ohio, devel- 
oped an interesting modulation meter de- 
signed to meet the requirements of the 
average amateur station. It is designed to 
give visual information on: Carrier refer- 
ence level for modulation; the carrier shift 
during modulation; modulation percentage 
directly on a dial over a range from 40 to 
120 percent. It also may be used as an 
aural monitor. 

The unit was tested at the writer's sta- 
tion and found to do all of these things quite 
effectively. It was found, as suggested by 
the manufacturer, if the needle of the mod- 
ulation indicator was kept in the neigh- 
borhood of 90 percent, modulation was 
maintained well within the bounds of 100 
percent. On sustained or continuous modu- 
lation, however, it checked accurately with 
an oscilloscope: 100 percent modulation 
being equal to 100 percent modulation. 
This is because the meter is adjusted and 
calibrated for continuous modulation. 
Therefore, voice modulation will indicate 
approximately 10 percent less than the 
actual modulation due to the damping and 
response of the meter. 

The principal units of the meter are a 
0 -to -I milliammeter which is calibrated in 
100 divisions and a 200 -microammeter 
which indicates the modulation percentage. 
Its dial is calibrated directly in percent. 
The 0 -1 milliammeter is designated as a 
carrier reference meter and indicates car- 
rier shift. It also serves to adjust the signal 
input to the proper amount so the modula- 
tion percentage meter will read accurately. 
The mid -scale point (50 on the dial) is 
designated in red numerals. The carrier 
shift meter is adjusted to read at this point 
by varying the amount of pick -up or input 
to the meter. 

A type 76 tube is used to rectify the 
power picked up from the transmitter. 
This current then flows through the cath- 
ode and the carrier reference meter which 
indicates the strength of the signal for the 
coupling used. 

The percentage of modulation meter is 
electron coupled to the rectifier tube 
through a low -pass filter comprising a 
radio -frequency choke coil, a .0003 micro - 
farad and .001 microfarad condensers. 
This permits the audio component to pass 
from the rectifier (76) through the filter, 
thus eliminating the radio -frequency in this 
component. The audio component then 
passes through a copper -oxide unit. This 
rectifies the audio wave. For operation of 
the meter, the amount of audio wave is in- 
dicated in percent of modulation as the 
monitor is adjusted to a definite radio - 
frequency input voltage (50 divisions) on 
the carrier -shift meter. Any audio that is 
superimposed on the r.f. will be shown on 
the percent of modulation meter (200 mi- 
croampere unit) in direct relation to the 
percent. 

As the monitor is connected it will read 
positive peaks. To read negative peaks, it 
would be necessary to reverse the low -pass 
filter by reversing the a.c. connections to 
the copper -oxide rectifier. However, if the 
negative peaks are not as high as the posi- 
tive peaks, the transmitter would be erratic 
and would cause carrier shift. 

The unit is extremely simple to operate. 
One of its features is that it may be oper- 
ated continuously during the interval a sta- 
tion is on the air. It is provided with an 
a.c. plug for connecting to the light mains 
and an "on" and "off" switch for con- 
trolling the filament of the 76 tube. Two 
terminals are provided for aerial and 
ground connections. 

To couple the meter to a transmitter, it 
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THE NEW "SUPER -PRO" 

A SUCCESSFUL radio receiver in- 
tended for use over a wide fre- 

quency range as well as a wide variety 
of services must necessarily possess 
many varied and unusual characteris- 
tics. That the new "Super -Pro" com- 
pletely meets these exacting requisites 
by means of advanced design and ex- 
treme flexibility- rather than by the 
many compromises resorted to so fre- 
quently-is being attested to daily by 
the many ultra -critical amateurs, engi- 
neers, and professional operators now 
using the new "Super -Pro ". 

Among the exclusive features'in this 
new 16 tube "Super -Pro" receiver are 
the special accurately calibrated panel 
controls: viz. 3 to 16 kc. continuously 
variable band -width control; 2500 -0- 
2500 cycle beat oscillator control, and 
graduated audio and sensitivity con- 
trols, in addition to a megacycle and 
kilocycle tuning dial, accurate to with- 
in 1 /z %, and a 0 to 100 band spread 
dial. Within the rugged and self -con- 
tained tuning unit are a 4 -gang tuning 
condenser, a 12 -gang band spread con- 
denser, 20 tuning coils on Isolantite 
bases, and the remarkably noiseless 
five -point cam knife -switch which has 
proven to be absolutely trouble -free! 

The fidelity of the new "Super -Pro" is 
so faithful and the sensitivity so great 
that it is being used by many news, 
recording, and broadcast stations for 
recording and re- broadcast work. 

For those who require additional 
knife -like selectivity for C.W. code, a 
crystal model is available which when 
properly adjusted also affords added 
selectivity for voice and other modu- 
lated signals. 

Regardless of the complexity of the 
heavy duty receiving problem you 
have, the "Super -Pro" will provide 
the results you want. It is truly "THE 
LAST WORD "! Send for the new 
"Super -Pro" bulletin with further de. 
tails. Mail the coupon below. 

MAIL THIS COUPON! 

HAMMARLUND MANUFACTURING CO., Inc. 
424 -438 W. 33rd St.. New York RN -4 

D Please send me the new "S,,pn.Pro" bulletin. 
Please send me new "37" Catalog. 

Name 

Address 

City State 

AM 
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PROMINENTDX'erAVERAGES 

75 FOREIGN STATIONS 

DAILY ON SCOTT! 

"DX -ing Is a hobby of 
mine and I log daily 
an average of about 
75 foreign stations 
from all parts of the 
world. When I say 
log. I mean that I 
check the signal 
strength and reada- 
bility of each station 
and have kept a daily 
record for over four 
years." 

R. Braunhold, 
Evanston, Illinois. 

"The selectivity is 
positively ideal. I am 
able to listen to sta- 
tions never heard before with any other radio I 
have owned." 

G. W. Dixon, Rydal, Pennsylvania. 
"Sometimes we listen to symphony orchestras 
from London. Paris. Rome and Berlin and I am 
not exaggerating a bit when I say that the repro- 
duction obtainable on the Scott is equally as good 
as American broadcast stations." 

A. Nejame, Binghamton, New York. 
Mail the coupon today, NOW -and get the FREE 
booklet "Evidence" with hundreds of other simi- lar sensational reception reports from Scott 
owners. 

SCOTT CUSTOMBUILT RADIO 

E. H. Soon Radio Laboratories. Int.. 
4440 Ravenswood Ave., Dept. 5F7, Chicago. III. 

Send booklet "Evidence" and other facts on SCOTT 
Full Range iii- Fidelity Radio. 

Name 

Address 

City Stata L J 

ATTENTION ! 

USE ONLY 
Noise Reducing 

Antenna Kits 
Licensed by A. A. & K., Inc., 
which are Protected by U. Se 

Patent Re. 19854 
a boric Patent for Ail Sore Automatic Antennas 

Refuse Substitutes - 
Beware of Imitations 

Infringers will be 
prompfly prosecuted 

AMY, ACEVES & KING, INC. 
Consulting Engineers 

11 West 42 St.. New York. N. Ye 

ec icENGINEERING 
College 

El raf Standards 
Celle training by Rome Study in Radio and Elko-tries, Engineer- 
ing offered Rich Schoograduate, Academic eub;eet. covered in- 
clude complete 

Elete 
college mat hemaksek 

ne. 
engineering eeowmi 

technical end engineering Inn Uiversi,neuly weed .. 
qualified .tudent. opportunity to arguire Bachelor of Science degree 
by nwnr*m of ea e. ion- re.idenee study. a.edotiee Bulletin 
OW sent upon request. 

School of Communication Engineering 
207 Market Street, Newark, New Jersey 

ADIO-ELECTRICAL 
XPERIMtNTAI KIT ': 

Inetruct manual. chow 
how to make scores `anvi- 

l`! Build radio eirculrt. 

110-volt 
set. 2-tube circuit, AC 

VC set. code practise set ato -vole Hoer, radio trans- 
mitter. etc. wire no thief detector. e tension abone, ele`. 
welder, electro -platina. ore- furnace. AC to DG rectifier. 

areMall motor. Generale ultra -violet rays, make power/ ul 
FRliahl, eleetrle .tuve. Itt. deer look, ato- D n1J98 
ht no 

on 
,l {{ 

FREE! b `ld books 
Bench. 

fe. Fee 
with 

to ff., 
build Eager. Lab'y 

Bargain 
Floe wiSh 

Ee Crime. IALVAGE Cool Bnrnm SEND! 
ELECTRICAL SALVAGE CO., Boa 534Á3a. Llneoln, Nebr. 
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should be inductively coupled to the tank 
coil of the modulated amplifier. This is 
done by placing a 2- to 5 -turn loop in the 
field of the tank coil. This should be link - 
coupled to the meter, the line being con- 
nected to the "ant" and 1egnd" termi- 
nals. The size of the loop will depend to 
a large degree on the strength of the an- 
tenna field. It is important that the pick- 
up loop not pick up any radio frequency 
from the other stages of the transmitter. 
This, of course, will result in a false read- 
ing, showing too much carrier and under - 
modulation. It is more practical. to use a 
smaller coil closely coupled to the trans- 
mitter than a larger one that will have to 
be placed too far away from the modu- 
lated amplifier tank circuit and, thus, in 
position to pick up r.f. from the preceding 
stages. 

At the writer's station a 2 -turn, 3 -inch 
loop about 9 inches from the final ampli- 
fier tank circuit was used. The transmit- 
ter has an input of 400 watts on 20 meters. 
The coupling coil should be variable, as it 
is this that provides for adjusting the car- 
rier indicator to the proper scale setting 
(50 divisions). 

With the transmitter being modulated 
the meter will indicate the percentage of 
modulation. There should be no indication 
of carrier shift on the carrier meter when 
the percentage of modulation shows 100 
percent. Such an indication will mean 
something is out of adjustment. It may 
mean too low exciting voltage; improper 
adjustment of the transmitter; improper 
voltage applied to the elements; oscillator 
drift or poor regulation of the power sup - 
ply. 

Terminals are provided for using the 
meter as an aural monitor. This arrange- 
ment makes use of the 76 tube as a diode 
detector. 

The "Quartet" 
(Continued from page 603) 

it may be necessary to vary this very 
slightly in tuning through the range. The 
audio volume control can be left at one 
setting practically all of the time, due to 
the good a.v.c. action. The noise- squelch 
control will normally be left in the "off" 
position and advanced only after a signal 
has been tuned in and ignition noise is 
found to be troublesome. In a location 
where ignition noise is continuous this con- 
trol can be left in an advanced position if 
desired. 

The magic eye will be found very use- 
ful as a resonance indicator and also serves 
as a rather rough signal- strength indicator. 
Variation in the width of the dark wedge, 
with modulation, should not be interpreted 
as an indication of over -modulation. When 
using a milliammeter plugged into the jack 
in the plate circuit of the first i.f. tube, 
however, wobbulation of the pointer does 
indicate over- modulation or frequency 
modulation. On a crystal- controlled signal, 
modulated 100 percent or less, the needle 
will stand absolutely still and will give 
an accurate, relative indication of signal 
strength, except on signals at or below the 
noise level. The meter reading will be af- 
fected by noise on such weak signals. 

It is interesting to note that when using 
a milliammeter as a signal -strength indi- 
cator in this manner, its range is by no 
means linear. For instance, if a given sig- 
nal retards the meter, half- scale, a signal 
twice as great will retard it 66 percent, a 
signal four times as great, 78 percent, a 
signal six times as great, 83 percent and a 
signal ten times as great 87 percent. What 
this means is, that small variations in the 
signal strength of weak signals will show 
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rather wide differences on the meter, but 
signals strong enough to retard the meter 
more than 60 percent require large changes 
in signal voltage to show further appre 
ciable changes on the meter. It might be 
added that few signals will be strong 
enough to retard the meter more than 85 
percent, but on the other hand any signal 
that is audible will provide a small deflec- 
tion. No "R" calibration is given here 
because such meters vary somewhat with 
different tubes, different i.f. alignment, etc. 
Perhaps the best plan is for each individual 
user to make his own calibration based on 
his own interpretation of the "R" scale. 

One final word about the operation of 
the noise -squelch system. When a signal 
is tuned in with accompanying QRN, the 
noise -squelch control is advanced to a point 
where the noise is completely eliminated or 
reduced a marked degree. If this control 
is advanced beyond this rather critical 
point the signal strength will fall off rap- 
idly. A few minutes' experimental opera- 
tion of this control will prove highly in- 
structive. It should be borne in mind that 
certain types of noise can't be eliminated 
with any squelch system but, in practical 
operating tests, it has been found effective 
with most of the types of noise encoun- 
tered in city locations. It does a well -nigh 
perfect job on ignition noise and similar 
types of interference, but there are certain 
types of buzzing or humming noise on 
which it is somewhat less effective. 

Little has been said specifically about 10- 
meter operation. Not because the receiver 
is less effective at these frequencies than on 
5 meters, but because the receiver was 
especially designed to overcome the prob- 
lems in 5 -meter reception. For the ham 
who operates on both 5 and 10 meters the 
"Quartet" provides an excellent combina- 
tion of desirable features. 

Attention should be called to an unfin- 
ished line in the printed schematic dia- 
gram published last month. This line, ex- 
tending from R17 to the right, should be 
jumped over the lead extending down from 
C31, and connected to the lead extending 
down from R24. This completes the B 
supply circuit to the 6F6 tube. 

List of Parts for Power Supply 
T- Stancor type XP3005 power transformer; 

2.5 v., 10 a.; 6.3 v., 4 a.; 5 v., 3 a.; 360 v.. 
125 ma. 
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CHI, CH2- Stancor type XCI421 filter chokes. 
25 henries, 140 ma. 

CI C2- Cornell -Dubilier type EE -8800, dual 
filter condensers, 8 -8 mfd., 500 v. Rl- I.R.C. wire -wound resistor, 25,000 ohms, 
10 watts 

SW- Toggle switch 
One octal wafer socket 
One wafer socket, 4 -prong 
One RCA rectifier tube, type 5Z4 
One black crackle -finished steel chassis, S by 8% 

by 2 inches 
One a.c. cord and plug 
One 4 -wire power cable with four -prong plugs 

for each end (cable of desired length) 

The Radio Beginner 
(Continued from page 605) 

R1O- !-R11 +R12 -I.2 megohm. Thus the 
time constant is 0.04)(1.2 -0.048 seconds 
(approximately 1/20 of a second). 

The condensers C14 and C15 also serve 
the purpose of closing the tuned grid cir- 
cuits of the amplifier tubes. They are in 
series with the tuning condenser. 

The automatic volume control now 
works as follows. When no station is corn- 
ing in there is no voltage across R8 and 
the grids of the 6K7 tubes are at ground 
potential. The tubes then have the bias 
determined by the resistors R2, R3 and Rl. 
When a strong signal comes in, the point 
A will become negative and this negative 
voltage is applied to the grids, reducing the 
sensitivity. The circuit immediately ad- 
justs itself for any change in signal 
strength, cutting down the strongest sig- 
nals. It should not be expected that the 
action is perfect. Theoretically it can never 
be made so but a close approach is possible. 
Note also that the circuit can only reduce 
the sensitivity but cannot increase it. 

on weak signals there is nearly 
no a.v.c. action. 

In large receivers where many stages can 
be controlled it is actually possible to regu- 
late the signal strength at the detector very 
closely. The t.r.f. circuit is usually not so 
well adapted to it because it is hard to 
get enough control. The model used in the 
Radio News laboratory worked well 
enough to prevent overloading of the r.f. 
stages and to make adjustment of the sen- 
sitivity control unnecessary. 

It was pointed out last month that the 
use of a diode detector will broaden the 
last circuit and less selectivity will be ob- 
tained. On the other hand the quality 
should be better. 

One important by- product of a.v.c cir- 
cuits is the tuning meter. If a milliam- 
meter is placed in the plate circuit of one 
6K7 tube (range 0 -10 ma.) or in series 
with the plate circuits of both tubes (range 
0 -15 ma.), the correct point of resonance 
can be easily determined. The meter will 
show about 7 ma. per tube with no signal. 
As a signal is tuned in the meter reading 
goes down and the correct dial setting is 
indicated by the minimum meter reading. 
The meter reading is also an indication of 
the signal strength of the station and the 
merit of your antenna. The lower the 
meter reads on a given station the better 
it is coming in. 

Automatic volume control has peculiari- 
ties which are common to all receivers in 
which it is employed. For instance, when 
the receiver is suddenly tuned from a 
strong station to a weak one, the back- 
ground noise appears to increase. The rea- 
son for this is that the sensitivity is 
brought up to maximum as soon as one 
tunes off a carrier, and this brings in all 
the noise. The manual sensitivity control 
may be used to limit the maximum sensi- 
tivity and the maximum noise level. 

For convenience, the circuit of Figure 1 

shows the wiring changes in heavy lines. 
First the detector circuit is to be changed 

from the biased detector to the diode type. 
A special diode tube for this purpose is the 
6H6 but the 6C5 will do the work as well 
if the grid and plate are joined. This 
makes the purchase of a new tube unneces- 
sary. 

Locate the grid return or grounded ter- 
minal of the secondary in all three coils. 
Disconnect it from the chassis, mount the 
terminal strips and wire as shown in the 
diagram. The wires should be kept as short 
as possible, especially those running from 
C14 and C15 to the chassis and to the coil. 

A test to show that the automatic vol- 
ume control circuit is working can be made 
by connecting a milliammeter in the plate 
circuit of a 6K7 tube. The current should 
decrease when a strong signal is tuned in. 

The following additional parts are re- 
quired. 
C13- Cornell Dubilier, type DT -4S2 tubular 

paper condenser, .02 mfd.. 400 volts. 
C14, C15- Cornell Dubilier, type DT.4S1 tubu- 

lar paper condensers, .01 mfd., 400 volts. 
R10 -IRC carbon resistor, 1 megohm, y watt. 
RI1, R12 -IRC carbon resistors, 0.1 megohm. 

Vt watt. 
2 insulated terminal strips: one 2- terminal, one 

3- terminal. 

The "Capatron" 
(Continued from page 589) 

This kit consists of an 8 -band tickler - 
feedback oscillator coil assembly which is 
enclosed in a heavy copper shield. For 
clarity, the complicated coil and switch 
circuit is omitted in our diagram. It is 
included in the coil kit as supplied by the 
manufacturer. 

In keeping with the general high char- 
acter of this design, the National HRO 
Precision type straight -line -frequency vari- 
able condenser and dial are specified. This 
combination spreads out each range over 
500 large scale divisions, making for ease 
in obtaining precise calibration. 

Referring to Figure 1, the control -grid 
and screen -grid of the 6J7 oscillator con- 
nect to the leads emerging from the coil 
assembly can. The suppressor grid is biased 
about 18 volts negative through a high 
resistance- capacity filter network composed 
of R3, R6, R7, R4, R5 and the main 
biasing resistor R8. A blocking condenser 
prevents shorting out this bias when ex- 
ternal modulation is used. Since less than 
5 volts r.m.s. are required for 100 percent 
modulation and the input resistance is 1 

megohm, negligible power is drawn from 
the a.f. source and good wave -form is 
maintained. The suppressor grid remains 
negative throughout the modulation cycle. 

In the 6J7 plate circuit, a 2.1 m.h. r.f. 
choke, shunted by a 10,000 ohm resistor to 
flatten peaks, provide the output load. The 
choke keeps the a.f. component fed to the 
tube voltmeter at a negligible value so that 
substantially the entire output is modulated 
r.f. 

The output voltage fed to the attenuator 
is controlled by the potentiometer, R9. 
The moving arm connects to the output 
coupling condenser, C7, rather than to the 
v.t. voltmeter grid so that the r.f. output 
may be set at minimum and enable the 
tube voltmeter to be used for external 
voltage measurements. The low end of 
R9 returns to the junction of R4 and RS 
to provide a bias of approximately 5 volts 
for the v.t. voltmeter grid. 

The negative conductance a.f. oscillator 
is a very simple design requiring only a 
midget a.c: d.c. type choke as the in- 
ductance. The control grid required a 
high negative bias to give the wave form 
desired and shown in the oscillogram. Still 
higher bias would make it perfect but 
would result in somewhat "sticky" opera- 
tion. With the present bias, oscillation 
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LEARN BY DOING AT COYNE 
Industry everywhere is being modernized 
with new electrical equipment - will use 
more electricity. Power Plant operators, 
Electric Maintenance men, Refrigeration and 
Air Conditioning Service men, Armature 
winders and Aviation Ignition men make as 
high as $30- $40 -$50 a week. Other 
branches of Electricity also pay good money. 

COYNE extends the helping hand to YOU 
too, if you're in a low -pay, discouraging job. 
Get out of the untrained class! Better your 
place in life - get into ELECTRICITY - 
the gigantic, growing field that employes 
more men than any other industry on earth! 

TRAIN IN 90 DAYS 
ON ACTUAL EQUIPMENT IN COYNE SHOPS 
COYNE Training is not by correspondence or Home 
Study. You work on full size generators, dynamos, 
switchboards, diesel engines, airplane motors. do many 
practical electrical jobs. No recitations. No text books. 
You don't need advanced education or previous ex- 
perience. It is this practical job training that enables 
COYNE to train you for a better pay job. 

EASY TUITION PAYMENT PLAN - 
LOW COST BOARD and ROOM PLAN 
Man alive. don't. waste the golden years of your life 
saying: "I can't afford specialized training!" Of course 
you can! Send for my catalog -see how we help 
graduates. A special plan takes care of living expenses. 
Get training first, then pay tuition in IS easy pay- 
ments, starting 5 months after you begin school. 

PART TIME EMPLOYMENT AirConditioning,Re- 
Need part time work to help frigeration, Diesel 
pay living expenses? Write Included - extra in- 
and tell us. We have helped struction without ex- 
hundreds. tra cost. 
JOB AFTER GRADUATION SERVICE - We keep 
in touch with many large firms, ready at all times to 
supply their needs for trained electrical men. Grad- 
uates get Free Lifetime Employment Service. 

GET MY FREE BOOK -NOW 
Send for the big FREE COYNE Book of facts ... jobs 
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photos. See PROOF that we assist 
graduates -PROOF that 
COYNE training pays! 

CLIP THE COUPON 
RIGHT NOW! SEND 
IT! There's no obli- 
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Mr. H. C. Lewis, President, - 
COYNE ELECTRICAL SCHOOL. 
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See this amazing new G -E Auto 
Radio with Automatic Frequency 
Control. You concentrate on driving 
the car while this G -E Auto Radio 
model practically tunes itself for per - 
feet Focused Tone reception. 

MANY EXCLUSIVE FEATURES 
SUPER -PERFORMANCE 

EASILY INSTALLED 
"Custom-built" Controls for all makes 

of cars 

GENERAL ELECTRIC 
AUTO RADIO 

Sounds ridicu- 
lous -and it IS 
No lawyer would 
limit for such 
fee. nor would 
anyone expect to 
pay it. learn of 
training enable 
a good lawyer to 
collect good fees. 

The professional serviceman who 
likewise increases his ability by 

adequate professional training can also 
satisfy his customers with prices that will 

provide him with a good income. Get com- 
plete details toda 

ADVANCED TRAINING IN 

RADIO SERVICE 
AND PUBLIC ADDRESS 

TERMS AS LOW AS $5 MONTHLY 

FREE BOOKLET 
"THE KEY TO SUCCESSFUL 
SERVICING"-illustrated and n- 
teresUng. Write for FREE 
COPY! 

RADIO SERVICE INSTITUTE 
Dept. RN.a, 

3306 lath St., Washington, D.C. 

GET KINK -AIDS 
More than 3000 filed and indexed 

ï >r .tenire kinks to repair those 
Turd -to -fix home and auto radios. 
Just pull out the card corre- 
spunding to the name and model 
of the set YOU are repairing. and 
there you have listed the service 
troubles found in that radio and 
1106 to fix them. 

NEW REVISED KINK -AIDS 
Filed by net name and model number 
Clearly printed on wear- resisting cards 
Enameled steel cabinet, bench size 
Supplements issued quarterly 

Sent postpaid for only $1.95 
FREE -Write for Bulletin RN -9 and sample cards. 
Jobbers write for attractive proposition. 
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does not start until Sw. 2 is momentarily 
closed and opened but thereafter it oper- 
ates beautifully. 

Since the total B current drain of all the 
tubes is only about 10 ma. no hum filter 
chokes were found necessary in the power 
supply. Rio and Rll, by- passed by C15 
and C16 give adequate filtration. 

R.f. filters are plentifully used through- 
out. In the oscillator, the small mica con - 
densers are employed across the heater, 
and at the power transformer larger tubu- 

R. 
INPUT 

t 
Ez=E1 

C 

FIG.3 

EI 

lar condensers are added. In the transformer 
primary circuit,. the transmitting type .5 

amp. chokes in conjunction with by -pass 
condensers help to keep the little remaining 
r.f. from being conducted through the 
power cord. Electrostatic shielding should 
be employed in the power transformer. 

Before describing the construction of this 
instrument, we want to say that signal 
generators are perhaps the most difficult of 
all test instruments to build. This job 
should not be undertaken by an inexperi- 
enced radioman. We have no blue -prints 
of the wiring, yet the placement of each 
wire is important to the proper operation 
of the instrument. Some wires are more 
important than others and we shall try to 
make the description as complete as pos- 
sible and include sufficient general informa- 
tion to provide best results. 

The chassis for the power supply and 
a.f. oscillator is formed by bending a piece 
of 18 gauge sheet steel to give the shape 
shown in the photograph. The dimensions 
are 4% x 7% x 2% inches. No specifica- 
tions are given for drilling since no critical 
positions are involved. 

The panel and r.f. unit specifications are 
given. The r.f. shield -box unit is made in 
two sections, not counting the top and 
bottom covers. Aluminum is employed for 
both units as well as the cabinet. The 
panel is of %th inch sheet and the other 
parts of ?eth inch stock. 

Full size working drawings should first 
be laid out, preferably on tissue drawing 
paper. When finished, place the r.f. unit 
drawing under the panel drawing and make 
certain that all shaft holes coincide. The 
slot for the attenuator strip had best wait 
until the attenuator is completed to make 
certain it will correspond to minor varia- 
tions which may be found necessary. After 
these are complete, it will be best to let the 
job of construction of these parts to some 
metal worker in your neighborhood. The 
specifications given in this article call for a 
slightly larger panel and cabinet than was 
actually used in this instrument so that 
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somewhat greater tolerance in the con- 
struction of the r.f. unit shields is permitted 
and it will not be necessary to hold closer 
than Yeth inch on any overall dimension. 

When the shielding is completed, if you 
make it yourself, an attractive crackle - 
lacquer finish can be obtained by going 
over all external surfaces with General 
Cement Ruf -Coat, using a soft brush and 
applying a moderately thick coat. This 
was used on our panel. 

The location of the various parts is 
obvious from the photographs. The vari- 
able condenser is separately mounted on 
a piece of 4 by 4 inch bakelite, % inch thick 
since no part of either the rotor or stator 
must touch the shield save at a single 
point. The sockets are mounted on stand- 
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off supports % inch high. Preferably the 
shielded r.f. chokes should likewise be in- 
sulated from the r.f. box, using thin bake- 
lite washers. The coil assembly can may 
not be conveniently isolated from the 
aluminum box since the switch shaft is 
short. 

All the above precautions are necessary 
in order to provide as far as possible for a 
single It be 
bered that the purpose of the shielding is 
to confine radio frequency currents and it 
is most effective when it carries the least 
possible amount of current. Openings in 
the shield, when properly located, reduce 
the effectiveness but little, but utilizing the 
surfaces for the conduction of return cur- 
rents changes the potential at different 
points and causes radiation. All wiring in 
the r.f. unit is grounded to a point on the 
r.f. coil can where the shielded wire 
emerges. This point gives extremely short 
connections to the heavy oscillator currents, 
and though those from the chokes will of 
necessity be much longer, the currents to 
be by- passed are considerably smaller. 

When the r.f. and power supply units 
have been wired, they are mounted on the 
front panel. The r.f. unit is spaced 2 inches 
back by % inch diameter bakelite rods, 
drilled and tapped for . inch 8/32 screws 
at each end. The smaller chassis and at- 
tenuator are mounted directly on the 
panel, but neither must touch the r.f. unit. 
A single heavy wire is now run from the 
grounding point of the r.f. can to the 
nearest attenuator mounting bracket. A 
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Given Free! 
With A Subscription For 5 

Months Radio News at $1 

Here is a book needed by every 
radio man! Over 75 important 
features of interest to every reader 
of RADIO NEWS! More than 160 
illustrations, circuit diagrams and 
charts! Large S" by 11" size! 
You get it FREE by placing a sub- 
scription for S issues of RADIO 
News at $1 (Canada and Foreign 
$1.25) ! 

Partial List of Contents 
The 1937 RADIO DATA BOOK 

has chapters on: Opportunity In 
Television- Characteristics of Re- 
ceiving Tubes -All -Wave Recep- 
tion Aids -Radio Receiver Con- 
struction - Experimental Radio 
Data -Amateur Radio Apparatus 
-Servicing and Engineering Notes 
-and Sound Equipment. 

In addition, there is a special 
supplement entitled "Ten Lessons 
In Radio" for beginners (a re- 
print of the installments of "The 
Radio Beginner" which appeared 
in the May to Sept. issues of 
RADIO NEWS)-and another sup- 
plement giving Up -To -Date Lists 
of U. S. Broadcasting Stations and 
the World's Leading Short -Wave 
Stations. 

Avoid Disappointment! 
Our supply of these books is 

diminishing rapidly! Avoid dis- 
appointment by sending your re- 
mittance for 5 issues of RADIO 
NEWS today! Present subscribers 
may obtain copies of this book by 
placing a 5 -month renewal sub- 
scription at this time. 

Mail This Coupon Now! 

Radio News, Dept. 374 

461 Eighth Avenue, N. Y. C. 
Enclosed and SI. (Canada and Hanlon 31.23.) 
Enter my subscription for the nest five Issues 
of RADIO NEWS and send the 1937 RADIO 
DATA BOOK free. Of renewal, cheek here O 
and present subscription will be extended./ 

Name 

Address 

City State 
(If you are a serviceman, please check here O) 

similar lead is brought from the output 
ground terminal post to a lug under this 
bracket. 

The shafts from the coil switch and r.f. 
control potentiometer are fitted with %- 
inch brass couplings joined to 4 -inch 
bakelite extension shafts which protrude 
through the panel. The variable condenser 
shaft requires special care. The shaft will 
not fit a standard brass coupling so one 
will have to be made. Drill out one to fit 

snugly to the shaft, slightly over 5 /16th 
inches, and couple to a short piece of 
3/8 -inch bakelite rod. The condenser shaft 
will have to be cut off until it is about 1 

inch long. For the dial side, a piece of 
5 /8th brass rod should be drilled at one 
end to take the 3/8 bakelite rod and 
turned down in a lathe to fit the dial shaft 
bushing at the other end. This work must 
be precisely done or the dial will wobble. 
The dial itself should be mounted as speci- 
fied by the manufacturer in order to 
function properly. 

Detailed instructions on calibration, 
operation and other information will fol- 
low in another article. 

Parts List -Signal Generator 
CI, C21- Aerovox fixed mica condensers, type 

1467, .0001 mid. 
C2- National Precision condenser and dial as- 

sembly. single gang. type PW -1, .00035 mfd. 
C3, C17, C20- Aerovox tubular condensers, 

type 284, .01 mfd.. 200 volts 
C4, CS, C6. C8, C9. C18, C19- Aerovox tu- 

bular condensers, type 284, .1 mfd. 
C7- Aerovox fixed condenser, type 1467, .00025 

mfd. 
C10- Aerovox fixed mica condenser, type 1467, 

.001 mfd. 
C11, C12, C13, C14- Aerovox fixed paper con- 

densers, type 460, metal cased, dual .1 -.1 
mfd., 400 volts 

C15, C16- Aerovox electrolytic condensers, 
type 2GL. dual 8 -8 mfd., 450 volts 

R1, RIS -I. R. C. insulated carbon resistors. 
10,000 ohms, 5i watt. 

R2- I.R.C. insulated carbon resistor, 25.000 
ohms, a watt 

R3, R6. 7 -I. R. C. insulated carbon resistors, 
1 megohm. y watt 

R4 -I. R. C. insulated carbon resistor, 800,000 
ohms, sa watt 

RS -I. R. C. insulated carbon resistor, 2 meg- 
ohms, a watt 

RS -I. . C. insulated carbon resistor, 4,000 
ohms. 1 watt 

R9 -1. R. C. volume control, 500,000 ohms, type 
11 -133, taper A 

RIO. R11 -I. R. C. wire -wound resistors, 10,- 
000 ohms, 10 watt 

Rl ?. R13 -4. R. C. insulated carbon resistors, 
20,000 ohms. 1 watt 

R14 -I. R. C. insulated carbon resistor, 1000 
ohm_, a watt 

R16 -I. R. C. volume control. 10,000 ohms, type 
11.116, taper A 

R17 -I. R. C. insulated carbon resistor, 75,000 
ohms, 1 watt 

R18-I. R. C. volume control, type 11.143, lin- 
ear taper, 10 megohms 

R19 -I. R. C. insulated carbon resistor, 250,- 
000 ohms, !A watt 

R20 -I. R. C. insulated carbon resistor, 500,000 
ohms. A watt 

SWI -I. R. C. volume control switch 
SW2 -S. P. D. T. toggle switch (included with 

RCA coil kit) 
1 Hammarlund midget r.f. choke, type Ch -X. 

2.1 m.h. 
2 Hammarlund shielded r.t. chokes, type Ch- 

lOS 10 m.h. 
2 Hammarlund r.f. chokes, transmitting type, 

Ch -500, 2.5 m.h., 500 m.a. 
I RCA conversion kit, stock No. 9559, includ- 

ing all -wave oscillator coils band switch, , tog- 
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500 
OTHER 

PRIZES! 
It's the easiest contest ever! Just an- 
swer a simple question -an answer 
that every Serviceman gives to his 
customers two or three times a week. 
It may win for you a new V -8 service 
truck with a complete built -in sound 
system or $600 Cash! That's the first 
prize. There are 500 other prizes you 
will find equally desirable! Learn 
about the Raytheon Contest today! 

ASK YOUR JOBBER! 

RAYTHEON PRODUCTION CORPORATION 
420 Lexington Ave. 55 Chapel Street 

New York, N. Y. Newton, Mass. 
445 Lake Shore Drive 555 Howard Street 

Chicago, Illinois San Francisco, Cal. 
415 Peachtree St., N. E. 

Atlanta, Ga. 

RAYTHEON IS THE MOST COMPLETE LINE- ALLTYPES 
OF GLASS, OCTAL BASE. METAL. RESISTANCE AND 

AMATEUR TRANSMITTER TUBES. 
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Not A Boast 
But A Fact 

The Kenyon oscilloscope 
power transformer has been 
the accepted choice of all the 
leading radio magazines when 
featuring oscilloscopes utiliz- 
ing the new 913 miniature 
cathode ray tube. 
Don't accept makeshift sub- 
stitutes. 

ALWAYS SPECIFY KENYON 
POWER TRANSFORMER TYPE 
T -207. YOUR NET PRICE $2.40 

For particulars of various oscilloscopes 
using this power transformer to full 
advantage ask your local dealer for 
the second issue of KENYON EN- 
GINEERING NEWS. 

K E N Y O N 
TRANSFORMER CO., INC. 

840 Barry St. New York. N. Y. 

Expert Dept.. 25 Warren St., New Yak, N. Y. 

Cable Address: SIMONTRICE -NEW YORK 

CRYSTAL 
HEAD PHONES 

SOUND CELL 
MICROPHONES 

Information on request 
THE BRUSH DEVELOPMENT CO. 
3311 PERKINS AVE CLEVELAND, OHIO 

FOR TN/S ß/G 
FREE ELECTRICAL 

BOOKTOOA)' 
LEARN ELECTRICITY BY PRACTKAL SROP METHODS;.' 
ON REAL EQUIPMENT -RIGHT IN YOUR OWN NOME' 

RADIO. REFRIGERATION. AIRCONDITION I NG. 
DIESEL ELECTRIC POWER and MANY OTHERS INCLUDED 
Learn how YOU TOO. can train for a BETTER JOB 

sa MORE MONEY in Electricity. Also, how you 
eem byAMUS, Work on Real Electrical Eqaip. eeÿ 

ern Ap arame.ri ht in YOUR OWN RO R 
Spare ow 

OiLer impo rtaant 
help trees. Send coupon! 

H. W. Petersen. President 
Dept. 527 -D. ELECTRIC INSTITUTE, Inc. 
Hinsdale, Illinois 

Send Free Book and full details of E. I. Home Shop 
Training. 
Name Age.... ... 
Address 
City Stage 

RADIOS . SAVE 50% 
30 DAYS' TRIAL 
Discounts up to SOVe on NEW 
1037 Zephyr World -Wide, all - 
electric, battery and auto 
radios with all latest improved 
features. MONEY -BACK GUAR- 
ANTEE. Write for detalls f 
our oney- making Agent - 
User Plan and FREE 1937 
Catalogue. 

ZEPHYR RADIO COMPANY 
I SI IT Hamilton Ass. Detroit Mich. 

gle switch, indicator plates and resistors 
1 Stancor power transformer type 2751, 115 

volts, 60 cycles, 650 v. -c.t. @ 40 ma., 5v. @ 
2A. 6.3v. c.t. @ 1.6A. 

1 Stancor filter choke, type C -1080, a.c: d.c., 200 
ohms 

1 Triplett O -1 milliammeter, model 321, bakelite 
case 

I Yaxley midget 2 circuit jack 
y inch bakelite rod, 6 inch length 
lñ inch bakelite rod 1 inch length i inch bakelite rod, 1 foot length 
1 piece bakelite 4 by 4 by 4 inches 
2 44 to 4 -inch brass couplings 
I special 5/16 to g coupling (see text) 
l;4 to 5/16 shaft coupling (see text) 
3 617 metal tubes 
1 5Z4 metal tube 
4 octal sockets 
44 inch socket supports 
4 small pointer knobs 
1 output binding post assembly (marked A -G) 
1 copper tube 5344 inches long, 21/4 inches O.D., 

1/16 inch wall 
Cabinet and shield box, 1/16 inch aluminum 

(see text) 
Panel, 14 inch aluminum (see text) 
Screws, nuts, rubber grommets and terminal 

strips 

The DX Corner 
(Broadcast Band) 

(Continued from page 595) 

Mexican- Canadian radio interference problem. 
The Canadian Broadcasting Corporation will 
construct a high powered broadcasting trans- mitter (probably 50 kw.) on Sea Island, seven 
miles south of Vancouver." 

Observer Meade (Kansas City, Mo.): "In 
checking up I find there are 882 broadcast band 
stations in United States, Canada, Mexico, 
Cuba, Porto Rico, Alaska and Hawaii. My log 
shows only 571 active stations heard. A small matter of 311 still to get." 

C. Roman (Chicago, Ill.): "WCFL, 970 kc., 
5 kw., has permit to increase power to 50 kw. 
and will soon have a cleared channel on either 970 or 1020 kc. Its s.w. station, W9XAA, will boost power to 20 kw. Both stations are sched- 
uled for completion in 1938." 

Anne & Carl Eder (Willmar, Minn.): "Mys- tery station on 820 kc. has verified on record 
time. It is XEBG, Tijuana, Mexico, and is on 
the air from 5 a. m. to 11 p. m., P. S. T. Eng- 
lish broadcast 10 -11 p.m., P. S. T." 

Observer Tucker (Bluff. Alaska): "Reception 
from States fair during December. Best recep- 
tion 4 -9 p.m. Foreign reception very poor. Trans -Pacific stations heard very weakly 9 -12 

P.M. No European stations heard as yet." 
Observer Crawford (Seneca, Nebr.): "DX 

here best about daylight. T. P.'s, tvllen they 
conic through at all, are best at this time. The 
V. K.'s sometimes come through after sun -up." 

DX Convention 
With the object of creating greater fel- 

lowship among DX'ers throughout the 
world, an International DX Convention 
will be held in San Francisco during the 
month of July, 1939. Although originated 
and sponsored by the International DX'ers 
Alliance, all DX Clubs and other organiza- 
tions interested in radio are being asked to 
participate. 

The Convention will be replete with all 
the customary trimmings, including ban- 
quet, talks by prominent DX'ers and radio- 
men, contests, prizes, visits to local radio 
stations, recreations, etc. The programme 
will also include special demonstrations of 
the latest radio and television apparatus. 

The most outstanding attraction will be 
the Golden Gate International Exposition 
-A Pageant of the Pacific! This $40,- 
000,000 World's Fair will mark the com- 
pletion of the world's two largest bridges 
across San Francisco Bay. Its theme will 
be modern developments in transportation 
and communication as symbolized by the 
bridges, by the trans -oceanic air services 
and the progress in radio and television. 
The Exposition has been accorded official 
United States Government recognition. 

In sponsoring this Convention, the In- 
ternational DX'ers Alliance offers equal 
credit and honors to all participating or- 
ganizations. This meeting is being planned 
in the spirit of good fellowship for the 
mutual advancement of all concerned and 
for the promotion of the DX'ing spirit in 
particular. All clubs and organizations 
wishing to cooperate should write im- 
mediately to George C. Sholin, Director, 
Golden Gate International DX Conven- 
tion, 55 Lapidge St., San Francisco, Cali- 
fornia, United States of America. 

Radio listeners and DX'ers! Support the 
1939 Convention; tell your friends about 
it ; and lay your plans NOW to attend! 
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Degree in 2 Years 
Complete Radio En. 
gineering course in 96 
weeks. Bachelor of 
Science Degree. Radio 
(television, talking pic- 
tures and the vast 

electronic field) offers unusual opportunities for 
trained radio engineers. Courses also in Civil. 
Electrical, Mechanical, Chemical, Aeronautical. 
Engineering; Business Administration and Ac- 
counting. 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. Enter 
March, June, September, January. 

Write for catalog 
1647 COLLEGE AVE. ANGOLA, IND. 

FREE/ 

R. C. A. 
PHILCD, ZENITH RA d other 

ELECTRIC. 
tand. 

l(3 1 and makes. Electric and farm radios / O 1 as low as $6.75. All new- perfeet- 
'RAD1 

G 
guaranteed. }'rile for catalog and 

1M I agents' discount sheet. Do It today. 
rk1p.A BUY WHOLESALE DIRECT 

MODELLS5g v.` Cdr. Est. 
street. 

FREE! 
(See Page 637) 

1937 RADIO DATA BOOK con- 
taining more than 75 different items 
-with over 160 diagrams, hook- 
ups and photographs -size 8" by 1 I" 
-given absolutely free to those 
accepting special subscription offer. 

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 3rd of 3d 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 cuarenta. 
Write for Free Catalog listing 4000 bargains. (Courses 
Bought.) Lee Mountain. Pisgah. Alabama. 

BIG BARGAIN Catalogue Courses 10e. Bantling. P -799 
Broadway. New York. 

Patent Attorneys 

PATENTS. Instruction "flow to Establish Your 
Rights" and form. "Evidence of Conception" sent Frees 
Lancaster. Alleine & Rommel. 414 Bowen Building. 
Washington. D. C. 

PATENTS- Adetee and booklet free. Highest refer 
onces. Best results. Promptness assured. Watson E. 
Coleman. Patent Lawyer. 724 9th Street. Washington. 
D. C. 

Patents and Inventions Wanted 

INVENTIONS COMMERCIALIZED. Patented or on- 
patented. Write Adam Fisher Company. 278 Enright. 
St. Louis. Missouri. 

Radio Instruction 
AMATEUR RADIO. Commercial Radiotelephone end 

Radiotelegraph licenses, complete training. Resident and 
correspondence courses. Every graduate a licensed opera- 
tor. N. Y. Wireless School, 1123 Broadway. New York. 

What's New in Radio 
(Continued from page 585) 

the 15 -tube, 45 watt, sturdily constructed 
unit illustrated below with dual speakers. 
This amplifier is equipped with a volume - 
range expander, input arrangements for 
two crystal or velocity mikes, high -im- 
pcdance phonograph pick -up and a double 

639 

button carbon microphone. Other technical 
specifications include 130 db. gain and fre- 
quency response to vary less than % db. 
from 40 to 10,000 cycles. 

Service Hints Indexed 
Aids to servicemen in shooting trouble 

on a large and comprehensive list of re- 
ceivers are neatly and concisely compiled 
in the new "Kink -Aid" card index system 
just introduced by the Akrad Products 

Company. The time saved on just one 
or two of the 900 cases described should 
more than repay the cost of this valuable 
guide. 

Special P. A. Speaker 
Particular attention has been given to 

exacting public address requirements in the 
new model 1984 twelve -inch permanent - 
magnet speaker just introduced by Wright 

De Coster. A brass cup affords protection 
for both the magnet and transformer 
against bad weather conditions, while the 
solid center spider keeps out dirt, dust and 
filings. High power handling ability of 
15 watts is provided. 

USE C -D CONDENSERS 
The smart servicer lakes 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 C -D 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 re- 
ceivers. 
More than 1,000,000 C -D condensers 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 - DYNAKOL 

CORN E LL-DU BILI ER CORPORATION 
1017 Hamilton Blvd.. S. Plainfield. N. J. 

L©LLL` LL'`CD 

'About Radio 
Supply Troubles 

HE BUYS AT RADOLEK! 
Ile saves time He asses money' He doe -.II 
have to "split" Isla orders. lle's happy and mak- 
ine nun.', . because he uses Radolek s Radia 
Supply Service . the finest. fastest. most cons- 
plete source of Radio Parti in the world. Radolek 
SPECIALIZES in giving the radio-man what he 
wants. when he wants It. and at the right prices. 
This new 1937 Radolek Radio Profit Guide Is lust 
off the press. . . Over 12.000 values. . Hun- 
dreds of new Items. Slerehandise you've never secs, 
before. 

Repair Parts, Radio 
Sets, Amplifiers. Test 
Instruments, Tubes. 
Tools. Books, "every- 
thing in Radio and 
Public Address." You 
need this complete 
"guide" to greater 
profits. Send for yours 
today. FREE! 

R A D O L E K 
601 W. Randolph, Chicago, Dept. B4 

Send me the itndolek Radio Prosit Guide FREE 

Name 

Address 
Serviceman? Dealen Experimenter! 
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IELECTRICAL ENGINEERING `-; ;'r e,«. 
trini field. Mnt modern sours.. So simplified anyone can 

p quickly. Prepares you for re futura. LOW COST. 

RADIO ENGINEERING i °llr.- ma.manmrrmnairo.pyubua 
aadn.s. ubotteohojein work. T al 

m M npm-.emin men, 1 tute t tike D Thos 
srM1Oal pio sìr<v. Eaperim ON kit-on limited ree oliar. Tuttle- 

,ONLY 
enter course. Ask about da- 

Send 
name for 

pian. 
Send muster of school stu- 
dent es. re. SEND i,IN 

Cintolo Engneerin[Seho01 ,931 -1[50.3](11 St.. UReoln, Ne6r. 

640 

NEW! SENSATIONAL 
AUDITION EQUIPMENT 

New 'Unit for Coil and Con- 
denser Testing. 

A precision instrument for production 
test of coils and condensers at frequencies 
ranging from 100 kc. to 25 m.c. has been 

The 3 -A is a 32 Watt amplifier which with 
its 18 inch Super Giant Speaker is an acous- 
tic sound output equal to a 214 Watt Sys- 
tern. It will drive one to four Super Giant 
Speakers to completely cover the largest 
indoor enclosure, and will comfortably and 
easily cover 50,000 to 100,000 people. An 
unequalled booster amplifier to raise the 
power of existing P. A. equipment, the 3 -A 
provides flexibility never before available. 

Send in the coupon today for complete 
details on this sensational new audition 
equipment. 

McMURDO SILVER 

MASTERPIECE -AMPLIFIERS 
FULL DETAILS FREE I MAIL THIS COUPON 

McMurdo Silver Corp. 
2900 -A So. Michigan Blvd. 
Chicago, III. U. S. A. 

Please Rush me full details on new S -A Master- 
piece Audition Equipment. 

Naine 

LtdOre<a 

Correspondence Courses In 

RADIOan £L£CTRICAL £NGINORING 

FREE 

announced by the Boonton Radio Cor- 
poration. The "QX- Checker," as it is 
termed, provides a simple, dependable 
method of comparing Q and L or C in a 
single operation and is designed to give 
greater accuracy in less time than could 
be obtained with previous test equipment. 

Latest Signal Generator 
The Clough -Brengle model OC -A signal 

generator offers sturdy construction, com- 
pactness, eye appeal and the following en- 
gineering advances: a range from 100 kc. 
to 30 megacycles with each band hand 
calibrated to a guaranteed frequency accu- 
racy of IA of 1%, tuning dial length of 25 
inches, stepless dual attenuator for both 
r.f. and a.f. output voltages, and other fea- 
tures. Other models with the same general 
characteristics are available for universal 
a.c: d.c. and battery operation. 

Circuit Breaker Protects Tubes 
The "Re- Cirk -It" breaker produced by 

the Heinemann Electric Company is a 
fully -magnetic, non -thermal device avail- 
able in capacities from 50 milliamperes to 
35 amperes. There are two types: in 
stantaneous trip and time -delay action. It 
is a practical safeguard against accidental 
overloads or short -circuits. 

MR. SERVICEMAN ... 

REPLACEMENT PARTS 

SPEAK WELL FOR YOU 
VIBRATORS 
TRANSFORMERS 
CHOKES 
VOLUME 

CONTROLS 
TONE CONTROLS 
SPEAKERS 

RESISTORS 
PLUGS 
JACKS 

JACK SWITCHES 
PUSH BUTTON 

SWITCHES 

Replace with UTAH and be sure. Don't 
gamble with your customers' good -will. 
when it's no easy to thrill them with new 
set performance. Your dealer has UTAH 
parts in stock. They are priced low. But 
in performance and customer satisfaction, 
UTAH reaches a new high. 

It Pays to Insist on UTAH Parts 

UTAH RADIO PRODUCTS COMPANY 
CHICAGO, U. S. A. 

BUENOS AIRES (UCOA RADIO PRODUCTS CO.) TORONTO. ONTARIO. CANADA 

FIFTEEN YEARS OF LEADERSHIP' 

RADIO NEWS FOR APRIL, 1937 

A whole 51101) t of tools; in 
one. Does away with slow 
hand work. Plugs in any Tight 
socket AC or DC, 110 y 
13.000 r.p.m Uses 200dif- 
ferent accessories- grinds, 
polishes. routs, drills, Cuts, 
carves, sands. saws. sharp - 

ens. engraves 
Get A Demonstration 
atltardware, Dept. Stores. 
Tool Dealen or order on 
f 0 Dav Money- BackTrial. 
S10.75 and up postpaid.3 
Accessories Free. DeLuxe 
Model $16.50. wit116 Ac- 
cessories. Catalog Free. 
CHICAGO WHEEL& MFG. CO. 

For 
Faster 

Belier Jobs 

DE._ 
wwv 

CRAFTSMAN 
'KAY Project Book 
"Pleasure and Profit with a Ben - 

ñgmo.,rinlereetñalendyun auei 
projects 25e, stamps or coin. 

lilt W. Monroe, Dui AB, Chicago 

IS BETTER WITH s PI T R I M M HEADSETS 

Modern DXers know that the use of 
a Trimm Featherweight Hoadset 
will bring in the distance better. 
Now a headset attachment kit of 
the same high quality is available. 

For on instal. 

ling headsets on your ores - 

TRIMMens 
radio, write for bulletin 

eat]. 

RADIO MFG. CO. 
1770 W. Berteau Ave. Chicago, Ill. 

UNIVERSAL 
Velocity and Carbon 

Microphone[ 
Universal's 

rfor sstairlatest 'se-Not vaffertañ 
by temperature or humidity -Flat 
frequency response curve from 40 
to 10.000 .p.s.; Output -03 vb.; 
Low impedance or direct to grid 
types. Compact, 23/4 x 3/4 in. by 
11,b in. thick -Weight, less than oz. Head im to any desired an. 

io-Beautifully finished in black enamel 
nd artistic chrome plate -Ask for new 
atalog sheet describing Models RL. RP. 

RH and CB -List 822.50- Latest model 
music type sectional and for above 
mteroptlanes -List 510.00. 

UNIVERSAL MICROPHONE td. 
424 Warren Lane Inglewood, Calif., 

CO.. ii. s. A. 

Special Offer 
For 

Short-Wave Fans 
We still have on hand a few copies of "Short 
Waves" by Chas. R. Leutz and Robt. B. 
Gable. This is a 384 -page, cloth -bound book 
that should be in the hands of every short- 
wave enthusiast. It is written in easily- under- 
standable language and is profusely illustrated. 
Among its many chapters are: Short-Wave 
Propagation ; Commercial Radio Telephony 
Ship -to -Shore Radio Telephony ; Directional 
Antennae ; Television ; Aircraft Radio Equip- 
ment ; Short -Wave Broadcast Receivers; 
Ultra -Short Waves (Medical and Surgical 
Applications) ; Amateur Short -Wave Equip- 
ment ; A Historical Review of Radio ; and a 
barrel of other valuable information. 
If you own a short-wave radio, you should 
have this book. Get your copy now by re- 
turning this advertisement with $1. (Canada 
& Foreign $1.50.) [Regular retail price $2.50.) 
Act now -our supply is very limited I 

Dept. 374C 
Radio News, 461 8th Ave.. N. Y. C. 

RADIOS.. SAVE 1: 50% 
DEALDI RECT... FACTORY 
PRICES :Many models to se- 
lect from.AC- DC:AII -Wave; 
Farm seta Nat operate like 

addressssionipostcard brings 
you NEW Bargain Catalog 
In colon FREE. Get details 
sgf 30 -DAY TRIVALpian and 

Cf;diliÌT NE RADIO CO. 
Dept. Art, DEARBORN. MICHIGAN 
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If YOUFAN - 
READ -. 

WHAV WORLD'S 

DX CHAMPION HAS 

TO SAY ABOUT THE 

MASTERPIECE V! 
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MASTERPIECE V IS SELECTED AS FIRST PRIZE FOR WORLD'S 
CHAMPION DX CONTEST OF THE INTERNATIONAL 6000 
TO 12,500 MILE BROADCAST -SHORT WAVE AMATEUR CLUB. 

The selection of the MASTERPIECE V as first prize in this International 
DX Contest is a splendid tribute to the outstanding performance of this 
finest of receivers. It is recognition by experts of advanced engineering 
that employs 14 new developments never before used on any receiver - 
of the unmatched tone attained with the new McMurdo Silver Baffle that 
permits full range sound reproduction (30 -9000 cycles) for the first time. 

The winner will become one of that enthusiastic fraternity of MASTER- 
PIECE owners who are experiencing perfect radio reception with a 
receiver that's "5 years ahead ". 

ONLY TRULY CUSTOM BUILT RADIO 

MASTgPICE' 
V 

.S' caTtsa 

FREE SUBSCRIPTION TO SILVER TIMES 
MALI. THIS COUPON TO 
M:MURDO SILVER CORP. 
2900 South Michigan Blvd., Chicago, I I Ii nob 

Please enter my FREE subscription to your interesting radio magazine. 
Sheer Times. 

1 

_ 

4 

é ¢ ea l 
*¢ 

Same 

Address 

City State 
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I With all these 
1 PRE- TESTED 

IDEAS 
you can't help 

MAKING MONEY! 

HOW TO SELL 

/ Why people buy. Market 
analysis. How to get leads 
and prospects. How to get 
people into your store. Prin- 
ciples of selling. Demonstra- 
fions. Store selling. Selling 
by phone. Outside selling 
how to get by the door -fol- 
lowing up leads. Selling talks. 
Sales resistances and how to 
break them down. Making 
business contacts. 

( 

HOW TO ADVERTISE 

How to plan your promo- 
tional program. How much to 
spend. Costs. How to write 
your advertising. Tested ap- 
peals. How to get action. 
Preparation and production. 
Forms of advertising. Dis- 
play- Direct Mail- Newspa- 
per- Broadcast -Phone Book 
-Other medio. Publicity. 
Merchandising. Premiums, 
Logs, Contests, etc., Follow - 
ups. 

BUSINESS METHODS 
How to set yourself up in 

business. Shop equipment. 
Store layout. Managing the 
business. Employee and cus- 
tomer relations. Financial 
data. Bookkeeping and ac- 
counting. Instalment financ- 
ing. Collections. Sales and 
service forms and records. 
House policies. Sidelines. 

A Million Dollars' 
Worth of Ideas 
and Experience 

For You! J 

fewlie 
HERE IS A BOOK THAT 

WILL TURN YOUR SHOP 
INTO A GOOD- PAYING BUSINESS 

We all get into ruts. But we don't all 
get out of them. Those who get out are 
successes. Those who don't are failures. 
That is the blunt truth about the radio 
servicing business and we might as well 
face it honestly. 

To make a real success in business today 
the radio service man must keep out of the 
ruts. He must be alive, alert, on his toes 
every second, one step ahead of the other 
fellow. He must be just as good a business 
man as he is a service man. 

A book about YOUR business 
Up to the present it has not been easy for the 

technically- trained radio man to master the essen 
tials of modern business. But now--any service man 
can easily learn the most effective and economical 
ways to build up volume and profits, to make money 
quickly in his own radio business. These are the very 
plans, ideas and methods used by the most su.:cess- 
ful radio organizations today -ideas that have pro. 
duced thousands of dollars worth of business before. 
that will produce many thousands more sor those 
who use them in the future. 

What this book will DO for YOU 
These Ideas, plans and methods -2,199 of them in 

all -2,199 ways to get out of a rut -they're all put 
together in one big book. A book of business infer. 
motion obtained from practical men by practical 
men for practical men. A book that tells you EVERY- 
THING you want to know about the business side of 
your profession -WHAT to do and HOW to do it! 
Complete . Authoritative Up -to -date . o 
typical Ghirardi book. And it's all made so clear 
and simple that you can put it to work making 
money for you the very day you get the book! 

Just picture to yourself the effect this invaluable 
knowledge will have on your own business! Let's all 
get out of the ruts and get that business we should 
have. Mall the coupon -or postcard -today for a 
FREE CIRCULAR telling you all about it! 

With over 400 pages and 200 illustrations 
this great book tells you just exactly what to 
de to build up your business -how to adver 
fise, how to sell, how to get free publicity, 
how to "merchandise ", how to run a business 
profitably. It gives actual examples of order 
pulling ads, sales letters, postcards, etc.. 
which you can use for yourself. It applies to 
the sale of rodio servicing, new sets, Auto 
Radio, P. A. work. home electrical and radio 
appliances, etc. 

IIs positively the first and only book of its kind! 

RADIO BUSINESS 
ÑC4~4:GIg aitd Xlßidta fewwasi 
by A. A. Ghirardi and T. S. Ruggles 
OVER 400 PAGES -OVER 200 ILLUS. 

FREE 
Check up on your 
awn business with 
this unique Check. 
chart that shows 
you at a alpine 
the strong points 
and weaknesses in 
your present set. 
up. It's free! 

"The Radio 
BUSINESS 

BAROMETER' 

FOR DEALERS AND SfR!//G'F MEN 

CLIP and MAIL 

"-44, 
ABOUT RADIO 
IecvúíHq 

IN BIG BOOKS 
Ghirardi's famous MODERN RADIO SER 

VICING, together with the companion book, 
RADIO FIELD SERVICE DATA, give you a per. 
manently up -to -date reference library for 
practical radio service work. MODERN RA 
DIO SERVICING 1 1300 pages -706 illui.l 
gives you a thorough instruction course In 
radio servicing as it is most successfully prac- 
tised today. RADIO FIELD SERVICE DATA 
1436 pages -107 illus./ gives you all the es 
sential job data you need for shop and Reid 
use, and is kept up to date with Supplements 
issued twice a year. Here's a small part of 
what these 2 great books will give you: 

TEST INSTRUMENTS 
Complete explanation 
of all kinds of radio 
test equipment. Prin- 
ciples of operation 
and design. Descrip- 
tion of latest com- 
mercial models, with 
circuit diagrams. 
Construction data. 

SERVICING 
METHODS 

Latest test and re- 
pair methods. Re- 
ceiver analysis. In- 
dividual components. 
Aligning sets with 
test oscillators and 
by latest Cathode - 
Ron Oscilloscope 
methods. AVC and 
OAVC circuits. All 
clearly explained in 
detail with copious 
diagrams. etc. 

SPECIAL SERVICING 
PROBLEMS 

Auto Radio installa- 
tion and servicing. 
Location and elimina- 
tion of noise and in- 
terference In All - 

Wave sets. High Fi- 
delity sets. Servicing 
Marine receivers. etc. 

FIELD DATA 
"Case Histories" of 
over 1500 receivers, 
with trouble symp 
toms and remedies 
for each. I. F.'s for 
5,424 superhets. 
Automobile electrical 
wiring diagrams and 
ignition interference 
data. Trouble -shoot 
ing chart. RMA Color 
Codes, wire tables, 
etc. 

A Double- Barrelled Combination! 

Radio S Technical 
Publ. Co.. Dept. RN-47 
45 Astor Pl.. N. Y. C. 

Pleanr send me Bee CIrcWm 
BB, 

l. 
dÁlsolblttie 

tfree Padit 
Rualneas Baromecer.^ 

Same 

\daness 

lleruwslon. 

TO 

Radio & 
Technical 

Publ. Co. 
Dept. RN -47 
45 Astor Plane 

New York City 
- Erieloued find 16 fur 

l'ulubinat fun Otter. in- 
cluding Jun. A Aune 1937 

Supplements to DATA BOOK 

= Please send free ['holder 

Nulpe 

Address 

LAlso-RADIO PHYSICS COURSE -S4 
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