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R. T. I. R ON THE T LNEWE O TE DEVELOPMENTS IN RADIO. TELEVISION. AND TALKING PICTURES 
u T. I. 

Wll 

AINED MEN 
Big Money quick -the chance to more than double your salary-is offered to you now. RADIO 

has leaped from the experimental stage to a gigantic industry, employing many, many thou- 
sands and loudly calling for MORE TRAINED MEN to fill the Big -Pay jobs. 

TALKING PICTURES have taken the largercities by storm and will sweep the entire country, 
opening up many new good jobs everywhere. TELEVISION now comes with even greater 

promise of a large number of good paying jobs and big profits for those who are prepared. 

Big Money Now! More to Come 
Here is an entirely new field of profitable employment- Big -Money Jobs -$2500 

-$3500 -$5000 and up, right now -lots of money easily made in spare time - 
increasing pay for you and more and more money as this new industry 

grows bigger and bigger. 
Answer the Call -Get Into This 
Money -Making Industry Now! 

The "R. T. I." famous "3 in 1" Home Training in Radio, Television 
and Talking Pictures makes it easy for men, youngmen and boys to 

Mon. COson- vet 
get 

ndeasy toundersetan Itt 
quickly. n your h ad and lhands at the 

55001[sFedtmtoo wthy, same time. Your opportunities for money- making are un- Wi oa tc ro ,, .ulc. 

visa ~,e FOi yytñp ¿sec limited. Your age,amount of education, or experience make no difference. 
to 

Nour,,,t _ tox '" I use a lit to spare time en at home? That is all you need rto ui quickly start 
Sf QAog aarrY making money with R. T. I. material and home training.You will be 

3.1'° + - ready for a good job or profitable business of your own, even before 
you finish t he traini ng.Itemember -you learn athomein your spare 
time on actual equipment included in fine, bignutfits sent you by 

R.T.I. R.T. I. with all its connections in th:-.industry, keeps 
you up-to -date and pushing forward alt the time. 

R. T. 1. Wonderful Free Book 
Nothing Like It Ever Published 

No one can fully realize the amazing size and future 
growth of the ltadio, Television, and Talking Picture 

industries unless they know all théfacts revealed in 
this It. T. I. book.Noexaggeration is necessary- 
the plain truth is astounding. Itwill open your 

otK% 
eyes to thedawn of the greatestdevelopment in 

Q! the history oftheworld -thevastnumber of áaag16 new money -making jobs-- enormoussppare- 

Sspwr d rtes t bitous men. Send for yosur copy before 
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this edition is exhausted. 
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Big R.T. I. Book Free -.i TheyLast 

Let F. H. Schnell and R.T.I. 
Advisory Board Help You 

Mr. Schnell, Chief of the R. T. I. 
Staff. is one of the ablest and best 
known radio men In America. Ile has 
twenty years of Radio experience. 
First to establish two way amateur 
communication with Lampe. Former 
Tragic Manager of American Radio 
Relay League. Lieutenant Commander 
of the U.B. N. R. Inventor and designer 
of Radio apparatus. Consultant Engi- 
neer to large Radio manufacturers. 

Assisting him Is the R.T.I. Adclsory 
Board. composed of men prominent In 
the Radio Industry. 

Is Now Radio Engineer Through 
R. T. I. Training 

Today I am able to class myself as a Radio 
Engineer along with the leaders. and this is all 
due to the help of lt. T. I. I have been able to 
handlecmcleatlyeveryradlo problem with which 
I have come I o contact. I cannot say too much In 
praise of R.T.I.,andany man desiring to improve 
himself can do nothing better than find out what 
this institution has to offer, and get started with 
their training. -II. E. SATCErtFuELU, Chief Radio 
Rogineer, Western Air Express. Amarillo, Texas. 
RADIO & TELEVISION INSTITUTE 

Dept. 765 4806 St. Anthony Ct., Chicago 

STEP UP QUICK TO A BIG MONEY JOB THROUGH R. T. I.*aining in Broadcasting. Sate, Serv- 
ice, Manufacturing, Repairing, Ship and Station Operating, Installing, in business for yourself. 

n . R. T. I. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 
PART TIME OR FULL TIME BUSINESS OF YOUR OWN 

RADIO & TELEVISION INSTITUTE 
Dept. 765 4806 St. Anthony Court, Chicago 

Send me Free and prepaid your BIG BOOK 
"Tune In On Big Pay" and full details of your 
three -in -one Home Training (without obligating 
me in any way). 

Name 

Address 

City State 
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ARE YOU INTERESTED IN MOTION PICTURES WITH SOUND? 
JUST OFF THE PRESS 

SOUND PICTURES 
TROUBLE SHOOTERS MANUAL 

By CAMERON and RIDER 

OVER 1200 PAGES - - 500 ILLUSTRATIONS 
Sound Recording and Reproducing Equipment 

How It's Constructed - How It Works 
Why It Works - Troubles to be Expected 

How to Locate Source of Trouble - How to Remedy Trouble 
The Whole Question of Sound Motion Pictures Treated from an Entirely New Angle 
Explains in Detail the Construction, Operation and Care of All Sound Recording and 

Reproducing Equipment 

A COMPLETE GUIDE FOR TROUBLE SHOOTING 
Vitaphone -Movietone -W. E. Systems- R.C.A. Photophone -Pacent -Tone -O- Graph, etc., etc. 

THE MOST COMPREHENSIVE WORK ON THE SUBJECT PUBLISHED 

WHAT DO YOU WANT TO KNOW 
ABOUT SOUND PICTURES? 

YOUR ANSWER IS IN THIS ENCYCLOPEDIA 
Cameron's Books have been used in the motion picture industry throughout 
the world for the past 12 years, and are universally recognized as THE 
STANDARD AUTHORITY on the subject. They have been endorsed by 
every trade paper in the industry. 

DEPT. OF COMMERCE, Washington, D. C.: 
"These Looks should be in the posse.sion of every projectionist, theater manager and 
evervoue interested in receiving first -hand authentic information regarding the applica- 
tion of sound to motion pictures. Cameron's books are a very worth -while contribution 
to the motion picture industry." 

DEPT. OF PUBLIC INSTRUCTION, Washington, D. C., Says: 
"There no series of Looks on Motion Pictures in the whole library of Congress as 
much use: vs those by Cameron. \1-e recommend them as a complete guide to the 
Motion Pic..:re Industry." 

YOU CAN'T GO WRONG WITH A CAMERON BOOK 

ON 

SOI/ND MOTIONPICTIRES 

4c4, ?000 WRFDy, "WA fEJ, TERM5,E7f. 
OEF/NED AND EXPL A/NED 

PRICE 32 

oN 
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SDUND 
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MOTION PICTURES WITH SOUND 
By JAMES R. CAMERON 

Introduction by WILLIAM FOX (Fox Film Corp.) 
This book covers the subject from A to Z in such a manner that the subject is easily under- 

stood-400 pages of nothing but "Talkie" information -fully illustrated 

Price, $5.00 

MOTION PICTURE PROJECTION 

1280 Pages 

By JAMES R. CAMERON 
Introduction by S. L.ROTHAFEL ( "Roxy ") 

500 Illustrations - 4th Edition . 
Used Throughout the Motion Picture Industry as THE STANDARD AUTHORITY 

Price, $6.00 

12th Year 

CAMERON PUBLISHING CO., Manhattan Beach, Brooklyn, New York 
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In Forthcoming Issues 
SOLVING TELEVISION PROBLEMS. By Clyde J. Fitch. 

This well -known radio authority presents a very interesting 
discussion of the present condition of the art, and the pos- 
sibilities of applying new principles to the technique in 
order to produce larger and clearer images. 

A SCREEN -GRID SUPERHETERODYNE. By H. G. 

Cisin. A complete constructional description of a sensitive 
receiver which the home builder may readily adapt to his 
car. Today, automotive radio is the feature of this year's 
market, and the custom builder should be awake to the 

possibilities of getting into the bandwagon of this big move- 
ment. 

MODERNIZING OLD RECEIVERS. At the present time, 
a large number of very high -class receivers are obtainable 
for small sums. They contain the best of material, housed 
in fine cabinets; and the custom builder and Service Man 
who can adapt them to modern demands has an excellent 
opportunity to profit by this condition. A series of articles 
will deal with what may be clone along this line. 

And many other practical and instructive articles. 

RADIO -CRAFT h published monthly. on the afth or the month preceding that of Text and Illustrations of this magazine are copyright and must not be reproduced 
date: Its subscription prive h 92.50 per year. IIn Canada and foreign countries, without pemdssion of the copyright owners. We are Iw agents for SCIENCE 
93.00 a year to ver additional postage. l Entered at the postofire t Mt. Morris. WONDER STOICI ES. AIR WONDER STOICI ES, Si IENTIFIC DETECTIVE 
111., es second -rhea matter under the art of March 3. 18 9. Title registered MONTHLY and SCIENCE WONDER QUARTERLY. Subscriptions to these maga- 
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Learning about the eon 
verter used to change 
alternating to direct 
current at the great 

Coyne Shops 

Coyne men working on 
the valves and timing of 
a Velie Radial Aircraft 

Engine 
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-lindyou're through án 90 DAYS ! 
SAY good -bye to 25 and 35 dollars a week. Let me show you how to qualify for 

jobs leading to salaries of $50, $60 and up, a week, in ELECTRICITY -NOT 
by correspondence, but by an amazing way to teach, RIGHT HERE IN THE GREAT 
COYNE SHOPS. You become a practical electrician in 90 days! Getting into Electricity 
is far easier than you imagine! 

LEARN -by doing the 
work with your own 

hands IN 90 DAYS 
The secret of Coyne -training is 
that it is ALL PRACTICAL work. 
No books -no dry lessons -no use- 
less theory. In the great shops of 
Coyne you learn the "ins and outs" 
of Electricity by actual work on 
real electrical equipment - the fin- 
est outlay in the country. And 
best of all -experts work right 
with you every step of the way, 
showing you all the electrical 
secrets that are essential to your 
success! 

NO BOOKS -NO 
PRINTED LESSONS 

COYNE 
ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 50 -85 
Chicago, Ill. 

Experience not required I don't care if you don't know ski 
armature from an air brake -I 

don't expect you to! I don't care if you're 16 years old or 48-it makes no 
difference! Don't let lack of money stop you either. Most of the men at 
Coyne have no more money than you have. 

Big pay jobs are waiting Our employment bureau gives von 
lifetime service. Two weeks alter 

graduation, Clyde F. Hart got a position as electrician for the Great Western 
Railroad at over $100 a week. That's not unusual. We can point to Coyne 
men making up to $600 a month. You can qo into radio, battery, or auto- 
motive electrical business for yourself and make up to $15,000 a year. 

Railroad fare allowed Make up your mind today to get into 
one of these big pay electrical jobs, 

If you act now -I'll allow your railroad fare to Chicago and give you these 
courses free! AVIATION ELECTRICITY, RADIO and AUTOMOTIVE 
ELECTRICITY! And besides that, I help you to a part time job while 
learning! Don't lose another minute -make this the turning point in your 
life. Send this coupon RIGHT NOW. 

Get this 
FREE BOOK 

This school Is 30 
years old -endorsed 
by many large elec- 
trical concerns. 
Simply mall the 
coupon and let me 
tell you all about It 
lo the hi g. tree 
Coyne book. 

USE THE COUPON 

Mr. H. C. Lewis, President 
COYNE ELECTRICAL SCHOOL, Dept. 50-85 
500 S. Paulina St., Chicago, In. 
Dear Mr. Lewis: 

Without obligation send me your big free 
catalog and all details of Railroad Fare to 
Chicago, Free Employment Service, Radio, 
Aviation Electricity, and Automotive Courses, 
and how I can "earn while learning." 

Name 

Address 

City State. .... 
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The replacing of the old battery- operated 
receivers with all- electric Radios has cre- 
ated a tremendous country-wide demand 
for expert Radio Service Men. Thou- 
sands of trained men are needed quick! 

May, 1930 

d 
$400$100 

is week 
Full Time 
$3 °O ulortr 

\irny' 

pare 

Ever on the alert for new ways of helping our 
members make more money out of Radio, the 
Radio Training Association of America now 
offers ambitious men an intensified training 
course in Radio Service Work. By taking this 
training you can qualify for Radio Service 
Work in 30 days, earn $3.00 an hour and up, 
spare time; prepare yourself for full -time pay- 
ing $40 to $100 a week. 

Mail Coupon on Opposite Page 
for No -Cost Training Offer 
Cash in on Radio's latest opportunity! Enroll in 

the Association. For a limited time we will give to 
the ambitious man a No -Cost Membership which 
need not ... should not . . cost you a cent. But 
you must act quickly. Filling out coupon can enable 
you to cash in on Radio within 30 days, lift you out 
of the small -pay, no- opportunity rut, into a field 
where phenomenal earnings await the ambitious. 
You owe it to yourself to investigate. Fill out coupon 
NOW for details of No -Cost Membership. 

THE RADIO TRAINING ASSOCIATION OF AMERICA 

4513 Ravenswood Ave. Dept. RCA -5 Chicago, Ill. 

30 Days of 
R.T.A. Home Training 
enables you to cash in on this 
latest opportunity in Radio 

If you were qualified for Radio Service 
Work today, we could place you. We 
can't begin to fill the requests that pour 
in from great Radio organizations and 
dealers. Members wanting full-time posi- 
tions are being placed as soon as they 
qualify. 5,000 more men are needed quick! 
If you want to get into Radio, earn $3.00 
an hour spare time or $40 to $100 a week 
full time, this R. T. A. training offers 
you the opportunity of a lifetime. 

We furnish 
you with all 

the 
equipment 
you need 

to become a 
Radio 

ServiceMan ! 

Radio Service Work a Quick 
Route to Big -Pay Radio 

Position 
Radio Service Work gives you the basic experience you need to 

qualify for the big $8,000. $10,000 to $25.000 a }ear Radio positions. 
Once you get this experience, the whole range of rich opportunities 
in Radio lies open before you. Training in the Association, start- 
ing as a Radio Service Man, is one of the quickest, most profitable 
ways of qualifying for rapid advancement. 

If you went to get out of small -pay, monotonous work and cash 
in on Radio quick, investigate this R. T. A. training and the rich 
money- making opportunities it opens up. No special education or 
electrical experience necessary. The will to succeed is all you need. 
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WITH THIS R. T. A. TESTING OUTFIT you will be able to service 
all types of radio receivers. As the instruction book which accompanies 
it gives individual data on most commercial sets on the market, its opera- 
tion can be quickly mastered. This outfit does the work of testing outfits 
that cost over $100.00. Just owning the set and being able to use it will 
make you a welcome addition to the staff of the harassed radio dealers 
who are being driven almost crazy trying to properly service the new 
all- electric sets. With this outfit it will be a simple matter for you to 
take a radio set that has gone wrong and by means of a few simple tests 
locate the trouble. We are speaking of all types of sets -the old battery 
set, A.C. receivers, and the new screen -grid sets. Tubes aiso can be tested 
with this outfit. 

This R. T. A. Testing Outfit is housed in a well- constructed case 
measuring eleven inches long, eleven inches wide, and four inches high. 
The instruments and switches are mounted on an engraved bakelite 
panel, behind which is a spacious compartment for carrying tools, etc. 
The case is covered with a durable keratol and all external fittings are 
highly nickel plated. A large leather handle makes the Outfit easy to carry. 

You will find this testing outfit very easy to assemble and wire, and 
equally simple to operate. 

With it you can make all the important tests such as for plate voltage, 
plate current, filament voltage, grid bias, cathode bias, screen-grid 
voltage, control -grid bias, etc. You can also use it as a continuity tester 
for testing circuits, transformer windings, shorts, etc. It is a portable 
radio laboratory -a laboratory in a boxt 

When you become a Radio Serviceman you will absolutely have to have 
such a testing outfit. The one we offer you is equal to the best commercial 
test sets on the market. When you walk into a customer's house with 
an impressive outfit like this, it gives you prestige and inspires con- 
fidence. When a customer sees you starting to work with this equipment, 
he's bound to feel that you know your stuff. 

Bear this in mind -if you choose this testing outfit you can start cashing 
in on your training by following our spare -time money- making plans. In 
a very short time we'll have you in a position where you will be a full- 
fledged Radio Doctor able to earn $3.00 an hour servicing sets. When that 
time comes you will need an outfit such as this. Think it over. This 
R. T. A. Testing Outfit meets every requirement of the radio industry. It 
is a triumph of constructional perfection -a marvel of completeness, 
which when coupled with your training will give you a firm hold on the 
lion's share of the radio servicing business in your community. 

This Testing Outfit has 
been especially designed 
for Radio Servicemen. It 
is the latest word in 
Radio Testing Outfits. 

Similar outfits sell for 
as high as $100.00. 

Included 
with this 
training 
is this 

Elaborate 
TESTINO 
OUTFIT 

Within thirty days after you start taking 
our course and with the professional outfit, 
illustrated above, you will be on the road 
to make real money. 

No necessity to give up your present 
position, if you do not wish to do so. Many 
of our students have started in as Radio 
Servicemen in their spare time until they 
have become convinced that they can make far more 
money from Radio Servicing than they ever dreamt 
of doing before. 

Be sure to fill in the adjoining coupon and send it 
in today. It may well prove to be the turning point 
of your life. L 

'l'HE RADIO TRAINING ASSOCIATION OF AMERICA 
-1513 Ravenswood Ave., Dept. RCA -5, Chicago, III. 

Gentlemen: Please send me details of your No -Cost 
training offer by which I can qualify for Radio Service 
\ \'ork within 30 days. This does not obligate me in 
:my way. 

Name 

Address 

City State 
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arade of 
International Radio DIRECT 

from Foreign Stations 
Without Dependence On 
Local Re-Broadcasting! 
PILOT SUPER -WASP 

May, 1930 

See Nearest Dealer or 
Write Direct for Details 

Kit K -115: The A.C. Super 
Wasp. Use your own ABC 
pack or Pilot K -111 at 
$16.50, specially designed 
for the Super -Wasp. Power 
Pack and Tubes Extra . 

Kit K -110: The battery- 
operated Super -Wasp. 
Batteries and Tubes extra 

$345° 

$295° 

PILOT A.LSUPER WASP 
x,.: se.m c.,. 

e....-..... "...au, e-. 

-... 

Short Wave and Broadcast Receiver 
RANGE 14 TO 500 METERS 

hi Kit Form. for A. C. or Battery Operation 

Widen Your Circle of Entertainment! 
Your broadcast receiver is useless below 200 meters, but the Supt r- 
W asp, swooping down to 14 meters, and up to 500, unlocks a new 
world of trans -oceanic radio you never heard before! And you get it 
directly from the foreign station and not from a local rebroadcast. 
Enthusiasts report European, African, South American and Aus- 
tralian stations. Music amazingly new! Welcome variety for listeners 
"fed up" with domestic radio programs! To assure consistently satis- 
factory operation, Pilot engineers developed the Pilotron P -227, 
which naturally makes it a splendid tube for broadcast receivers. 

*PILOT RADIO fr TU6E CORP. 
323 BERRY STREET 

BROOKLYN 
N. Y. 

Chicago Office S out h 
Wells Street 

San Francisco 1278 Mission 
Office: 'Irr.1 

J 0j$ING THE RADIO INTERNATIONAL GUILD '. 

Costs only 50e and includes lapel pin, certificate and "Radio Design" Construction 
A Quarterly Magazine, the Guild's Official Organ. Enclose 50c coin or stamps to Radio 

International Guild, 103 Broadway, Brooklyn, N. Y 

Name 

Address 

City 

aWU][0 ID 

SIGNII 

IIi 
State 
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MEN ! 
GetYourCopy of MyN¢/r Book l 417" P__ 

How to het a good 
Job in the Radio 

Industry 
Hundreds of Jobs paying $50.$60.$75A00 
a week are opening in Radio every year. 

If you are earning a penny less than $50 a 
showed these men how week, send for my book of information on op- 

to get Big Pay jobs likt/use portunities in Radio. It is free. Radio s 
amazing growth is making hundreds of fine 

jobs every year. My book shows you where these 
jobs are, what they pay, how I can train you at 
home in your spare time to be a Radio Expert. 

You have many Jobs to choose from 
Broadcasting stations use engineers, operators. 
station managers and pay $1,800 to $.5,000 a year. 
Manufacturers continually need testers, inspectors, 
foremen, engineers, service men, buyers for jobs 
paying up to $15,000 a year. Shipping companies 
use hundreds of operators, give them world -wide 
travel with practically no expense and $85 to $400 
a month besides. Dealers and jobbers (there are 
over 35,000) are always on the lookout for good 
service men, salesmen, buyers, managers and pay 
$30 to $100 a week for good men. Talking Movies 
pay as much as $75 to $400 a week to men with 
Radio training. There are openings almost every- 
where to have a spare time or full time Radio 
business of your own -to be your own boss. Radio 
offers many other opportunities. My book tells 
you about them. Be sure to get it at once. 

My New S Outfits of Parts give you 
extensive Practical Radio Experience 

With me you not only get the theory of Radio- 
you also get practical Radio experience while 
learning. You can build over 100 circuits - 
build and experiment with the circuits used in 
Atwater -Kent, Majestic, ('rosley, Eveready, 
Stewart -Warner, Philco, and many other sets. 
These experiments include A. C. and screen grid 
sets, push pull amplification and other late 
features. When you finish my course you 
won't need to take "any old job" just to get ex- 
perience -you will be trained and experienced 
ready to take your place alongside men who 
have been in the field for years. 

Seldom Under $100 a Week 
"My earnings in Radio are many 
times bigger than I ever expected 
they would be when I enrolled. In 
November I made $577, December 
$645, January $465. My earnings 
seldom fall under $100 a week. I 
merely mention this to give you some 
idea of what a Radio man can do who 
has the training." 

E. E. WINBORNE, 
1414 W. 48th St., Norfolk, Va. 

83000 a Year in Own Business 
"I cannot give N. R. I. too much 
credit for what I have been able to do 
in Radio. I can safely say that I 
averaged $3000 a year for the past 
three years. I am in the Radio 
business here. Any man who really 
wants to advance cannot go wrong in 
Radio. There is certainly a lack of 
trained men." 

FRED A. Nicuous, 
P. O. Box 207, Eaton, Colo. 

Back view of 5- 
tube A. C. screen 
grid tuned Radio 
frequency set -only 
one of many cir- 
cuits you can build 
with the ports I 
give without extra 
charge. 
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I Will Train You at Home 
in Your Spare Time 

Hold your job until you are ready for another. 
No need to leave home. All I ask is part of 
your spare time. I have doubled and tripled 
the salaries of hundreds through my practical 
home -study training. You don't have to be a 
high school or college graduate. My course is 
written in easy, simple terms that most anyone 
can understand. 

My course includes Talking Movies, 
Wired Radio, Television 

My course is up -to -date with Radio's latest uses 
and improvements. It includes Radio's appli- 
cation to Talking Movies, Television and home 
Television experiments, Wired Radio, Radio's 
use in Aviation, in addition to fitting you for 
many other lines. When you finish you won't 
be a "one job" man. You will be trained for 
many jobs. 

Money Back If Not Satisfied 
I will agree in writing to refund every penny of 
your tuition if you are not satisfied with my 
Lesson Texts and Instruction Service when you 
have finished my course. This agreement is backed by 
the Pioneer and world's largest organization devoted 
entirely to training men and young men for good jobs 
in the Radio industry, by correspondence. 

Find out what Radio offers you 
Get My Book 

This hook gives you the h,ct. on ¡teditis opportunities 
and the many features and services of N.R.I. training. 
It gives you 100 letters from actual students who have 
proved that my methods are successful. Get your copy 
today. There is no obligation. 

J. E. SMITH, President, 
National Radio Institute, Dept. 0E11 

Washington, D. C. 

THIS COUPON IS GOOD FOR 
ONE FREE COPY OF MY 

NEW BOO r 

lfetimetmploymentJejvice to all rrnditatcs 

J. E. SMITH, l're.sirl,nt 
National Radio Institute, Dept.OEY 
Washington, D. C. 

DEAR MR. Stnrn: Send me your book. I 
want to see what Radio offers and what you 
offer in Radio training. This request does 
not obligate me in any way. 

Name 

.4ddreas 

City Etat 
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"TROUBLE 
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MANUAL" 
Is the accepted text book in the best radio schools. It is the 
acknowledged source of service data and trouble shooting 
information for many thousands of service men in this country. 
Besides 22 chapters thoroughly covering the field of trouble 
shooting, this volume contains the wiring diagrams of more 
than 200 models of radio receivers covering the period between 
1924 and 1929. 

HERE ARE THE 22 CHAPTER 
HEADINGS 

Service Procedure 
Practical Application of 

Analysis 
Vacuum Tubes 
Operating Systems 
Aerial Systems 
"A" Battery Eliminators 
Troubles in "A" Elimi- 
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Trouble Shooting in "A" 
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"B" Battery Eliminators 
Troubles in "B" Battery 

Eliminators 
Trouble Shooting in "B" 

Battery Eliminators 

Speakers and Types 
Audio Amplifiers 
Trouble Shooting in Audio 

Amplifiers 
Troubles in Detector 

Systems 
Radio Frequency Ampli. 

fiers 
Trouble Shooting in R.F. 
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Troubles in A.C. Sets 
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WIRING DIAGRAMS OF THESE 
COMMERCIAL RECEIVERS 

Radio Corp. of America 
Atwater -Kent 
Zenith 
Fada 
Stewart -Warner 
Philco 
Freed -Eisemann 
All-American 
Colonial 
Am rad 
DeForest 
Garod 
Operadio 
Magnavox 

Federal 
Crosley 
Majestic 
Stromberg -Carlson 
Grebe 
Freshman 
Kolster 
Day -Fan 
Workrite 
Sparton 
Ware 
Kennedy 
Sleeper 
Grimes 

240 PAGES 8" x 1l ", BLACK STURDITE 

SUPPLEMENTARY DIAGRAMS 
OF 1929.1930 RECEIVERS 

WIRING DIAGRAMS of receivers manufactured during 1929 

and 1930, as a supplement to the "Trouble Shooter's Manual," 
are now available. The first group numbers 115 diagrams and 
includes screen -grid receivers manufactured by Grebe, Bruns- 
wick, Radiola, Silver -Marshall, Steinite, Stewart- Warner, 
Edison, American, Bosch, Crosley, Stromberg- Carlson and 
others. Approximately 20 manufacturers are represented in 
Supplementary Package No. 1. These diagrams are 8 x 11 

inches, black on white. Here is an opportunity to secure 
wiring diagrams of the new receivers at a price slightly greater 
than 2 cents each. The diagrams are suitable for loose -leaf 
binding. 

115 Diagrams for $2.50 
Combination Offer 5.50 

COUPON 

BINDING 

t...,,, l.. I.» 

II* Ion liwre /a or .4441 oar 011. 
.04 +A. 644 u414 Ut 1440.4 O. 

Ms/ 

RADIO TREATISE CO., 
1440 Broadway, New York, N. Y. 

Send me John F. Rider's "Trouble Shooter's Manual" and I will pay postman $3.50 plus a few cents for postage on delivery. 
Send me John F. Rider's "Supplementary Wiring Diagram Package No. 1" and I will pay postman $2.50 plus a few cents postage 
for delivery. 
Combination offer. Send me John F. Rider's "Trouble Shooter's Manual" and "Supplementary Wiring Diagram Package No. 1" 
and I will pay postman $5.50 plus a few cents postage on delivery. 

It is understood that my money will be refunded if I am not satisfied. 

Name 

Address 

City State 
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What About Auto Radio? 
By Hugo Gernsback 

an editorial entitled "The Future of Wireless,' which 

JN 
appeared in the March, 1916, issue of one of my former 
publications, The Electrical Experimenter, I made the 
following remarks: 

"We prophesy that in less than 15 years every auto- 
mobile, whether pleasure or commercial, will carry its 
small radiophone outfit. Its occupants will thus be in 
constant touch with their homes or offices and vice versa; 
a convenience much needed today. Imagine the immense 

usefulness of such a device. Nor is this an idle dream. 
There is at least one company in existence today capable 
of filling an order to equip autos with radiophones.having 
a 20 -stile range. Nor will there be much confusion of 
voices becoming mixed up in transit; our tuning appa- 
ratus is becoming more accurate each day and it will be 

an easy matter to tune out unwanted voices. It will 
take considerable capital and a host of trained men to 
turn out enough radiophones to equip several million 
automobiles, aeroplanes, motorboats, yachts, and large 
vessels; but it will be done nevertheless, and soon at that. 
Every fariner will have his wireless telephone to talk 
with his neighbors. Every train will have its radiophone 
enabling passengers to talk to their homes or offices. 

The radiophone will link moving humanity with the sta- 

tionary ones, as the wire telephone linked humanity 
together before. To us there is nowhere a brighter 
future than in the vast possibilities of the Radiophone." 

These remarks were made fourteen years ago, when broad- 

casting was unknown and when there was no such thing as 

a real radiophone. 
With one year more to go in my prediction of 1916, I 

believe indeed that in 1931, pretty near every automobile 

will carry its own radio. 
Of course, we are not going to use the radio set for the 

ambitious purpose which I outlined in 1916, and we are as 

yet a long way off from telephoning to our friends from our 
own cars; yet it is technically possible to do so today. Indeed, 

it is being done every day in airplanes and, only as late as 

the middle part of March of this year, two airplanes con- 

versed with each other while both in the air. 
In this respect, my prediction of 1916 came true one year 

ahead of the time set. 

But today we are faced with an altogether different sort 

of problem, so far as automobile radio is concerned. 

Automobile radio has arrived; and thousands of cars have 

already been equipped with efficient radio sets. 

From a technical standpoint, radio on your car is perfect. 

But from the human angle, cloudy days seem ahead. 

It seems that three well- meaning but misguided states 

(namely, Massachusetts, New Hampshire and Maine) are 

threatening to pass laws banning radio from automobiles. 

The reason in all cases is identical; that some of the authori- 
ties contend that radio in an automobile tends, not only to 
distract the attention of its own driver, but to draw as well 
the attention of other drivers and thus make for collisions 
and accidents. 

So far, there are no laws about this, except where a regis- 
trar of motor vehicles makes the statement that he will refuse 

to license cars that carry radio sets. This has been the case 

in Massachusetts. It seems that in this state the registrar 
has the right to prepare such rules without an act of the 

legislature. Similar steps were taken by the vehicle com- 

missioner of New Hampshire. 
No one likes to see any more motor accidents; and cer- 

tainly the radio industry sloes not wish to be liable to criti- 
cism on this score, and invite the displeasure of the public 
as well as government officials. Yet we believe that radio 
on automobiles is here to stay and that, during the next few 
years, practically all cars will be equipped with radio. 

We believe the present troubles are insignificant and can 

be easily overcome, 
We, ourselves, believe that it is not good business for the 

driver of a car to operate a radio set while it is in motion. 

There is, however, no good reason why a parked car, or a 

car running on a country road where there is little traffic, 
should not operate its set. 

In the first place, a tremendous amount of good can be 

done by having automobilists listen in on police alarms and 

aid in apprehending criminals. Secondly, important news, 

such as fires, disasters, etc., should be broadcast to the public 
with as little delay as possible. Sometimes (in the case, for 
instance, of a broken dam or a railroad accident) it is of 
the greatest importance that the news should be broadcast 

instantaneously, and this will often cause the saving of hun- 

dreds, if not thousands of lives. Here is where automobile 

radio will do its best. 
We wish to present here also a most excellent idea, sug- 

gested by Mr. Louis Berkowitz of Dorchester, Mass., who 

presents a really practical suggestion. He suggests that a 

law could be passed compelling the replacement (in auto- 

motive radio) of the ignition switch with a double -throw 
ignition switch; which, in one position, would turn on the 

ignition and in the other shut off the motor and turn on the 

radio. If such a switch, which is not expensive to install, 
were used, so- called "bootleg listening" would be impossible, 

and no car could operate its radio set while in motion. We 

believe that this is a most excellent suggestion and one which 

will no doubt be adopted, if its real use is understood by 

the authorities. 
The publishers of RADIO-CRAFT invite comment on this and 

on other phases of automobile radio as well. 

There is no question that the problem can be solved, and 

solved to the satisfaction of everyone concerned. 

553 
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Service Men's Department 
This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 

his own experiences of all kinds 

TUBE TESTING 
By John F. Rider 

WITH due consideration of the eco- 
nomical aspect of tube testing and 
the effort to make all tests with 
the minimum expenditure of time 

and stoney, it is still necessary to give 
thought to the fact that all forms of testing 
devices are not equally applicable. 

Take as an example a small tester de- 
signed to show plate current and emission 
current. The usual range of emission cur- 
rent and output current of rectifying tubes 
extends as high as 200 mils. In many- cases 
one meter without shunts or multiple ranges 
is employed. Such a meter will be found 
satisfactory for high values of current; but 
it is extremely difficult to satisfactorily in- 
terpret small values of current, such as 5 
mils, or the difference between 5 and 10 
mils. The significance of this condition can 
best be illustrated by an incident in the 
writer's recent experience. 

A number of tubes tested on an accu- 
rate tube tester, known to be in perfect 
condition, were placed into the hands of a 
group of then. 'l'hey- were told to test the 
tubes and to report upon their suitability 
for use in radio receivers. 

One man employed a combination set and 
tube tester with a 0 -to -50 D.C. 'Wiliam- 
meter arranged with a 250 -mil shunt. He 
rated the tubes as fair, checking plate cur- 
rent and grid swing on the 50 -mil scale. 
An investigation showed that the meter was 
off approximately 3.5 mils at the zero 
point. In other words, the zero adjustment 
was not accurate. Such a small discrep- 
ancy was considered negligible, yet it 
amounted to almost 33 % on a 10 -mil read- 
ing. Of course the 3 -mil difference was 
negligible when testing the current output 
of a rectifier such as the 280 or the 281; 
but it did influence small current read- 
ings.... When reminded of the discrep- 
ancy, he merely shook his shoulders. 

Another man condemned the tubes and 
said that the emission current was low. In- 
vestigation showed correct readings, but in- 
correctly comprehended. The meter was a 
0 -1 D.C. milliampere instrument equipped 
with 10, 20, 50 and 200 mil shunts. The 
scale was the 1 -mil range and it was neces- 
sary to calculate the values according to the 
shunt in the circuit. The man thought that 
the 10 -mil shunt was in use, whereas the 
20 -mil shunt was being used. The fact that 
all the tubes showed lack of emission did 
not arouse the slightest suspicion and he was 
so certain that the correct scale was being 
used, that an examination was not deemed 
necessary. 

The third man reported satisfactorily, but 
his test figures did not conform with the 

Edited by JOHN F. RIDER 

MR. JOHN F. RIDER, who passes 
upon all the material submitted 

for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful guides. Letters, stories, re- 
quests and suggestions for this depart- 
ment may be addressed to him in care 
of RADIO- CRAFT. 

initial accurate measurements. 1lis figures 
were slightly lower in every casse. :111 in- 
vestigation showed that the filament voltage 
was not the exact value stipulated in the 
manufacturer's bulletins. He used 4.75 volts 
instead of 5 volts and approximately 1.39 
volts instead of 1.5 volts. 

'l'he fourth man likewise reported satis- 
factory performance. I-Iis figures on the 
other hand were high. A check -up of the 
system showed that the voltage output from 
the filament supply transformer was in ex- 
cess of the rated value. He employed a 
filament winding designed for six tubes of 
certain type and was applying only one 
tube at a time. In addition the line was 
in excess of the rated 115. A test upon the 
transformer showed that the rated output 
was .available with 110 -volt input. The line 
voltage at the time was 121.4 volts. 

The fifth man found the tubes erratic. 
No two tubes seethed to provide similar read- 
ings. An examination of his set -up showed 
everything to be normal. When the writer 
made the regular routine test, the figures 
were satisfactory; but when the man stade 
the tests the figures were again erratic. He 
did not read the meters with any regard to 
precision. 

The ninth reported one tube normal and 

all the rest deficient A detailed test showed 
that his readings were correct. The tubes 
were again checked upon an elaborate lay- 
out and found normal, yet plate current 
tests showed low readings. The meter was 
checked and found defective, The fact that 
one of the tubes was classed as satisfactory 
provided an interesting point for investiga- 
tion. This tube was rechecked upon the 
defective tester and showed up identical with 
the rest. To all appearances the meter was 
perfect. A verbal cross examination of the 
operator brought to light the fact that after 
completing the test upon the first tube, 
which showed normal condition, the current 
meter was accidentally subjected to a heavy 
overload, but fortunately ;lid not burn out. 
All readings thereafter showed low read- 
ings. The meter was damaged and all of 
the tubes tested with the defective meter 
showed poor condition. 

We admit that such procedure does not 
seem normal; yet the above facts are, with- 
out a doubt, the exact conditions present in 
thousands of set and tube testers -not be- 
cause the meters were poorly designed or 
manufactured, but because they are care- 
lessly handled. Tube manufacturers a re 
very reluctant to provide definite standards 
for testing; to provide stipulated figures 
and tolerance values, because the testing is 
not carried out along the proper lines. A 
tube test in order to be satisfactory need 
not be elaborate, but it must he accurate; 
the meters must he in good condition and 
the operator must be meticulous in his 
work. 

We do not mean to imply that tubes are 
not defective. Hundreds of thousands of 
tubes are found defective each year and the 
tests are accurate; but, at the sane time, 
other tens of thousands are unjustly classed 
as unfit for use. If you are going to test 
tubes, see that the tests, the meters are ac- 
curate. The average meter is a delicate in- 
strument. It should not be subjected to 
heavy overloads, or as a matter of fact to 
overloads of any kind. Physical shock will 
damage the mounting and meters should 
he handled with care. 

If you are going to test tubes, see that the 
operating voltages are correct; 20% dif- 
ference in the filament voltage of the 326 
will cause .50 r/ difference in emission. Fila- 
ment and plate voltages must be according 
to the manufacturers' ratings. If you arc 
going to work with meters, read accurately. 
Do not read the deflection from one or the 
other side; look right down upon the meter, 
so that a line drawn from the meter deflec- 
tion towards the face is perpendicular to 
the plane of the scale. Only by complying 
with the above conditions will you feel se- 
cure when you accept or condemn a tube. 

l4 
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Leaves from Service Men's Note Books 
The "Meat" of what our professionals have learned by their own 

practical experiences of many years 

By RADIO -CRAFT READERS 

A MODULATED OSCILLATOR 
By L. J. Lansa 

USE a modulated U.K oscillator" is a 

common instruction. Ilow many ra- 
dio men can make one without a circuit 
diagram? Here is the one which I use for 
a great many purposes, with power supplied 
from "A" and "11" eliminators. 

With a variable resistor properly adjusted 
in the grid circuit of the tube, this oscil- 
lator may be used to match condensers: the 
sauce capacity gives the same note. In a 
similar manner, resistors may be matched, 
R.F. transformers, impedances, etc. This 
may he used as a wavemeter, and calibrated 
from the beat notes of stations of known 
frequency. It can be used as either an 
R.F. or an A.F. oscillator separately. It 
produces a very sharp, powerful signal, and 
is very useful. 

Fig. 1 

11'c can assure the contributor that uncounted 
Service Men can make an oscillator, from the 
letters we receive. However, this is a good one. 

MEASURING SMALL RESISTANCES 
By E. Witherstone 

DYNAMIC speakers, which gave poor 
volume or none at all, were a recent 

problem of mine. Those which wouldn't 
work were easily repaired, because a circuit 
tester would locate the trouble. On the 
other hand, the first weak one tested all 
right; but by patiently unwinding the voice 
roil (which was in two layers) I found that 
part of it was shorted out. It took nie a 
long time to find this out; so for the rest 
of then, I decided to find some easier way 
of measuring the resistance. As this is 
normally but three ohms, a dead short made 
no difference in the reading of the circuit 
tested. 

I have, however, a Jewell thermocouple 
enlvanometer, which I hooked up as per 
the diagram herewith. This meter has an 
internal resistance of only- 2.5 ohms; so a 
very small resistance should be used for 
the meter shunt. When the right value is 
found, the meter will read full scale for a 
dead short and half -scale for three ohms, 
I use one good voice coil as a standard and 
check the rest by it. The five parallel lamps 
shown are 6 -volt pilot lights, but could be 
replaced by a fixed resistor of 10.5 ohms. 
The source of power is a 6 -volt storage bat- 

GALVANOMETER 
...UNKNOWN 
i .RESISTANCE 

I,I_11 
I IIIIIItlIIIIIIIIIIlu1I 

BATTERY 
-SNUNT 5 6.VOLT 

PILOT LIONT5 

Fig. 2 
The galvanometer must be protected by a line 
ballast and a shunt of very small resistance; 
so used, it will measure extremely low resist. 

antes. 

tery. 'The shunt I used was a six -inch length 
of No. 20 solid copper wire. 

This instrument is very sensitive; a dif- 
ference of half an inch in the shunt will 
show a difference of two or three degrees 
on the meter. If the meter is calibrated 
with standard resistors, it will be found to 
read accurately from 0 to 25 ohms. From 
five ohms down to zero, there is a reading 
of ten degrees per ohm. 

SPEAKERS AND GRILLES 
By Harry Schmidt 

EVERY time a magnetic speaker is 
brought into the shop for repairs, the 

armature must be spaced and adjusted be- 
fore the speaker will work properly. To 
space it by sight is not .easy; for the thick- 
ness of a paper out of the way will throw 
the speaker out of tune. 

'The only way to space an armature cor- 
rectly is by using a set of spacers, which 
mar be made as shown in the diagram. Get 
a piece of brass shim stock .01 -inch thick, 
5 inches long and 1/4-inch wide; bend it 
double, about % -inch off center, as shown. 
Then bend the two ends at an angle so that 
they will easily fit into small spaces. 'Two 
of these are needed, one for each side of 
the armature. 

Often the owner of an old and valued 
cabinet of some kind would like to have a 
radio set and speaker installed in it. For 
this purpose, there are speaker grilles to 
be cut nut, as well as openings for the dials. 
This work cannot be clone satisfactorily 
with a scroll saw. The dial openings may 
be made by drilling holes around the edges 
and smoothing them with a file; but this 
is a tedious ,job. 

The next time you have a ,job of this kind, 
lay out the design of the grille and the shape 
and size of the openings in the panel. When 
you are positive that everything is correctly 

Fig. 3 
The tool indicated is convenient for spacing 
speaker armatures. which require careful 

adjustment. 

marked, visit your local sign shop (or the 
artist of your local theatre). If it is up- 
to -date, it has a machine known as the 
"Cutawl," used for cutting out fancy and 
complicated designs in beaver board for 
display purposes. With small chisels and 
special saw blades, it will cut out anything 
up to /s -inch thick. For a small sum you 
can have your work done in half an hour, 
with a smooth edge. 

A little smoothing of the edges with some 
very fine sandpaper, and you are ready to 
put on the grille cloth, which may be ob- 
tained in various designs from the larger 
radio supply houses. I have found it a good 
practice to iron this with a very hot iron; 
as this takes out the wrinkles and makes 
it stiffer and easier to put on. 

REDUCING HUM BY 
NEUTRALIZATION 
By Boris S. Naimark 

vua 

Fig. 4 
The combination of CI and RI, properly ad. 
justed, :rill balance out hum from '26 -type 
amplification stages and improve many a high 

priced receiver of an early A.C. model. 

EVERY once in a while the Service Man 
is called upon to service some of the 

earlier electric receivers which employ type 
'26 tubes, in all but the detector and last 
audio sockets and are now notorious for 
their A.C. hung. 

When the first all- electric receivers em- 
ploying A.C. tubes appeared, a slight re- 
sidual hum distinctly audible in the loud 
speaker (particularly when no signal car- 
rier was being received) was never strenu- 
ously objected to. The Service Man al- 
ways had that universal alibi: "You know, 
all electric sets do 1 somewhat." That 
was his story and he stuck to it. 

To -day, with a predominance of all -elec- 
tric receivers utilizing heater -type tubes. 
audible hung in the speaker is the exception 
rather than the rule; and so the owners of 
the older receivers, ,judging by comparison, 
are brought forcibly to the realization that 
their sets do hum, and quite noticeably at 
that. 

What can the Service Man do about it? 
He can reduce that I to a negligible 
value by the use of a minimum of appa- 
ratus -not in the filter, which is his cus- 
tomary line of attack, but in the receiver 
itself. 

The method employed by this writer was 
found effective in the greater number of 
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cases and is essentially one of hum neu- 
tralization. 

The circuit arrangement shown in Fig. 4 
is quite simple and, I understand, was origi- 
nated by Mr. B. F. Miessner, the well - 
known radio engineer, who described it be- 
fore a meeting of the Rochester Section of 
The Institute of Radio Engineers. It is 
applicable to either a single tube or a num- 
ber of tubes; provided all obtain their plate 
and grid potentials from the same points, 
such as first audio and all radio stages 
which have the same "B" voltage and use 
a single grid -bias resistor. 

The required material consists of a t /Z -mf. 
condenser Cl and a 0- to 5,000 -ohm variable 
resistor RI; these are connected as shown 
and the variable resistor is adjusted for a 
minimum hum. R is the biasing resistor 
previously employed in the receiver; C is 
the by -pass condenser; and C2 is the usual 
by -pass and filter condenser found in the 
conventional filter circuit. 

Without going into lengthy detail suffice 
it to say that the addition of R1 and Cl, 
as shown, sets up in the grid and plate cir- 
cuits of the tubes voltages which are oppo- 
site in phase to the normally- present hum 
voltages; and the audible hum is thus effec- 
tively neutralized. 

While the values suggested have proved 
quite effective, the Service Man may find 
others better in different receivers; these 
can be very simply determined by experi- 
ment and trial. 

"ZENITH 16E" 
By Andrew J. Cook 

IWAS called in lately to service a Zenith 
"16E" which was performing unsatisfac- 

torily. The set, after a few minutes' opera- 
tion, would stop playing and start to hum. 
A few of the locals could still be received, 
but with a very blurred tone. After a few 
minutes of tube testing, I found a defective 
'26 tube in the first audio stage, and thought 
that I had finished then and there; but more 
was to come. The owner complained that 
several '26 tubes had burned out in the 
first two audio stages, and that, quite often, 
several of the filament circuits would not 
light. Furthermore, since the visit of the 
last Service Man, the performance of the 
set had not been quite up to standard. 

An examination of the set revealed that 
the filament voltage of the '26 tubes used 
in the first and second audio stages was 
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1.65; which was obviously too high. The 
plate voltage of the '27 detector tube was 
150, about that of the R.F. and A.F. am- 
plifiers. The other defect was uncovered 
by moving the plug from the power pack 
sidewise in its chassis receptacle; this caused 
the tube filaments either to grow dimmer, 
to grow brighter, or to go out, according 
to the position of the plug. 

I learned from the owner that the previ- 
ous service man had discovered a defective 
1- megohm resistor in the detector plate 
circuit and, instead of replacing it, had 
merely shorted it out of the circuit. The 
insertion of a new resistor in this circuit 
brought the plate voltage down to the 
normal 50, used in the grid -leak system of 
detection. 

The 1.65 filament voltage of the two audio 
tubes was cut down to 1.45 by the insertion 
of 31/2 inches of No. 22 German silver wire 
in each leg of the filament circuit of these 
two tubes. Current is furnished to these 
tubes from the same transformer tap that 
supplies the '27 with current. However, 
the resistance wire used to cut the voltage 
down to the proper potential for the '26 
tubes was insufficient; hence the addition 
of the extra wire. 

My method of guaranteeing constant fila- 
ment current to all circuits was tedious 
but effective. I soldered six four -inch pieces 
of wire to the filament terminals of the 
chassis receptacle, and did the same to the 
corresponding terminals of the plug from 
the power pack. I then tied together each 
pair of the corresponding wires and taped 
them. Soldering the connections might have 
made a better contact; but it would have 
been inconvenient, in case the set had to 
be moved. 

The set has worked well since and the 
customer is satisfied. A lot of work, but a 
good result. 

DETECTOR TROUBLES 
By Jack H. Boykin 

MY observations are that most troubles 
in the detector circuit, which cannot 

be cured by changing the grid leak, are 
caused by the fact that the tube itself is not 
a good detector. Test the tube for filament 
emission and oscillation; a tube which is 
a good oscillator is usually a good detector. 
A simple test circuit is shown herewith. 

A tube when oscillating should show from 
three to five times as much plate current 
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Above, the schematic of the detector and audio circuits of the Zenith "16E" in which the '26 filaments 
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Fig. 6 
The simple circuit used forms a test of a 
tube's oscillating, and consequently its detecting 

powers. 

as when it does not. From 6 to 25 mil- 
liamperes is a common ratio for '0IA and 
similar tubes. If tubes test O. K., the fila- 
ment, grid and plate voltages are right at 
the socket, and all connections are secure, 
try swapping tubes with another socket to 
find a good detector. Tubes are not uni- 
form, and not all good amplifiers are good 
detectors. 

In some of the older models of receivers, 
poor contacts at the sockets are common; 
so it is a good idea to examine this point 
closely. Waggling the tube in the socket 
will show a bad contact by a noise in the 
speaker. 

A Service Man will do well to select a 
good detector of each of the common types 
of tubes, paste a sticker on them for identi- 
fication, and carry them with his tools. Sub- 
stitution will then show if the tube is bad. 

Distortion in the detector circuit is usu- 
ally caused by wrong operating voltages or 
by overloading. The voltages can easily 
be checked by meters; and the test for over- 
loading is to reduce the volume of the R.F. 
circuit. 

If the condenser is of the grid -leak type, 
it may be worth while to take out the con- 
denser and leak and wire the grid return 
to the negative filament. 

Most of these remarks apply equally to 
battery or A.C. receivers; though I have, 
myself, never seen any trouble -in the de- 
tector circuit which was not caused by a 
faulty tube or by something which would 
show up in the voltages at the socket. 

In the tester circuit shown, L is 60 turns 
on a 2 -inch tube; spaced one inch away is 
T with 20 turns. The condenser C. if re- 
quired, is .00025 -mf. The meter MA should 
have a range from 0 to 25 milliamperes. The 
switch S is normally closed, shorting out the 
tickler. When S is opened, the circuit 
should oscillate, and the meter reading 
should jump to from three to five times its 
former reading. 

DEMAGNETIZING THE WATCH 
By H. B. Brand, EE. 

MAGNETI7.ATION of watches by a dy- 
mimic speaker's field coil, as described 

by Mr. Haby in the March issue, recalls 
some interesting experiences. Bi -polar D.C. 
motors and generators, of the old type, and 
the induction type alternator were the cause 
of many watches being magnetized. 

To demagnetize your watch, tie a string 
to the ring of the watch and twist the 
string until it is linked. Suspend the watch 
by the string and let it revolve near a strong 
magnet. While it is still revolving, move 
the watch out of the magnetic field. It 
will be found that the watch is demagnetized. 
Of course, holding the watch in an A.C. 
field is the better way. 

1 
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The Service Man's Open Forum 
RADIO IS NOT A "GAME" 

T KNOW RAmo-CRAFr better than you I know me; I have been a reader since it 
was first published, and find it as good an 
instructor as I have ever found. I have 
read every book on radio, science and elec- 
tricity that I could secure in the past seven 
years; and my advice to many would -be 
Service Men is to do likewise. 

"Get the facts before you ruin the works." 
There should be a restriction against a lot 
of the fellows who are going into "the radio 
gaine," as they call it. It is not a game; 
it is an art, and should be termed such. 

Should an amateur go into the field with 
a little knowledge of radio, and be allowed 
to work on sets which he knows very little 
about? Repairing a receiver does not con- 
sist merely of checking it with a test set. 
Pleasing the customer is half the work, and 
also half the advertising that you get. I . believe in the younger generation's learning 
the radio art; but let them learn it first, and 
then constantly study what is going on. 

I keep notes and index files up to the 
minute in radio; I spend an hour a day in 
reading and compiling radio literature -and 
I can say truthfully that I have not yet 
lost a customer. 

So let us get more men in the radio art 
who have a good common sense, and ability 
to study each day and play square with the 
public who have faith in us and give us 
a return call every time they need service. 

I close by saying again: "It is not a 
'gauze'; it's an art" 

ALBERT A. SADDLER, 

Canton, Ohio. 

LOCAL OFFICIAL PROHIBITS 
- RADIO SET BUILDING 

LAST .Time there appeared in our local 
newspaper an advertisement to the ef- 

fect that after Jan. 1, 1930, no radio could 
be installed in Richmond, Va., unless it liad 
the approval of the Underwriters and their 
label thereon. I wrote to the newspaper and 
inquired in its "Forum" who started this 
thing and why. I received a letter from the 
Chief Electrical Inspector of the city, who 
liad signed the advertisement, and later a 
visit. 

He assured me that it was [loan to pro- 
tect us, and the main idea was "to break up 
these fellows who buy 'five -and -ten' store 
parts, build radios and sell them around 
most everywhere." He continued to adver- 
tise the same thing, and I wondered why 
he told me one thing, and advertised exactly 
opposite. I waited and watched develop- 
ments. 

In January, I wrote the inspector, advis- 
ing him that I had on hand two custom - 
built sets which I built last year and had 
left over, and wanted to know what was 
expected of une, in order to sell and install 
them. 

In reply, he stated that I should send 
those sets to 109 Leonard St., New York 
City, the nearest Underwriters' Laborator- 
ies, and have them test, approve and stamp 
saine. 

His ruling is that a set cannot he installed 
without the Underwriters' label on it. A 

man cannot install an aerial unless he is a 

OPPORTUNITIES 
The "Opportunities" column of this 
month's issue of RADIO -CRAFT will be 
found on page 605 of this issue. The 
Service Man who desires to take ad- 
vantage of this feature may do so 
without cost, as explained there. 

licensed electrician. A fee of $10 must be 
paid extra to install aerials, and the man 
must be examined by the inspector first. 

As long as the present owner cares to 
use his set, it is O. K.; but he cannot install 
it elsewhere, even if he moves his residence. 

The city code covering electrical work is 
dated 1924 and references are made to "elec- 
trical apparatus, electrical appliances and 
electrical devices "; but there was none to 
radio. I consider radio too big a thing to 
be passed by under miscellaneous devices. 

NORMAN WILLIAMS, 
1307 E. Franklin St., Richmond, Fa. 

(If the chief electrical inspector of the 
city of Richmond instructed Mr. Williams 
to send his receivers to the Underwriters' 
Laboratories in this city to receive a label 
of approval, he required an impossibility. 
These laboratories do not undertake to ap- 
prove individual pieces of apparatus, but 
only the design of articles in factory pro- 
duction; also, they do not label such pieces, 
thought they have an approved list of a 
limited number of radio receiver models 
which have been submitted to them for ap- 
proval by the manufacturers. No kit re- 
ceivers are approved by them, even though 
the individual components might be; for a 
kit carries no guarantee of the assembly. 
The Underwriters' Laboratories are estab- 
lished under the auspices of the fire insur- 
ance companies of the country, for the pur- 
pose of reducing fire risk through the use 
of ill- designed material; they decline to 
mix into local controversies. 

We cannot undertake to pronounce upon 
the legality of the ordinances of the city of 
Richmond or the authority of the electrical 
inspector in prohibiting the use of home - 
built radio receivers. That is a matter of 
the constitutions of the United States and 
the state of Virginia, and the laws of that 
state. However, we may say that in the 
past cities have passed local regulations lay- 
ing restrictions upon radio amateurs, and 
have been compelled to rescind them by the 
prompt action of the A. R. R. L., the ama- 
teur's national organization. The situation 
in Richmond points to the lack of similar 
organizations of parts manufacturers, cus- 
tom set builders, and Service Men. -Editor.) 

The latest printed list available shows that the 
Underwriters' Laboratories have approved, up to 
the end of November, 1929, the following commer. 
cial sets: Atwater Kent Models 55 C and 55 FC, 
60C, 66; Crosley 40S, 41S, 30S, 33S, 34S, 42S, 
82S; Brunswick 5NO and SKR; Graybar 310, 
311, 320, 330, 340, 500, 550, 600; Eveready 31, 
32, 33, 34, 42, 43, and 44; Philco 52, 65, 82, 
83, 86, 87, 95; Radiolas 18, 33, 44, 46, 60, 62, 64, 
66; Stromberg Carlson 635A, 63511, 636A, 63811, 
641A, 64111, 642A, 642B. In addition, there are 
several "B" power units, amplifiers, loud speakers, 
battery chargers, etc., and numerous switches, 
lightning arresters, and other components and elec- 
trical fixtures carried on the list of inspected and 
approved appliances. 

DISAPPROVES PART -TIMERS 
HE letters and comments by Service I Men show more dissatisfaction with com- 

pensation and lack of cooperation by manu- 
facturers than anything else. 

As for the pay, I have never found the 
concern that would not pay if you can de- 
liver the goods. As for cooperation, I can- 
not understand why any man wants service 
notes and data on all receivers. I also dis- 
approve of part -titre repairmen. Every day 
we hear that this is the age of specialists. 

We handle R.C.A. Radiolas, Victors and 
Majesties; and I find that those three manu- 
facturers back me up with all the data that 
can possibly be of any assistance in servic- 
ing their machines. We can do justice to 
this work, and this would not be possible 
if we were taking all kinds of jobs. 

What hurts worse than anything else is 
the fact that the part-time Service Man 
often does not know what is wrong when 
he goes out on a call; but he bluffs the cus- 
tomer into believing that it is something 
serious. He then takes the entire machine 
to his shop and, after several days, find 
a condenser broken down or a resistor open. 
'then he replaces it with something else, 
that he thinks will do as well, takes the set 
back and charges a big price. 

Is that right? EDWARD H. OI.soN, 
Chief Technician, Kahn & Levy, 

Galveston, Texas. 

OTHERWISE IT WAS O. K. 

IN 
view of the fact that manufacturers 

expect all servicing to be done by their 
dealers, and turn the cold shoulder to inde- 
pendent Service Men, I am reminded of a 
rather amusing incident. I was called to 
service a "Model 30" Atwater Kent, which 
a dealer had sola. When I arrived, the 
owner told me that the dealer had been out 
several times to fix it, but had failed in the 
attempt. 

On examining the set in general, I found 
a '71A tube, drawing about 15 milliamperes, 
in the detector socket; while the 'OOA de- 
tector was in the last audio socket. There 
were two dead "B" batteries, one dead "C" 
battery and three dead tubes in the set; 
the condensers were out of alignment; and 
the speaker diaphragm was stuck. 

That goes to show what many dealers 
know about the sets they sell. Yet the manu- 
facturers don't know enough to realize that 
it is the Service Man who keeps their radios 
sold; and they refuse to furnish service 
manuals on the sets they make. They never 
stop to think that we Service Men fix them, 
regardless of whether or not we have service 
manuals on them. ARTIIER PAOLES, 

Clarksville, Iowa. 

TOO SHORT A TEST 
By Willis Werner 

VVHILE I am not a Service Man myself, 
I ant interested in such things. As 

I have not heard of this particular brand 
of trouble elsewhere, I am passing on this 
bit of information, hoping it may solve some 
Service Man's problem. 

We had a Sparton "931" a few months 
(Continued on page 595) 
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tom ATWATER KENT MODELS 30, 33, 35, 48 AND 49 

These receivers are six.tube sets of the single. 
dial, battery -operated type. They are often re- 
ferred to by their factory catalog numbers, to 
wit: Model 30, No. 8000; Model 35, No. 8100; 
Model 48, No. 9840; Model 33, No. 8930; 
Model 49, No. 9860. 

The models 33 and 49 have a tuned input 
(four tuned circuits); the models 30, 35 and 48 
have an intoned input (three tuned circuits). 
Models 48 and Models 49 are code numbers 
showing that a gold- finished panel is used. 
Models 33 and 49 are so wired that R5 limits 
the current to V5 and V6 only while V4 is 
controlled by the additional variable resistor 
Rx. R in the first stage of these two circuits 
has the same value as equivalent resistors Rl 
and R2. C is the regular tuning condenser, in 
shunt to which is the circuit -balancing variable 
condenser Ca. 

The purpose of the untuned antenna input 
of the 30, 35 and 48, shown in the larger dia- 
gram, is to eliminate the detuning effects of 
aerials of different constants. 

If it becomes necessary to change a variable - 
condenser bank, make certain that the pulleys 
turn easily on the shafts; if they do not be- 
cause of a damaged condenser shaft, replace 
the entire condenser group. 

Each belt must be arranged with the eyelets, 
which clamp the two ends together, at the bottom 
of the belt loop. Each belt has two small holes; 
one to fit over a pin on the dial -condenser pul- 
ley and the other to fit over the pin on the pul- 
ley which is controlled by that belt. 

Loosen screws in the outer condensers and 
move them toward the dial- condenser, so that 
the belts will fit easily over the pulleys. In 
moving condensers, hold them by the heavy frame 
of the stator plates, as this avoids strain on 
the different parts of the condenser assembly. 

To arrange the belts on the 30, 35 and 48, 
first put on the belt which fits over the inner 
of the two pins on the dial- condenser pulley, 
and over the pulley of the third (right) con- 
denser. Then, put on the belt that fits over 
the outer of the two pins on the dial- condenser 
Pulley, and over the pulley of the first (left) 
condenser. 

A bit different procedure must be followed in 
arranging the belts on the 33 and 49. l'ut on 
the belt that fits over the inner of the two 
pins on the dial- condenser pulley, and over the 
third pulley, as the first step. Then, put on 
the belt that fits over the inner of the two pins 
on dial-condenser pulley (this will bring it on 
top of the first belt) and continue on over the 
pulley of the fourth right condenser. The last 
step is to put on the belt that fits over the 
outer one of the two pins on the dial condenser 
pulley and over the pulley of the first or left 
condenser. 

After the belts are in position the next step 
is to adjust the belt tension. See that the three 

screws holding the dial condenser to chassis are 
tight, and that the three screws in each of the 
other variable condensers are slightly loosened. 
Note that the holes through which these latter 
screws pass are slotted, allowing the condenser 
to be moved horizontally a fraction of an inch 
toward or away from the dial condenser. Two 
pins projecting from the front of the condenser 
fit into two horizontal slots and serve to keep 
the condenser properly aligned. It is important 
to see that the pins of the condenser are not 
jammed outside but are in the slots. The frame 
of the metal-frame variable condensers will be 
found to partly dover a hole (on the side of 
the condenser nearest to the dial -condenser) that 
is provided in the front of the chassis and at 
the edge of each condenser for the purpose of 
tightening the belts. By inserting the blade 
of a screwdriver in this hole and twisting the 
blade, the condenser may be moved away from 
the dial -condenser; this motion tightens one belt. 
A little dexterity is required when the correct 
belt tension has been obtained; for the next 
step is to keep the condenser in the correct posi- 
tion while, with the right hand, a second screw- 
driver is used to tighten the three screws that 
pull the condenser to the chassis. Screws must 
be pulled up tight as soon as the tension is 
such that the variable condensers all move at 
the same instant, forward or backward, when 
the dial is adjusted, without any slack in the 
belts. 

Following are a few details that relate specifi- 
cally to the 30. 35 and 48. Adjust right -hand 
belt first; insert the blade of a screwdriver in 
the chassis hole at the left -hand edge of the 
third condenser and twist the l,lade, slowly. 
This will force the third condenser toward the 
right and increase the tension on the belt. When 
it seems to be at about the right tension, as 
judged by pressing the belt, tighten the three 
screws with a second screwdriver. 

Special notes in connection with the 33 and 
49 are as follows: the dial- condenser and third 
condenser belt should be adjusted first. Follow- 
ing this is the adjustment of the belt passing 
over the pulleys of the dial -condenser and 
fourth condenser. (Tension is tested by press- 
ing down the belt between the third and fourth 
pulleys.) The left -hand belt is the last to 
adjust. 

As it is necessary, in making certain replace- 
ments, to know the general classification of the 
R.F. inductance group of each model as regards 
its serial number, these data are included here- 
with. The identifying washer is found under 
the nut on the second R.F. transformer mount- 
ing; the colors of the washers are as follows: 
Model 30, 635,001 to 644,351, black; above 
644,351, red. Model 35, below 900,000, no 
washer; 900,001 to 955.700, yellow or amber; 
above 955.701, gray. Model 33, Unit No. 9220: 
antenna coil has five leads (one red), LI has one 

green lead. 1.2 has one yellow lead, and L3 has 
one blue lead. 

To reduce inter -stage coupling to a minimum. 
the three R.F. inductances LI, 1.2 and L3 in 
the 30, 35 and 48 are so arranged that the 
axis of each is at right angles to that of the 
others. (The R.F. choke Chi is only about jé- 
in. long and has a negligible field); however, 
the 33 and 49 incorporate four tuned circuits 
and, to reduce interstage coupling, the coil de- 
sign was entirely changed to "binocular" or 
"astatic" (non -inductive) windings. If, after 
carefully balancing the variable condensers, it 
is found that the variable condensers cannot be 
kept in tuning alignment throughout the tuning 
range, it is probable that one or more of the 
R.F. inductances is out of balance; it is then 
advisable to replace the entire set with a new 
unit. 

The A.F. output of any of these sets may be 
fed to a \Veston "Model 424" thermocouple 
galvanometer, through an additional, or third, 
stage of A.F. amplification, to determine the 
alignment of variable condensers when the A.F. 
modulated output of an R.F. oscillator is picked 
up by the set. The oscillator should be coupled 
to the set to a degree which results in an ap- 
proximate reading of 50 on the galvanometer, at 
about 50 on the tuning dial (as each stage is 
brought into resonance the meter reading will 
rise, and the oscillator coupling should be re- 
duced to compensate for this.) First, resonate 
all the circuits for maximum deflection at about 
40 on the dial; repeat performance at 80; then 
drop to 20 on the dial. After the condenser; 
have been locked in position, the meter readings 
at 20 and 80 should not drop more than 30':i+ 
below the reading at 40; a lower reading shows 
either a defective condenser gang or defective 
14.F. inductance bank. Inspection of both should 
then enable a decision to be made. 

These sets are wired for a power tube in the 
last A.F. socket except for early types of the 
30. To change the wiring of these, determine 
by continuity test the grid return lead of T2 
which connects to the blue lead in the cable. 
Break this grid return lead, and attach a length 
of wire sufficient to reach the "C" battery. 
Then, connect the positive lead of the speaker 
(black and red, for Atwater Kent models) to 
the highest "B +" instead of the connction post 
on the set. 

The A.F. transformers have the following 
color code for the leads: green to plate; yellow 
to "P." plus; black to grid; blue to "A -" or 
' -C -", T1 has a ratio of 4:1; T2, 

Approximate values for the parts used in 
these radio sets are as follows: C4, 0.5 -mf.; C5, 
0.00025 -mf.; C6, .006 -mf.; Rl, R2, R3, R, 800 
ohms; 144, 20 ohms; R5, 4 ohms; R6, 30 ohms, 
center- tapped; Rx, 20 ohms. 

In the earlier diagrams "A+" is connected 
to "B -" in later models, "A-" to "B -." 
This is purely external, however. 

va 

Baowtl 

POWER 

5+ 

40.1 E 

0.0.17311 

C POIIEt 
B AC0. os B C4 
WHITE 

B1t7Y. 

558 

Left panel: R.F. input circuit of "Models 33 and 49 "; right panel, their A.F. filament circuit. They are 
otherwise as shown in the large diagram. 
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1.0-nono) CROSLEY AC-7 AND AC-7C 
This receiver employs one (first) stage of 

tuned "push -pull" R.F., a second stage of R.F. 
amplification (in which circuit oscillation is pre- 
vented by a "tosser" resistor R12 of 750 ohms 
and the reversed tickler winding T of L2), a 
regenerative detector, and the usual two stages 
of transformer -coupled A.F. amplification. 

The tubes used are as follows: VI, V2, V3, 
V4 and V5, X -'99s; VG, '12; \'7, Bll-type 
gaseous rectifier. (The specified tubes must be 
used.) The filaments of the amplifier and de- 
tector tubes are connected in parallel, and the 
filament current is obtained from the rectifier 
V7 and high -voltage winding SI of the power 
transformer PT. The manner of obtaining grid 
bias for these tubes is indicated in the detail 
circuit. 

The constants of the components are as fol- 
lows: RI, 700 ohms (variable); R2, 49 ohms; 
R3, 1,500 ohms; R4, 63 ohms; R5, 750 ohms; 
R6, 76 ohms; R7, 500 ohms; R8, 88 ohms; R9, 
375 ohms; RIO, 1000 ohms; R11, 500 ohms (cen- 
ter- tapped); R12, 750 ohms; R13, 8,750 ohms; 
R14, 90,000 ohms; RIS, 2,400 ohms; R16, 500 
ohms (variable). C6 -R17 constitute the usual 
grid -condenser -and leak combination; CI and 
C2, .00042 -mf. (variable); C3, .00046 -mf. (va- 
riable); C4, .06- to 1.0 mf.; C5, C8 and C9, 
LO mf.; C7, .003 -mf.; CIO and C12, 15 mf.; 
CI1, 5 mf.; C13 and C14, 0.2 -mf. A.F. choke 
Chl is rated at 50 henrys; Ch2, 15 h.; Ch3, 
100 h. TI and T2 have a ratio of four -to -one. 

Condensers CIO, C11 and C12 are contained 
in a single case ana constitute the Mershon elec- 
trolytic condenser in one corner of the "ABC 
Supply Unit." 

An insulating film on the plate of the Mer- 
shon condenser is built up at the factory; but 
this gradually breaks down if the receiver is 
not in use for some time. To build up a film 
on the plates the receiver is put into operation 
with all tubes in their respective sockets. At 
the start of the re- conditioning process, resistor 
R16 should be turned to extreme left, and re- 
sistor RI set mid -way. Operate the set for 
ten minutes to half an hour, noting the current 
reading on the milliammeter \1. \; the value for 
correct operation of the set is between 55 and 
60 milliamps. As the current increases, R16 
should be adjusted to maintain this reading. A 
greater length of time than fifteen minutes is 
seldom required before the set begins to play 
well. If C10- C11 -C12 is defective, the Mershon 
unit should be replaced. 

As the filament supply of V6 is alternating, 
there is no polarity for the (white) supply leads. 

Meter MA is polarized and each of its con- 
nection posts must be connected to the lead 
wire, from the set, directly below it. 

The tertiary (third) winding T of L2 is a 
fixed negative feed -back coil used to prevent 
oscillation in the circuit of V3, while the wind- 

CPESCENOON (L3-T) 
ACUMINATU$ -- 

(CIA)., R1 (C2.4) C1,C2.03 ] 

Approximate position of certain R.F. and 
A.F. units in the Croslcy "AC -7" and ".1C- 
7C" receivers. L3T is a tickler coil ar. 
ranged for variable coupling to the primary 
and secondary inductances of L3. In this 
set, the filament supply for the battery -type 
tubes is obtained from the high -voltage out. 

put of the power pack. 

ing T of L3 is a variable positive feed -back or 
regeneration coil; the latter is called the "Cres- 
cendos" control. Cl and C2 are shunted by the 
balancing condensers Cl :\ and C2A, which are 
controlled from the panel and termed the "Acu- 
minators"; ('3A, in shunt to C3, is adjusted 
from the bottom of the chassis. 

R2, R4, R6, RS and RIO are biasing resistors. 
If the A.C. line voltage is low, the fuse 

should be changed over from the pair of clips 
at the right (in which position it is shipped) 
to the left pair (as seen from the control -knob 

Ado...9no>' 

First, however, determine whether the leads 
to the electrolytic condenser are making good 
contact. 

Special care must be taken to insure that the 
proper tubes are in the sockets designated for 
them. 

Chl and Ch2 are mounted above the electro- 
lytic condenser in the power unit. With the 
electrolytic condenser at the left and V7 at the 
right, Chl is at the rear and Ch2 is mounted in 
front of it. The buffer condensers are mounted 
below V7. 

Since the arrangement of the circuit of this 
receiver is unusual, it is necessary to give care 
and attention to details when servicing. :\ 
wrong value for a replacement unit will change 
the voltages across the various resistors. The 
line-voltage should be determined if Ma seems 
to read too high. 

A '71 tube should not be substituted at V6, 
or the rectifier will be overloaded. Ilowever, 
this or a larger tube may be used if it is in- 
cluded in a separate power unit; an adapter, 
or a change in circuit wiring, is then required 
in order to transfer the output of \'5 to the 
external power tube. 

The power unit, contained in a metal case, is 
designed to supply "A" current only for type 
'99 tubes- except at \'6, which is marked "UX- 
112" -and only in the manner shown in the 
diagram. For this reason it must not be con- 
nected to a set in which the tubes are wired 
differently; or where the filament requirements 
are different. 

If the "A" current drops to 20 to 35 mil - 
liamps, despite all adjustments, and consider- 

A- 
o 
Grid -bias voltages for one type of Crosley receiver are derived from resistors in the "A" 
circuit, as this illustration shows. The milliammeter .lia is provided to indicate when, throngs 

adjustment of RI, the correct Current is being supplied to the filaments of the tubes. 

Rt 

end of the power unit.) 
Condenser C4 completes the R.F. circuit, while 

at the same time it insulates the D.C. circuits 
of \'1 and V2. If Cl, CIA, or C4 short-circuit, 
the filament of VI will not light. 

Ilum its the ".\C -7" receiver may be due 
to an open in one side of hum -balancer RIl, 
or to an open in one or both buffer condensers 
(C13 -C14). 

able hum is noticed, try another tube in place 
of \'7. 

Ch3 together with CS, is designed to elimi- 
nate interference due to line pick -up of out- 
side disturbances. 

The shunts across the filaments of VI, 173, 
V4 and \'S help to by -pass the "B" current, 
which must go through the filament circuit in 
completing the "B" current supply circuit. 

Schematic circuit of the Crosley "Models AC -7" and "AC -7C" radio receivers. A novel arrangement may be noted in the push -pull 
R.F. input; Ll (although in two sections mechanically) is equivalent to a renter- tapped inductance. In fact, if it were desired to obtain 
grid bias from a separate battery, it would not be necessary to use other than a center- tapped coil. The circuit of V3 is neutralized, while 

detector 174 is arranged to be regenerative. 
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Stewart -Warner 
HE writer cannot let go unchallenged I your invitation to the radio industry to 

produce a radio manufacturer who has been 
giving conscientious service to the purchas- 
ers of his radio receivers. We have always 
prided ourselves on just that point, and we 
must therefore take exception to your state- 
ments. A careful analysis of your editorial 
("Frenzied Radio," in the February issue 
of RADIO-CHAFF) discloses quite a few claims 
that do not coincide with our own views on 
how we have been doing business since our 
first set was sold. 

Early in our radio manufacturing history, 
it became necessary to lay down a definite 
policy for stocking radio repair parts. We 
felt then, as we do now, that any individual 
who invests a considerable sum in a radio 
receiver is justly entitled to expect service 
on it for its natural life. A careful survey 
of the life of the average set was, therefore, 
made with the result that we laid down the 
ruling that we would continue to stock all 
parts in any way necessary toward the com- 
plete repair of any Stewart -Warner radio 
receiver for a period of three years after 
the introduction of the subsequent model. 
Furthermore, we would continue to stock 
indefinitely all parts for which there was 
any demand as evidenced by our sales rec- 
ords for the previous year. To live up to 
this policy, it has been necessary at times 
to go to extreme measures in securing repair 
parts. Manufacturing schedules have often 
suffered, night shifts have been instituted, 
our distributors' stocks have been searched, 

: 
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and often special machinery built. Quite 
often, as a result, we were compelled to sell 
parts considerably under our manufacturing 
costs. Our only reason for such action was 
to insure consumer service that had been 
promised. 

Realizing that the Service Man plays a 
very important part in keeping a customer 
satisfied, we have always given our fullest 
co- operation to anyone requesting service 
information. We even went to the trouble 
some time ago of preparing a special cor- 
respondence course in radio for the benefit 
of the Stewart -Warner dealer or his Service 
Man. Since requests were received for ex- 
tra copies of this course, our radio service 
department made up a quantity of reprints 
which were mailed to any Service Man re- 
questing this material, regardless of his 
affiliations, until the course became outdated 
and was discontinued. 

At the present writing, we keep on hand 
circuit diagrams of all sets we have ever 
made, and will furnish them to anyone with- 
out question. As a further help to Service 
Men, we have reprinted all these diagrams 
in our latest service manual, just off the 
press. 

Our own policy is to supply all service 
information and instruction books without 
charge; and we have kept all service data 
reasonably simple, so that this may be done 
without entailing an expense entirely out of 
proportion to the benefits derived. We can, 
nevertheless, see the viewpoint of the manu- 
facturer who gets out elaborate manuals 
that are in reality textbooks on radio, and 
then feels justified in charging a nominal 

price to insure that he will not he imposed 
upon by any individual who may happen to 
be sufficiently curious about his sets to write 
for a service manual. We use as a guide 
the letter -head on which the request is 
written or, if a plain piece of paper is used, 
we judge by the general tone of the letter 
whether the individual really needs a serv- 
ice manual or is only in need of our in- 
struction book. 

The apparently excessive selling price of 
radio repair parts for old models at first 
glance may often seem out of reason; yet a 

closer analysis will show this conclusion to 
be ungrounded. In our own case, parts are 
priced after they have been in manufacture 
for a sufficient length of time for us to 
know exact costs. Once that price is set, 
it is seldom changed. Obviously, every year 
manufacturing costs drop considerably; so 
that a transformer that must be sold at 
$6.00 one year can be made to sell for not 
more than $4.00 a year or two later. Never- 
theless, the older transformer must still sell 
for $6.00, even though it is not as good as 
the later model; since its manufacturing 
cost was the higher figure. Following this 
line of reasoning, which is the only correct 
one, the price of repair parts must neces- 
sarily bear a direct relationship to the origi- 
nal selling price of the radio -not to any 
subsequent close -out price. The dealer 
should, in all fairness, point this out when 
he sells any set below its normal value. A 
good second -hand Cadillac may be bought 
for $300, yet the repair parts cost as much 
as for a new machine. 

Your claim that only in the last year or 
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two have radio set manufacturers been sup- 
porting broadcasting, is not borne out by 
facts. We announced our own entrance into 
the radio industry by leasing a broadcast 
station (WBBM) for two years; and we 
still tie up indirectly with broadcasting 
though our distributors in ninny cities 
throughout the country. In addition, you 
will find the following outstanding manufac- 
turers who have been actively sponsoring 
broadcasting prior to 1929: Atwater Kent, 
All- American, Anirad, Crosley, De Forest, 
Federal, Grebe, Philco, R. C. A., Zenith. 
We have purposely refrained from listing 
any manufacturer who has been broadcast- 
ing, directly or indirectly, for less than one 
year. 

We believe that RADIO -Caner is sufficiently 
widely read to command attention, and any 
editorial it features deserves consideration. 
With this in mind, we are sure that you 
will agree with us when we ask you to de- 
vote space in the pages of your magazine for 
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giving trouble take it back to the dealer 
from whom purchased; and, if this dealer 
cannot repair it, he will return it to the 
wholesaler, but never to the factory. 

It has been our experience that a big 
majority of all Service Men who are work- 
ing on all makes of receivers never get 
enough training on any one to become pro- 
ficient. The exceptions to this can get in 
touch with the nearest Philco ,jobber and 
I am sure he will give theta all possible 
cooperation. 
PHILADELPHIA S'T'ORAGE BATTERY 

COIL l'ANY, 
ROBERT F. Ilttas, 
Service Engineer. 

R. C. A.- Victor 
VVE feel that the successful dealer must 

be organized to serve his customer anti 
keep hint enthusiastic about his purchase. 
The customer is certainly entitled to receive 
merchandise that operates satisfactorily, and 

upon independent service organizations to 
accept a responsibility that is our own. 

lt. C. A.- WIC'l'Olt COMPANY, INC. 
W. A. GRAHAM, 

General Service Manager. 

Crosley 
OUR service information is published in 

it little paper that is sent twice a month 
only to authorized dealers, distributors and 
distributor's salesmen. About twice a year 
this service information is compiled and put 
out in pamphlet form, called the Croete,,i 
Service .I /naval, and this pamphlet is sent 
to all Service Men requesting service infor- 
mation. Although it costs money to pre- 
pare this, :v, do not charge for it, nor do 
we think a charge should be made. 

However, we must have some kind of rul- 
ing covering the distribution of service 
ut :nualst therefore any nun claiming to be 
a Service Man must write in on his business 

"FRENRENZIED RADIO," the leading editorial ZIED 
Mr. Hugo Gernsback in the February 

issue of RADIO- CRAFT, aroused more heartfelt 
comments than any other expression of the Editor's 
views which he can recall from more than twenty 
years' publishing experience. This office was 
literally swamped by thousands of fervent com- 
munications from Service Men and other readers 
in all branches of the radio trade, as well as from 
consumers who voiced their interests in the matter. 

In that editorial, we promised to publish any com- 
ment which radio set manufacturers desire to 
make, with regard to their policies on servicing in 
relation to their dealers, other Service Men and 

the public. The letters presented here give the 
widely- differing viewpoints of the leading manu- 
facturers; which we print here in their essentials, 
leaving to our readers all deductions from them, 
and comments thereon. 

We only ask whether, since the radio industry 
is still at odds as regards its relations to the Service 
Man, the radio set manufacturers would not do 
well to agree among themselves on a policy to 
which all of them can subscribe? Such action 
would certainly tend to clear away a tremendous 
amount of the dissatisfaction which exists at pres- 
ent among radio dealers and Service Men. 

he refutations submitted by responsible ra- 
dio manufacturers who are sincere in their 
belief that they are handling their service 
rtoblems in an eminently fair manner. 
STEWART- WARNER CORPORATION, 

J. N. GotrEN, 
Radio Service Department. 

Philco 
VERY time a new model Philco radio 

E is put on the market, a complete service 
manual covering that model is sent free of 
charge to all authorized Philco dealers. We 
also supply copies of these manuals to radio 
editors of newspapers and reliable maga- 
zines on request. 

All service problems and the distribution 
of repair parts for Philco receivers are 
handled by the jobber. It is, of course, im- 
possible for the factory to fill any orders 
for parts when they are sent in by unknown 
people. Quite often when parts are sent 
out in this way, they are used incorrectly, 
due to lack of knowledge, and the owner 
will then blame the trouble on us. How- 
ever, if any Service Man is established in 

this business, and can show that he is well 
trained in this kind of work, I am confident 
that he can go to the nearest Philco whole- 
saler and buy the parts needed by him. 
We leave this entirely up to the wholesaler, 
because he has a much better knowledge of 

service conditions and can investigate the 
Service Man's ability a lot better than we 
can here in Philadelphia. We would prefer 
to have a user of a Philco receiver that is 

it is the responsibility of the dealer to make 
certain that this is the case. All successful 
enterprises are built on this principle. If 
the merchandise does not operate satisfac- 
torily, the dealer must be in a position to 
make repairs either through his own organi- 
zation or the organization of the manufac- 
turer. Certainly the success of any manu- 
facturer's products must depend upon the 
degree of satisfaction they give their 
owners. 

The fact that no radio manufacturer yet 
enjoys a popular reputation for excellence 
of service through his dealers must be clue 
to the relative youth of the radio dealer 
system, and that it takes considerable time 
to build up a dealer organization that is 
reasonably perfect in this respect. I have 
no doubt, however, that this desirable con- 
dition will be eventually attained, particu- 
larly as we recognize this as our ideal and 
are striving to accomplish it. 

This is one of our reasons for not desiring 
to support the independent service organiza- 
tion, but to concentrate our efforts in an 
attempt to perfect service through our 
dealer organization. I agree that the dealer 
service organization is far from perfect at 
the present time; but I do not feel that the 
condition will be permanently improved by 
sacrificing principle to expediency. We want 
our customers to feel that we are 100% 
behind our product, and it is our humble 
opinion that this can best be accomplished 
by having control over the organization that 
serves the customer, rather than depending 

letterhead. We require that they have some 
sort of letterhead showing that they are 
engaged in the repair business; or in some 
business such as garage, automobile acces- 
sories, hardware, music store, electrical or 
music house. 

When a Service Man writes in on a postal 
card or an ordinary piece of paper, request- 
ing a service manual, we immediately write 
hint, telling him that his request must come 
on a business letterhead, otherwise we can- 
not send hint the information requested. If 
we are included in some complaints, our 
refusal is due simply to the fact that the 
party writing in (lid not show evidence that 
he was in the service business. 

There have been some cases where we re- 
ceived requests at a time when we were out 
of service manuals; but these people received 
letters, telling them to write again within 
two or three weeks, at which time we ex- 
pected to have a new supply. 

We have also had requests from Service 
Men for information on certain obsolete sets. 
and (as the models had been tut of pro- 
duction four or five years or more) no serv- 
ice information was available, and we there- 
fore informed theta to that effect. 

THE CROSLEY RADIO 
CORPORATION 

D. J. BUTLER. 

Stromberg- Carlson 
OCR business is built largely on a foun- 

dation of loyal dealers. In fairness to 
(Continued on page 597) 
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Operating Notes for Service Men 
There are a good many useful ideas in the service manuals with 
which many Service Men are provided; other kinks are picked 
up only in the school of experience. Here are sonic of a scholar's 

reminiscences. 

SOME receivers, such as the "Radio la 
64" and the Brunswick models using 
the same circuit, incorporate a re- 
versed-scale milliammeter for visual 

adjustment of the tuning selector. The 
needle of this meter will often waver and 
fluctuate, because of R.F. current; the con- 
dition may be corrected by shunting it with 
a condenser of .0001-mf. capacity, as indi- 
cated in Fig. 1. A larger capacity seems 
to be less satisfactory. 

It is sometitnes necessary to balance and 
neutralize the superheterodyne; a procedure 
which, as remarked in the preceding article, 
has often been looked upon with appre- 
hension. Undoubtedly, audio oscillators and 
180-kc. oscillators are great helps in such 
a procedure; however, the job may be done 
without other apparatus than an insulated 
rod with a screwdriver tip, and a d 
UX-227 (a tube of the proper internal ca- 
pacity must be selected). It will be neces- 
sary, first, to remove the chassis and its 
shelf from the console. The meter should 
be removed with its bracket, for easy re- 
placement. Care must he taken not to dis- 
turb any connections to the power pack. 

In Brunswick models, which employ a 
phonograph pickup, it will be necessary to 
remove the five-wire calde which is attached 
to the connectors on the chassis. After 
this, short the three middle connectors on 
the chassis. Then unsolder the wires to the 
condenser gang and free the gang from the 
chassis by removing the three screws that 
hold it. Place the gang several inches from 
the chassis, lengthen the leads from the 

By BERTRAM M. FREED 
chassis to the gang, and resolder. Switch 
set to "on" position and tune in a station 
at about 30 on the scale. 

Referring to Fig. 2, adjust (with the 

OSCILLATOR 
TRIMMERS 

R F. COMPENSATING 
CONDENSER h-i 

VOL.CON 

Z1 

P MI OSC. VLF. PILE 1SIDET. R.F. 

0'0/40 Ofr, 0 O 
'21 ' *I7 i *127 'IT , i .27 .77 

Turimecout D. rd:oL.utuituAlusa / RIF PIE 1111F 

o 
y ...('_., be!..., .fi_f.. 

.. 
.i! 

TuNiNO COND , , 

Fig. 2 
Chassis layout of the "Radian 64" and com- 

binations of this popular superheterodyne. 

insulated screwdriver) the third I.F. tun- 
ing condenser for maximum signal; repeat 
the procedure with the second and the first 
I.F. condensers. Now, place the dummy 
227 in the first I.F. socket, and adjust the 
neutralizing condenser of that stage for 
minimum or no reception. Neutralize the 
second I.F. stage in like manner. 

We still have the two oscillator trimmers 
and the R.F. compensating condenser to 
take care of; but that must be done with 
the condenser gang back in position, and 
the chassis back in the console. Tighten 
the adjusting screws on the trimmers and 
the R.F. compensator, and then loosen one 
full Wen. 

When Radiola "44" and "46" sets oscil- 
late, it is a sign that either the shield cans 

are not making proper contact, or the tun- 
ing condensers must be adjusted. 

Give the Speaker Air 
Some console cabinets, into which cus- 

tomers have had modern sets built, are not 
well adapted to the powerful dynamic re- 
producers used with them. This is because 
the back of the console is entirely closed; 
and, no matter how good a baffle is used 
III front, the speaker will rattle and vibrate. 
This may be remedied by cutting a circular 
hole, about the diameter of the cone, in the 
back of the console, directly behind the dy- 
namic. 

Causes of Bad Contact 
Complaints of anise, made to Service Men, 

may often be traced to the strip which 
brings the aerial lead-in through the window 
to the set. The Fahnestock clips on these 
strips lose their tension by exposure to cor- 
rosion; this causes the outside lead-in to 
become loose in its clip. It is desirable, 
when making an installation, to tape this 
contact thoroughly. 

In the Zenith "50" series, it is sometimes 
very difficult to locate the breaks in an open 
R.F. coil. The wire on these coils is wound 
very tightly, and a break usually comes at 
the lug to which the end is soldered. 

Abnormal hum in this model, when not 
caused by any electrical or mechanical de- 
fect, will be found to arise in the screen- 
grid tube in the detector circuit, which will 
test O.K. 

Variable condensers in the Colonial "32- 
(Continued on page 596) 

IF SENSITIVITY 

7 
CONTROL 

21 INPUT 

V1 

r- 7 IODE 25 1. F. 2Q DEI. 
' TI RE : ,ri pi D 3000 1 OSC. s '27 'fl ' , 

Ili iii I 1 I Virg 
3: 

1111111-11111==-WwV.C2: 111bROMINIJIN03111h1MMIIIIINIM7Z)).NO ficgmnimgmems2=12M MaNIMMMEIMIIMMWIIIIMBOMMEIMMIMIIIII 

.D. WriMI ME alliDIIIIII )7M111 NO 
INMOD111/1 ')/11D WW1! DMIM 

['ROUND 
TO TRANI 

SV. 2.SY 

PILOT 
LAMP 

.0001 

o 
TUNING 
INOICAT 

1 MF. 

%UWE CONTROL 
TUBE 27 

1.11111MIZE immiimi 310 NS 

IULLMIWAtAk= 

10 2 13 11 

EXTERNAL GROUND 

TO VOICE 
COIL 

Fig. I 
Receiver circuit and terminal connections of the "Radiola 64." If radio-fregurncy current causes trouble in the tuning indicator, the very small 

capacity shown is an effective by-pass, Mr. Freed has found. 
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More About "Man -Made Static" 
A Trouble -Shooter tells of some sources of interference which he 

has found in his regular work of checking radio noises 
By J. E. DEINES, W9CU 

MLTCH has been said about elec- 
trical apparatus that interferes 
with radio reception, about meth- 
ods of location, the kind of set to 

use in this work, and all that -but still 
there is that puzzling case that makes you 
scratch your head and wonder what it is all 
about. Perhaps some of these ideas will 
help you. 

We all agree that the noise travels back 
on the electric line, much in the manner of 
"wired radio "; and that the way to look for 
it is to keep the loop parallel and directly 
under the line, then reduce the volume and 
try -first in one direction and then the 
other -until the loudest spot is found. This 
is usually a pole. If it is secondary dis- 
tribution that you are working on, the 
trouble is probably in some one's home. 
There are two things that you can do in this 
case. Either walk under the "services" 
(lighting lead -ins to houses) one at a time, 
and pick the loudest; or ask everyone con- 
nected to that pole what they are using and, 
if it sounds suspicious, have them shut it 
off to prove your case. 

In this day and age of powerful and sen- 
sitive receivers, interference seems to he on 
the increase. A check of the electric light 
companies' records shows that about 65% 
of the trouble located is in consumer's ap- 

Fig. 1 

The high -voltage lines, 
which in some systems are 
used for "wired wireless" 
distributors, also carry 
unwanted R.F. noises 
from one house line to 
another, sometimes a long 
ways off -as from No. i 

to No. 3 here. 

1IE writer of this article embodies 
in it a good many hints that will 

he found of value by the Service Man 
who has to deal with those mysterious 
noises that cause so many calls. 

set when a station is tuned in. It creates 
a background roar and spoils the tone qual- 
ity. The reason for this is that the electric 
set is more closely coupled to the line than 
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pliances; while the owners of these do not 
seem to realize the importance of applying 
filters, and usually tunke the statement that 
they use the appliances only for a few 
minutes. 

But consider a number of these appli- 
ances used at alternate intervals, and we 
have a chain of interference that will last 
for hours. 

Radio has a peculiar place in the electri- 
cal industry, due to its rapid growth in the 
last ten years. It has grown to a giant rank- 
ing next to the automobile, and we have only 
"scratched the surface." Too much time 
has been spent selling radio and not enough 
spent in making a place in which to use it. 

We are now facing the problem of work- 
ing over and filtering all our old equipment 
(which is, otherwise, operating normally) to 
make the world, speaking front a radio 
standpoint, a better place in which to live. 

Some noises which can he heard on the 
electric sets can not be heard on the trouble 
shooter's set, even under the house "service "; 
that is, interference which is not a major 
noise, that would spoil reception entirely, 
can be heard on a sensitive A.C.-operated 

the portable; and a careful inspection of 
the electric lines in the vicinity will soon 
get you on the right track. It can readily 
be seen from Fig. I that interference set 
up in one secondary line will in turn set 
up an interference in a parallel line; the 
intensity of the transfer depending on the 
length of exposure. The noise will be 
weaker, to be sure; but nevertheless it is 
there and can be found if looked for in the 
proper manner. 

Troubles in House Wiring 
We all know that any arc or spark causes 

radio interference, and we can 110 longer 
tolerate loose connections. An easy way 
to find troubles front this source in house 
wiring is to turn on the radio set at full 
volume, shake all fixtures and pound all the 
wall switches, listening for cracks and pops 
that you will no doubt hear. Many of the 
older houses throughout the country were 
once piped for gas lights and, in some cases, 
combination gas and electric fixtures are 
still in use. Others have the pipes capped 
off under the new light and fixtures. Here 
is a place for a lot of trouble. In an in- 

stallation of this kind it is very seldom 
that the fixture is free from grounds. (See 
Fig. 2.) 

When lightning strikes in the vicinity of 
the electric line, the induced current usually 
runs into the house and jumps off at the 
most likely spot -the gas -pipe ground -and 
the result is damaged insulation. If it is 
on the live sitie a fuse goes out; but, if it 
is on the ground side of the line, nothing 
happens until the fuse (X) goes out. 'l'hen 
the fun begins. 'l'he current flow is now 
from X to the transformer ground in the 
alley and, because contact is poor in the fix- 
ture, an arc is the result. Several cases of 
this kind were found where a loud buzz 
was set up with the set turned on only 
about sixty watts. The greater the load, 
the louder the buzz. 

It seems to be a habit with the elec- 
tricians, when they cannot find a ground in 
the wiring, to reverse the circuit; thus put- 
ting the grounded wire on the neutral or 
ground side of the electric line. This is all 
right where there are no neutral fuses but, 
if there happens to be one and it blows, then 
the noise starts. Therefore, if in doubt as 
to the origin of the noise look at the neutral 
fuse. 

In a fixture of the type shown in Fig. 2, 
where the wire is woven through the chain, 
a static charge is set up in this chain and, 
as long as everything is quiet, there is no 
trouble. But walk across the floor, or other- 
wise move or jar the chain, and a crackling 
or popping noise will be set up. The cure 
here is to tape the eyelet (Z) and thus in- 
sulate the chain from the canopy. 

Another spot in house wiring that will 
near watching is the entrance switch at the 
meter; here is a likely place for loose con- 
nections. (Fig. 3). All places marked X 
are likely places and, if the meter switch 
and fuse box happen to be located near a 
door. the vibration clue to constant opening 
and closing of the door will loosen all screws 
and fuses. These loose connections can be 
found by the method used above. 

Fuss 
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Fig. 2 

One side of an .l -C- line is grounded; if a 
fuse in this line blows, a ground in the wiring 

will cause all kinds of radio disturbance. 

I 

I 



564 

Fig. 4 
A bad ground furnishes a coupling for line 
noises, even though there is a fiber in the 
input of the set. The reason may be easily 

seen above. 

Even the lowly electric lamp comes in for 
its share of the blame. Investigation of one 
complaint showed that the noise was coining 
front a neighbor's home; but only a 100 - 
watt lamp was turned on that time. Turn- 
ing it off stopped the noise, and it was found 
that the lamp filament had parted and was 
holding an arc that did not go out until 
the lamp was turned off. 

Troubles in Receivers 
One day we received a complaint of a 

humming noise which carne in at one spot 
on the dial. During the course of the eve- 
ning it would move from place to place. 
Upon investigation it was found that a 
neighbor was using a superheterodyne he 
had built from a kit. By a mistake in wir- 
ing, the antenna was coupled to the oscil- 
lator, and it would radiate at double the 

'frequency the set was tuned to. 
The heater -type tube causes a number of 

complaints, for it sometimes emits noises 
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that imitate most any interference. All are 
caused by a static discharge from heater 
to cathode. Many sets are found with de- 
fective power packs. Small ares in the con- 
densers, due to loose connections or high - 
resistance short circuits, cause many of the 
unusual growls heard in the listener's sets. 
Also some voltage -divider resistance units 
have a broken wire caused either by corro- 
sion or by breakage clue to contraction or 
expansion. This will show up only when the 
set gets good and warm; and ninny other 
complaints of this type, that appear after 
the set has been for use for hours, will ac- 
count for the large number of cases found 
clear at the time of inspection. 

Strict attention should be paid to the 
ground wire and its connections. When it 
is connected to the antenna post trouble 
starts. With such a connection, the light 
line acts as an antenna and, since interfer- 
ence travels on the line, we can readily see 
what will happen. In districts where street 
cars are used or direct -current lines exist 
such connection makes the noise about 30% 
louder. 

It always pays to put up a good antenna. 
Loose connections in ground wires always 

cause trouble; because any number of elec- 
tric receivers use by -pass condensers on 
the line side of the power transformer. Since 
even a small condenser will pass alternating 
current, and since the electric company's 
lines have a grounded center or neutral 
wire, a small arc will result at the point of 
poor connection. (Fig. 4.) 

Another condition that will produce a 
loud hum is a lamp sitting on top of the 
set over the detector tube or cord stuffed 
inside the set too near the tube. 

Key click from telegraph offices some- 

Above, we may sec how many opportunities 
for a loose contact , re afforded in a meter in- 
stallation: Count the Xs. Below, a filter for 

telegraph interference. 

times causes severe interference in the form 
of a loud popping or thumping noise and, 
when other lines parallel the circuit, it will 
spread over a large area. This is not so 
hard to find, but the cure may be a little 
harder. Use a 1 / -nif. condenser with about 
200 ohms in series across the key. The re- 
sistance should be variable, and different 
sizes of condensers may be tried until the 
noise is stopped and the key does not arc 
too much at the contact. (Fig. 5.) 

One piece of electrical apparatus emits 
a noise that sounds like the ticking of a 
clock; it is licensed under the Abrams pat- 
ents and used for electrical treatments. The 
saine filter will apply to this. 

The trouble shooter's life is not all roses. 
He is usually a much cussed and discussed 
man and, if every owner of an interfering 
device would apply a filter, it would save 
him many a gray hair and many a cold 
ride. 

Neutralizing and Screen -Grid Problems 

O balance a neutrodyne receiver similar 
1 to the Philco "87," Brunswick "14" and 

"21," etc., an output meter should be con- 
nected across the speaker terminals, as 
shown in Fig. 2. The R.F. oscillator (such 
as that shown in Fig. I, which may be oper- 
ated conveniently from the light socket) is 
set in operation at about 1250 kilocycles, 
and a wire coupled to its oscillator coil is 
attached to the "antenna" post of the set. 
Then after adjusting the volume control for 
full meter reading, start with the last stage 
of It. F., and balance each of the neutraliz- 
ing condensers until the reading is at mini- 
mum. Turn the volume control till a reading 

By K. R. TANTLINGER 

of about half the scale of the meter is ob- 
tained at 1500 kc., with the receiver tuned 
to the oscillator signal. Then balance each 
of the aligning condensers until the high- 
est reading is obtained. Repeat the latter 
procedure at 600 kilocycles, and the receiver 
is now balanced. If any difficulty is en- 
countered in preventing oscillation after 
balancing, check all the filter and by -pass 
condensers for a partial leak; the defective 
one should he replaced. 

In checking a Radiola "44," if a rasping 
noise is heard between stations when turn- 
ing the dial, don't look for a shorted vari- 
able condenser, but clean the shield cans 
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Left, a convenient R.F. oscillator; center, an output meter which will be found very handy in balancing 

work, as more accurate than the ear. Right, an ohmmeter which will read high or low values. (The 
Brunswick manual should be credited with this.) 

at the contact edge. If the condition per- 
sists, balance the set as above. 

When checking a screen -grid receiver 
whose response is weak, place a good screen - 
grid tube in the detector socket, and the re- 
ception will usually improve remarkably. 
Also, watch for those shorted screen -grids; 
because they are often the cause of no re- 
ception. 

In case of a serious hum in a Zenith "50" 
or "60" series receiver, which cannot he 
eliminated by changing tubes (often the '24 
detector will cause hum), remove the chassis 
from the cabinet and reverse the two black 
leads. If lack of selectivity is encountered, 
the receiver should be tuned to about 1195 
kc. when the oscillator is set at 1200. After 
balancing the receiver with a hexagon No. 
51/, wrench, the selectivity should be better. 
If it is not, then tune the receiver to about 
1205 kc., leaving the oscillator at 1200, and 
rebalance. One of these procedures should 
obtain greater selectivity. The second and 
fourth aligning condensers (from the left) 
will he found critical to adjust. This chas- 
sis need not he taken from the cabinet for 
rebalancing. 

If a Philco speaker seems to he dead, pull 
the chassis out of the cabinet, and remove 
the bottom plate; then make sure that the 

(Continued on page 595) 
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Men Who Have Made Radio -J. C. Maxwell 
s/ F you seek his monument, look about 

you," is written on the tomb of the 
architect of St. Paul's. The whole of 
earthly space, vibrant with the count- 

less messages that are incessantly hurrying 
to and fro with the speed of light, has be- 
come a memorial to the scientist who first 
directed the attention of mankind to the un- 
known and unsuspected possibility of radio. 

If Columbus, before he set sail from Palos 
harbor for the New World, had drawn a 
map of America -islands, coasts, rivers and 
mountains -which his voyage proved true 
in every detail, such a feat would have re- 
sembled that of Clerk Maxwell. The latter 
conceived, and laboriously computed, the 
existence and the laws governing an infinite 
range of electromagnetic "waves" imper- 
ceptible to our senses, except for the narrow 
spectrum of light. He thus declared the 
certainty that there must be what we today 
call "radio waves." Eight years were to 
pass after Maxwell's death before the genius 
of Hertz actually demonstrated the truth 
of Maxwell's calculations, and the world 
found awaiting it a new activity. 

Today, fifty -seven years after their pro- 
mulgation, the laws of Maxwell are still the 
fundamental basis of the science of radio. 
It is not easy to describe his work in popu- 
lar language. "The object of these experi- 

THE EIGHTH OF A SERIES 

ments," said the modest Hertz, announcing 
their striking results, "was to test the fun- 
damental hypotheses of the Faraday -Max- 
well theory, and the result of the experiments 

l 

Attention: Radio 
RADIO -CRAFT is compiling an in- 

ternational list of names of qualified 
service men throughout the United 

States and Canada, as well as in foreign 
countries. 

This list, which RADIO -CRAFT is trying to 
make the most complete one in the world, 
will be a connecting link between the radio 
manufacturer and the radio service man. 

RADIO -CRAFT is continuously being soli- 
cited by radio manufacturers for the names 
of competent service men; and it is for 
this purpose only that this list is being 
compiled. There is no charge for this 
service to either radio service men or radio 
manufacturers. 

We are hereby asking every reader of 
RADIO -CRAFT who is a professional service 
man to fill out the blank printed on 
this page or (if he prefers not to cut the 
page of this magazine) to put the same 
information on his letterhead or that of 
his firm, and send it in CO RADIO -CRAFT. 

The data thus obtained will be arranged 
in systematic form and will constitute an 
official list of radio service men, through- 
out the United States and foreign coun- 
tries, available to radio manufacturers. 
This list makes possible increased coopera- 
tion for the benefit of the industry and 
all concerned in the betterment of the 
radio trade. 

is to confirm them. I know no shorter or 
more definite answer to the question, 'What 
is Maxwell's theory?' than the following: 
'Maxwell's theory is Maxwell's system of 
equations.'" 

James Clerk Maxwell was born in Edin- 
burgh, Scotland, November 13, 1831. 
Though his eccentricities of expression as a 
boy were to win the nickname of "Dafty" 
from his schoolmates, he was yet a lad when 
his mathematical abilities attracted the at- 
tention of his elders. At fifteen, he devised 
a method of drawing certain curves which 
was deemed worthy of publication by the 
Royal Society of Edinburgh. At sixteen, he 
was iutnuluced to Nicol (the inventor of the 
Nicol prism) and led to make a study of 
light, and particularly its polarization, 
which was to shape his future scientific 
course. In 1850 he entered the University 
of Cambridge, noted for the long line of 
great mathematicians it has produced. Here 
he graduated; and here his post -graduate 
work was to be most important. In 1855 
appeared his paper on "Faraday's Lines of 
Force," containing an analysis of the ac- 
tions which take place in electrical and mag- 
netic fields. 

Maxwell became professor of natural 
philosophy -or, as we now say, physics -at 

(Continued Oat page 594) 

Service Men 
NATIONAL LIST OF SERVICE MEN, 

c/o RADIO- CRAFT, 98 Park Place, New York, N. Y. 
Please enter the undersigned in the files of your National List 

of Radio Service Men. My qualifications are as set forth below: 
Name (please print) 
Address (City) (State) 
Firm Name and Address 

(If in business for self, please so state) 

Age Years' Experience in Radio Construction? 
Years in Professional Servicing? 
Have You Agency for Commercial Sets? (What Makes ?) 

What Tubes Do You Recommend? 
Custom Builder (What Specialties ?) 
Study Courses Taken in Radio Work from Following Institutions 

Specialized in Servicing Following Makes 

What Testing Equipment Do You Own? 
What Other Trades or Professions? 
Educational and Other Qualifications? 
Comments 

(MAY) (Signed) 
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Fig G Fig. H Fig. D 

At the left, the author pointing to the magnet core of the Thomaston stretched disc reproducer; this is a dynamic speaker with the voice coil attached 

to the diaphragm. In the center, the new Celntex battle. designed for auditorium sound projection, and exemplifying horn and cove principles. Right, 
the Myers- Delattre electrostatic speaker, removed from its battle. 

New Developments in Reproducers 
Some of the new devices which are bringing about sound amplifi- 
cation of a fidelity hitherto unapproached, and with volume 

suitable for present -day entertainment demands 

By LAURENCE M. COCKADAY 
THE art of making loud- speaking de- 

vices is really one of the oldest scien- 
tific endeavors of elan and goes back 
at least thousands of years into dim 

history. The ancient Sumerian priests used 
the principles of the speaking tube and of 

Fig. C 
The new French electrostatic speaker has o 
polarized central diaphragm, enclosed in a 

mesh cloth. 

enlarged mouthpieces, comparable to our 
modern loud -speaker horns, to make "talk- 
ing" idols with which to sway and control 
the hordes of semi -civilized peoples to their 
will and bidding. It is interesting to note 
that the same general kind of speaking tube 
or loud speaker, using air waves, is now a 

part of almost every home and that people 
are still being guided and informed in much 
the salue manner by the radio broadcasting 
"priests." 

Nearly all the more pr' 'five tribes still 
in existence today have made use of some 
form of loud- speaking apparatus; sometimes 
hollowed out of logs; sometimes molded out 
of clay, but at aiw rate serving to throw the 
voice with greater intensity to a distance. 

It is only in the last seventy -five years, 
however, that any serious attempts have been 
made to do this electrically, or at least to 
accomplish anything like a satisfactory re- 
sult. 

At the present time all loud speakers arc 
terribly inefficient in actual conversion fac- 
tors; although the last two years have seen 
great strides in making electro- acoustical 
devices which could accomplish the conver- 
sion from electrical energy to acoustical 
energy without undue discrimination be- 
tween the frequencies within the range of 
audibility. These modern devices produce 
radio rendition that sounds far more natural 
than that from any of the previous instru- 
ments; although the power necessary to op- 
erate them is still many times greater than 

would be required if anything like good effi- 
ciency were attained. This is the reason why 
power audio -frequency amplifiers are still 
necessary for loud speakers of most types. 
Some of the newer loud speakers, however, 
work on a fluctuating voltage of rather high 
potential; and these offer opportunities of 
considerable value in the future search for 
efficiency. 

Early Atrocities 
The earliest types of speakers were of 

the magnetic, horn type and, although the 
horns used were too shall for reproducing 
the lower notes, they were used almost ex- 
clusively during the first five years of broad- 
casting. 

During the latter part of that period, the 
design of audio -frequency amplifiers was 
developed until further improvement in theta 
would have been useless without a cor- 
responding betterment in the loud speaker. 

OUTPUT TJtA =S. ELECTROSTATIC SPEAKER 

LAST STAGE Or 
AUD O AMPLIFIER POLARIZER mOvAC. J 

60CrG 

Fig. 2A 
The electrostatic speaker derives 
live charge from the floating 

rectifier. 

a high nega- 
plate of the 
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The radio and acoustic engineers then began 
searching around for a more suitable type 
of reproducer and, finally, the large-cone 
type made its appearance. Its use did in- 
crease the low- frequency response to quite a 
noticeable extent; but was soon followed by 
a better understanding of the functioning 
of the horn, and the development of the ex- 
ponential type of horn reproducer. The last 
is still used, almost exclusively, in public - 
address work and in the talking -moving 
picture field. The necessary length and size 
of these horns, for wide -frequency response, 
is so great, however, that they are not used 
very much for radio installations in the 
home. 

New and Improved Types 

Next in line cause the applications of the 
dynamic -motor principle, which allowed 
longer swings for the moving surface and 
made possible the modern types of dynamic- 
cone loud speakers. These utilize small, 
light -weight cones, which are capable of 
swinging back and forth a much greater dis- 
tance, and thus not only give the added 
power necessary for the lower notes hut re- 
spond more to the higher frequencies in the 
harmonic ranges of sound. These cones were 
a great improvement over the earlier types 
and capable of delivering much greater 
volume than the others, because their move- 
ments are free, and not limited by the swing 
of the armature up to the pole pieces. 

In the dynamic -type reproducer, no arma- 
ture is used; but a moving coil, through 
which the signal currents circulate, is em- 
ployed to give the mechanical energy. 

Another development that has recently 
been gaining notice is the electrostatic- or 
condenser -type reproducer, whose principle 
has long been understood but only recently 
put into practical use; this is the force of 
static attraction and repulsion occurring, 
successively, between two plates upon which 
the alternating- current sound signal is im- 
pressed. No motor is used; but the output 
of the set is delivered directly to the dia- 
phragm of the speaker, without passing 
through coils placed in magnetic fields, at all. 

RADIO -CRAFT 

MR. COCKADAY, well known to 
all our readers as a radio au- 

thority and publicist, will contribute 
to each issue of RADIO -CRAFT an article 
reviewing the latest developments in 
applied radio, during the coming year. 
We know that they will be among the 
most valued features of this maga- 
zine.- Editor. 
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Fig. 2B 
The electrostatic speaker illustrated below, as 
it is used with a push -pull audio output. The 
high negative voltage is impressed on the dia- 
phragm, which is screened on both sides by 

plates at ground potential. 
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Important Service Items 
It is advisable, for anyone interested in 

the problem of radio in the field of servicing 
work, to follow closely the newer develop- 
ments which were and are being made in 
this most difficult branch of radio research 
and endeavor. There are, probably, more 
possibilities for improvement in the repro- 
ducing apparatus than in any other phase 
of radio -receiver design. At any rate, the 
reproducing end of radio is lagging far be- 
hind other developments in the receiver, 
such as circuit work and the adaptation of 
the new vacuum tubes, tuning systems and 
power- supply problems. 

'l'he newer developments in speaker de- 
sign are now beginning to come thick and 
fast, both in this country and abroad, and 
what is being done in this field should be 
of striking importance to the Service Man 
if for no more than what it promises for 
the simplification and improved quality of 
the future radio installation, for home use. 

In all our loud speakers up to the present 
we have yet to realize the requirements for 
a perfectly- driven diaphragm as outlined by 
Professor W. C. Sabine of Harvard Univer- 
sity, a noted authority. This definition gives 
:he moving element "the characteristics of 
infinite rigidity without mass, freely sus- 
pended in air without mechanical friction, 
tension or stress. Such a diaphragm would 
have perfect damping; no natural period; no 
flexural, reflected or standing waves; in 
other words, no distortion. It would act 
with a pure plunger, or piston, action." Of 
course this would be the perfect solution; 
but it is believed to be almost impossible of 
realization unless the air could be set in 
motion, directly, by some ionizing or elec- 
trostatic process so far unknown. IIowever, 
progress is being made, and let us see how 
the various coming developments are being 
worked out. 

Some of the world's experimenters, along 
electro- acoustical lines, are working on the 
idea of the flat -piston reproducer with suit- 
able baffle -board arrangement to give the 
wi(VCS the proper grip on the air. Some 
others are working on the principle of the 
taut diaphragm, stretched to a natural 

Fig. A 
The baffle shown is necessary with the electrostatic speaker, in order to preserve 

low -note reproduction; it may be a part of the radio console. 

Fig. B 
The size of the electrostatic speaker is indicated by the amplifier unit beside 
it. This device, Taith suitable connections, becomes a very sensitive con- 
denser microphone which responds with great fidelity to all frequencies 

which are impressed upon it. 
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period of vibration well above the highest 
audible frequency. Some are utilizing the 
principles of "poly- resonance,' based upon 
the discoveries of Helmholtz. Others have 
been combining already -known principles to 
get a newer and better effect. 

New French Condenser Speaker 
From France comes the development of 

a new type of electrostatic deciee, w it laruut 

motor, incorporating "differential- olura- 
tion. This new speaker uses n t ightl 
stretched diaphragm suspended between two 
outer discs. The dielectric used is clastic 
and actually changes shape or thickness 
when the signal from the amplifier is work- 
ing into it. 

The device was developed in the labora- 
tories of the General Electrostatic Corp. of 
Paris and is the invention of 11)1. A. J. 
Myers and Paul Delattre. As will be noticed 
from the diagram (Fig. 1) the sound waves 
are given off through a series of large holes 
in the outer discs. In the photographs re- 
produced here (Figs. A, 13, C and D) the 
device shows up as a narrow circular frame, 
while the moving part or diaphragm is en- 
closed in a meshed cloth; it is used with a 

suitable baffle, which may be a part of the 
cabinet design of the radio receiver with 
which it is used. 

This new speaker is used with a polarizing 
power unit which supplies the lulu) volts 
fixed potential necessary for operation. 'l'he 
unit goes well up into the high -frequency 
end of the audible spectrum, with good re- 
production on the lower notes when baffled 
efficiently. It may be connected to either a 

standard single-tube output circuit or a 

push -pull power stage, as shown in Fig. 2. 

This device, which is of simple construc- 
tion, offers a number of advantages over the 
earlier types of electrostatic speakers and 

Fig. E 
External appearance of the Volf auditorium 
speaker. The chamber at the bottom is adjust- 
able, to reflect sounds at any desired angle. 

may also be used successfully as a condenser 
microphone. Its future development uuill un- 
doubtedly make it popular as an outstanding 
type of its class. 

A Unique Development 
Another development, which is the out- 

come iii the work of a Danish acoustical 
worker, Christian A. Wolf, Jr., employs the 
principle of the exponential horn witlt a 

poly- resonator and at projection chamber 
working from a water surface. This device 
is attracting much attention in acoustical 
circles for public -address and talking-pic- 
ture possibilities. It is capable of great 
vuluum; and it is claimed that it will greatly 
simplify reproduction problems in large 
auditoriums and theaters. 

The Coif apparatus is quite large, stand- 
ing about eight feet high (Fig. E). It works 
out of the standard type of horn dynamic 
unit with an exponential air column deflected 
downward through a series of separately 
tuned tubes, clearly shown in Fig. F. Bottom 

Fig. 1 

The Jivers- Delattre speaker, showing the per- 
forations of the lousing in part. The en- 
larged cross -sections below show the manner in 
which the diaphragm (the /wary center line) 

is suspended. 

and side elevations of the tube arrangements 
are given in Figs. 3 and 4. In this manner, 
each tube is said to separate its own par- 
ticular frequency from the rest and cause 
it to resonate its it is thrown down against 
the water trough located at the bottom of 
the cabinet. From here the sound vibrations 
are projected outwards; and the angle of 
reflections can be controlled so that it may 
be redirected to any portions of an audi- 
toriums which would, ordinarily, be consid- 
ered "dead spots." 

A series of tests, now being run in thea- 

tres, are demonstrating just what there is 

to this interesting principle and how it may 
help to overcome what has been found one 

of the stumbling blocks that have long 
puzzled and baffled the installation engineer 
who deals with these large acoustical 
systems. 

The Thomaston Stretched Disc 

A powerful reproducer, having a very 
wide frequency- response from the lowest 
notes of the organ to the highest harmonics 
that give quality and character to broad- 
cast sounds of all descriptions, has recently 
been developed in the Thomaston Labora- 
tories of New York and Thomaston, Conn. 

It consists of a combination of a disc of 
large size, node of a very light metal and 

only a mil or two in thickness, stretched over 

a heavy steel frame in the form of an offset 

cartwheel (Fig. G). The diaphragm, tight- 

.. . 7.111.1911111 

Fig. F 
The "poly- resonator" of the i'olf speaker 
opened: plan- and crass -sections will be found 
on another page. The large exponential horn 

works info this manifold chamber. 

ened to a natural period well above the 
audible frequency- range, approximately 
20,000 cycles, resembles a greatly -enlarged 
diaphragm from a high- quality condenser 
microphone. For a motor, the new loud 
speaker employs a new dynamic unit which 
has a hollow "pot" magnet of the electro- 
magnetic type and externally excited with a 

potential of six volts D.C. The field wind- 
ings of this unit are enclosed within the 
magnetic material of the magnet proper. 
'l'he unit is contained at the axis of the six 
spokes of the frame; the moving coil is 

attached directly to the diaphragm and 
swings back and forth with the diaphragms, 
as the signal currents cause it to vibrate 
in accordance with the interfering magnetic 
fields of both the coil and the magnet. 

This speaker has a flat response with very 
great volume capabilities and, although the 
construction is necessarily expensive, further 
production developments should reduce this 
cost considerably and give the art a com- 
bination of two inherently worthwhile prin- 
ciples in it new instrument of still improved 
cha racteristics. 

In a recent test of this instrument, I was 
surprised at the depth in frequency to which 
it would respond without the familiar boom- 
ing rendition so common to over -accentuated 
bass resonance in many types of speakers 
now being used. :\ pure sine -wave 60- cycle 
tone wos played with high efficiency on this 
device, without the production of harmonics: 
and high frequencies were reproduced with 
less attenuation than with the regular con- 

temporary dynamic -cone speakers now on 

the market. 

Modern Horn Baffles 
I would like to mention one more develop- 

ment, which is not exactly a loud speaker 
but combines the characteristics of both the 
horn and the baffle board in n new form of 
projector, designed for attachment to a 

(Continued on page 593) 
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New Radio Devices 
for Shop and Home 

In this department are reviewed commercial products of most 
recent interest. Manufacturers are requested to submit descrip- 

tions of forthcoming developments. 

THE AUTOMOBILE -TYPE 
REPRODUCER 
By W. L. Woolf 

Directing Engineer, A mplion Rodio Corp. 
NO \1' that the automobile has adopted 

radio, the loud- speaker manufacturer 
has been on the job to adapt his product 
to automobiles. The dynamic type so pope- 
lar at the present time because of its ex- 
cellent range and tone quality requires an 
extra supply of direct current to excite the 
field, thus adding an additional load to 
the storage battery; it is unduly heavy, re- 
quiring very heavy fittings to strap its mass 
securely to a rapidly -vibrating tonneau; and 
it is not extremely sensitive. Since the 
compactness and low current consumption 
required in an automobile receiver allow it 
no volume to spare ( if it is to be operated 
below the point of objectionable distortion), 
while good engineering can, and no doubt 
will, adapt the dynamic speaker to motor 
use, it is a task the accomplishment of which 
it yet to be announced. 

The first speaker to lind its way into cars 
was the magnetic horn; which is both light 
and efficient; though good quality is ob- 
tainable only when the horn employed is 
much larger than that for which space is 
available in a car. 

The magnetic cone, which holds the lead 
in automobile installations to date, is light- 
weight, compact, efficient, and requires no 
field- excitation current. With careful de- 
sign, it has been found, efficiency, volume, 
wide frequency -range and excellent quality 
can be produced from a magnetic cone with 
a base six inches in diameter, while not more 
than 31/8 inches in depth are required. 

The manner in which one well -known au- 
tomobile manufacturer uses this speaker is 
shown herewith. The case is octagonal, 
nine inches across and three and a half 
inches deep. The weight of speaker and 
case is approximately 21/2 pounds. 'l'he mo- 
tor, which is itself very compact, is housed 

within the cone and mounted on an alumi- 
num bar. A very light armature, restoring 
spring, and drive -rod, constitute the only 
vibrating parts in addition to the cone. 

Fig. A 
The s,.e of tins "automotive" speaker is shown 
by the pen at the right. A low- frequency 
baffle is formed by the sides and partitions of 

the car in which it is installed. 

Vibration, shaking and dropping tests 
prove the speaker to be very rigid. Its light 
components are less inclined to pull away 
from their moorings under vibration than 
speakers made of heavier parts. 

Efficiency tests show that, with a two- 
stage A.F. amplifier employing either a 
'12A or '71A tube on 180 volts, the speaker 
gives satisfactory volume. 

A good automobile speaker must repro- 
duce high frequencies efficiently if speech is 
to be distinct and natural, or if one would 
distinguish clearly the characteristics of 
high -pitched instruments. For when the 
speaker is placed under the clash -board the 
reproduction is highly muffled, since a 
"sound chamber" with a natural low fre- 
quency period is produced by the front por- 
tion of the car, unless special precautions 
are taken. This "sound chamber" consists 
of rubber -covered floor boards, leather 
sides, upholstered scat and padded top, a 
combination of circumstances which natural- 
ly absorbs the high notes. 

Thus, while much remains to he done, 
much has been accomplished toward pro- 
ducing a speaker that meets the require- 
ments of automobile use with respect to 
size, weight, durability, efficiency, frequency 
range and tonal quality. 

Fig. 1 

A cross- section of the speaker shown in Fig. A 
reveals the compactness obtained by the method 

of mounting the driving unit. 

"MICALEX "- INSULATED 
CONDENSERS 

THE laboratories of National Company, 
Inc., Malden, Mass, have developed a 

new line of efficient variable condensers 
which employ a new insu- 
lator, a mixture of ground 
mica and lead borate, com- 
pressed at high tempera- 
ture tinder five tons -per- 
square -inch pressure. At 
50 meters the dielectric 

Fig. C 

The new tube checker shown 
at the right is a precision in- 
strument. suitable for labora- 
tory work, as well as for serv- 
icing organizations and others 
who have to check and match 
tubes. It contains a new -type 
transformer which insures a 
constant voltage supply from 

A.C. lines. 
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Fig. B 
The widely -spaced condenser shown above, 
which is designed for transmitting under high 
voltages, employs a new low -loss dielectric. 

losses are but a small fraction of those with 
glass or porcelain (quartz has lower losses 
but is more brittle). 

Type TMU condensers, "Micalex" insul- 
ated (through R.C.A. agreement), are de-. 

signed to meet the demand for a moderate - 
priced stock transmitting condenser for 
higher -powered work than the "D \'1 "' per- 
mits; yet smaller than the Navy Type. 

A % -in. shaft rotates in conical and ball 
bearings, machined with the cast aluminum 
end plates. The high -current- capacity rotor 
contact brush used has low impedance at 
high frequencies. Both rotor and stator 
plates have rounded and polished edges. 

NEW SUPREME TUBE TESTER 

T HE Supreme Instruments Corporation 
of Greenwood, Mississippi, announces 

the "Model 50" tube tester, a precision 
instrument especially designed for par- 
ticular value to the testing laboratory, 
higher grade service station and large 
dealers and distributors, for checking re- 
turned tubes. It will also find a most ex- 
tensive field in checking and matching tubes 
for address systems and sound pictures. 

'l'he unit is self -contained and requires no 
batteries, drawing its supply from any 60- 
cycle, 110 -volt A.C. line. A unique feature 
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'of great value is the constant -voltage trans- 
former with which the instrument is 
equipped, manufactured under license from 
the Ward Leonard Electric Company. 
(This is an entirely new development which 
maintains a constant output, irrespective of 
load, within the limits of the transformer. 
By this means the output is maintained at 
fixed predetermined voltages, drawing on 
input line supply, ranging from 100 to 130 
volts, and keeping all readings constant ir- 
respective of line fluctuations). 

Two testing sockets are provided to take 
care of all four -prong and five -prong tubes, 
including screen -grid tubes. By means of 
a voltage -selector switch, filament voltages 
1.1, 1.5, 2.5, 3.2, 5 and 7.5 may be applied 
to either of these testing sockets. 

An indication of the amplification factor 
is obtained by a direct reading on a dial; 
and the mutual- conductance indication in 
like manner on a separate dial. A gas 
test is made by pressing a button, obtain- 
ing a direct indication of the gas content. 
The emission qualities are ascertained by 
pressing a button, securing a direct read- 
ing on the meter. 

By pressing a button, a direct reading 
is secured also from the second plate of 
full -wave thermionic rectifier tubes. 

The instrument is equipped with the 
highest standards of laboratory instru- 
ments; the assembly being contained in a 
hand polished case made of selected black 
walnut, surmounted with a % -inch bakelite 
panel which carries the motor, testing 
sockets and operating switches and dials. 
Rugged construction is employed in the 
assembly. The size is 7 -5/16 x 10 -9/16 x 
5 -I4 inches, and the weight approximately 
14 pounds. 

FIXED R.F. TRANSFORMERS 

TO the older experimenter "Duratran" 
will recall an R.F. transformer that 

was famous a few years ago. The new unit .u A11mmum M11111111 11 
WAVE ENE,. AKTIES 

Fig. 2 

The very flat "rhararteristic" of the new axed 
X.F. transformer far screen -grid tubes. 
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of that name, designed especially for coupl- 
ing type '22 or '24 screen -grid tubes, bids 
fair to attract as much favorable attention 
as the old unit for use with 'OlA tubes. 

Fig. D 
The screen -grid "Duratran," complete with its 

clip for the tube to which it is coupled. 

For instance, substituting this fixed R.F. 
transformer in the "1930 Electric Receiver" 
described in the November, 1929, issue of 
RADIO -CRAFT, will considerably increase the 
volume obtainable from this exceptionally 
fine set. The commercial use of fixed R.F. 
transformers also has been shown in Data 
Sheets in past issues of RADIO-CRAFT. The 
characteristic curve of the screen -grid 
" Duratran" indicates that with 135 volts 
on the plate, 88 volts on the screen -grid and 
2 volts, (negative) on the control -grid a 
high degree of amplification per stage may 
be expected throughout a wavelength 
range 200 to 550 meters; a rising character- 
istic being shown at 250 meters and an 
appreciable falling off at wavelengths be- 
low 230 meters. 

The unit measures 1 5- 16 -in. x 1 5- 16 -in. 
x 3 in. overall. Four leads, six inches long, 
are provided for connection to the circuit; 
the screen -grid lead being shielded. The 
core consists of L- shaped laminations of 
special "R.F. iron" .002 -in. thick. The 
metal case of the device constitutes a com- 
plete shield. 

By the use of adequate shielding, four 
stages of amplification, requiring four of 
these fixed units, may be used. The gain 
per stage is said to be about one -half that 
of an efficient tuned R.F. design; while all 
tuning is preferably at the input and in 
the form of a band selector. If a simple 
loop set is desired, no other tuning than 
that afforded by the loop and tuning con- 
denser is ordinarily required. 
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AUTOMOBILE INTERFERENCE 
REDUCERS 

iHERE is now available, for the man 
who would have radio while he motors, 

an aid toward reduction of the "static" in- 
terference caused by spark plugs, in the 
form of a special, sturdy 25,000 -ohm "Auto- 
mobile Resistor" made by The Allen Brad- 
ley Co., Milwaukee, Wis. 

One unit is required for each of the high - 
voltage leads to the spark plugs; thus, con- 
necting 25,000 ohms in series. The con- 
venient planner in which this is accomplished 
is illustrated herewith (Additional effective- 
ness is obtained by connecting another unit 
in the main high- voltage lead, as shown). 

The action of the resistor is to "clamp" 
the oscillations that follow the initial ignit- 
ing spark. It is said that dynamometer 
tests indicate that the power output of en- 
gines Is unaffected; and cold- weather start- 
ing is not affected by this procedure. When 
used in other parts of a radio installation 
and by- passed the resistors form effective 
filters, and may be used to reduce radio in- 
terference wherever spark plugs are used. 

Fig. E (abovó) Fig. F (below) 

Thr nerd of interference suppressors on a car 
equipped with radio is met by suet devices as 
this. Above, an "automobile resistor" is shown 
in the main ignition lead; below, one connected 

to an individual spark plug. 

How to Start An Anti -Noise Organization 
WE are cursed here with myriads of 

howls, roars, growls, squeals, hisses, 
etc., etc. There has been no concerted ac- 
tion taken, up to this time, to overcome this 
combination of waste and petty annoyances. 

I have chased down several bad cases of 
radio interference in this locality. How- 
ever, no one paid me for my trouble, or 
even thanked me, for that matter. The 
owner of the offending electrical noise 
maker usually seemed to feel that I was 
assuming too much responsibility in hunting 
down his "pet," and asking him to spend 
some money on it. He wondered why I 
picked on him when the power lines, rail- 

road shops, old battery- operated receivers 
and other sources of disturbance continued 
to make din and roar unmolested. 

I am writing you for information con- 
cerning the methods of organization and 
operation followed by listeners' clubs. 

I am in the radio game to make a profit, 
naturally. It seems to me that backed by 
an organization of some kind, I could render 
a real service, which would be worth dollars 
and cents to the radio listening public in 
this vicinity. Would you be willing to give 
me some helpful ideas along this line? 

R. H. JENSEN, 
Green Ricer, Wyoming. 

(While the nucleus of every radio club 
must be one or more men who are willing 
to give some time and enthusiasm to clean- 
ing up local conditions, once the ball has 
been set rolling, it should gather support 
from all set owners. Manufacturers of 
interference -suppressing devices will give 
valuable hints; notably the Tobe Deutsch - 
mann Co. of Canton, Mass., which has been 
doing very extensive work along the lines 
of organization against interference. We 
will be glad to hear from radio listener's 
clubs as to their success in dealing with 
the conditions Mr. Jensen describes. - 
Editor.) 
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Automotive Radio 
Grows in Efficiency 

New developments in receiver and antenna sys- 
tems add to the effective sensitivity and quality 
obtainable en route. The receiver described incor- 
porates late advances on previous automotive 

radio design. 

MOTOR -CAR radio, or "automotive 
radio, as it is now known, is 
rapidly coming to the fore. Indi- 
cations are that the summer of 

1J30 will find thousands of cars of standard 
n ake factory -eqipped with radio receiving 
sets that closely approach 'the average honte 
receiver in valuate, sensitivity and quality. 

As emphasized in the articles on auto- 
motive radio that have appeared in past is- 
sues of RAmo- CRAFT, it is necessary to con- 
sider the installation and servicing of these 
special automobile radio sets as a distinct 
branch of the radio art; and one that is 

Fig. B 
The extension at the left of the 
Bosch automotive receiver, shown 
here, is the R.F. transmission 
line, ending in the pickup device 
which takes the signal from the 
"earth capacitor." The battery 

cable is opposite. 
TIM i 
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Fig. A 
The position of the Bosch radio control unit is shown at the right 
of a standard auto instrument panel. The knobs are tuning and 

volume controls. 

receiver pictured in these columns. The 
finer details of design and construction are 
too numerous to h' described in this article, 
but will be explained in detail in forthcom- 
ing stories. 

housed in the control trait. A balanced- 
armature magnetic -type reproducer with a 
6 -inch cone has been developed for this set; 
a baffle effect is obtained through mounting 
the reproducer, in its [metal housing, on the 
chassis of the receiver. The reproducer is 
"pitched" with particular regard to the re- 
quirements of the interior of ears and the 
usual noises of a car in motion. 

To the technician the schematic circuit 
of this receiver, shown in these columns, 
presents many points for conjecture. Prob- 
ably the first will he that some form of gen- 
erator or converter is required to supply 
alternating current for the filaments, as well 

On the upper right side of the 
receiver chassis is the tube which 
receives the flexible shaft from 
the control unit and rotates the 
condensers. The reproducer shown 
is connected to the front of the 
shield can, whici, lifts oIT with it. 

opening up an entirely new service tech- 
nique apart from past service work. The 
successful, and well -paid, automotive radio 
Service Man must posses a high degree of 
specialized knowledge involving automobile 
mechanics and radio technicalities. 

Another evidence of the activity in auto- 
motive radio is the new Bosch motor car 

Sponge -rubber mountings are provided to 
support the receiver chassis in position be- 
hind the instr 'nt board. A steel shaft 
with universal ,joints couples the tuning - 
knob control unit (shown in the reproduced 
photograph) to the shaft of the ganged tun- 
ing condensers. The off -on key -switch, fuse. 
pilot light and volume control also are 
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Fig. 1 

The schematic circuit of the Bosch Motor Car Radio receiver, made by the American Bosch Magneto 
Corp.; it includes four tuned -input, battery- operated, '24 -type screen grid tubes, as R.F. and detector 

stages, and a single audio output tube, operating the built -on magnetic speaker. 

as "B" and "C" pollntials for the type '24 
A.C. tubes. The answer is Ilia time set is 
entirely battery- operated; the `24s arc used 
in preference to '22s to obviate a condition 
of noisy reception due to fluctuating "A" 
potential as battery load and engine speed 
vary. True it is that considerable current 
is drawn from the storage battery; but there 
is no more difficulty in following this design 
than in planning the current supply for 
any other power requirement; the hardest 
thing to overcome is the mental inertia of 
custom against the fact that the storage 
battery is perfectly suited to the require- 
ments. The maximum "B" potential re- 
quired for this set is obtained from a bank 
of "B" batteries that delivers 180 volts. 

Two outstanding technical advances in 
car radio are noted in an "earth capacitor," 
as Bosch engineers call it (this is a plate, 
insulated from the chassis but slung there- 
under, which functions as the signal pick -up 
or antenna) and an "R.F. transmission line" 
which connects the earth capacitor to the 
set. 

Further values for parts used in the Bosch 
screen -grid radio set are as follows: RI, 
18.000 ohms (variable bias for the control 
grids of tubes VI, V2 and V3) ; 112, 500 
ohms; R3, 25,000 ohms; R4, 500,000 ohms; 
R5, 500,000 ohms; Rfi, 2 megs.; R7, 250,000; 
R8, 1.3 ohms; R9, 1.1 ohms; RIO, 1,000 
ohms; C5, Cfi, C8, C9, 0.5-mf.; CIO, C11, 
0.0001 -inf.; C12, 0.002 -mf.; C13, 1 -mf. 

We invite criticism, comment and sugges- 
tion on the subject of automotive radio. 
Service Men will find RADIO -CRAFT a clear- 
ing house for technical difficulties in this 
field. 

7 
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A New Revolutionary Short -Wave Receiver 
TOMATIC waveband shifi- 
ing, obtained by the ingeni- 
ous system of variable induc- 
tance and capacity units 

illustrated here, makes it possible to 
cover a tuning range up to five 
times the lowest frequency. This 
invention marks another milestone 
in the development of short -wave 
radio to the stage where it will be 
convenient for the public as long - 
wave broadcast tuning, and conse- 
quently of universal commercial 
value. 

By the combination of variometer 
and dual condenser shown, which L__ 
was worked out by W. H. Hoffman and 
D. H. Mix, and has now become available 
to the experimenter, it is possible to obtain 
an enormous tuning range by the use of 
two dials, entirely without the changing of 
coils which has hitherto been necessary and, 
with completely -shielded receivers, highly 
inconvenient. 

denser; and thereby selects stations in the 
waveband to which the set is adjusted by 
the first dial. The shift -frequency dial, 
therefore, does not require continual ad- 
justment; it produces an electrical change 
equivalent to that obtained, say, by moving 
a "fan" switch over a bank of condensers. 
The tuning range thus may be extended, 
for instance, from a minimum of 20 meters 

(15,000 kc.) to a maximum wave- 
length of 100 meters (3,000 kc.). 
By flipping a switch a built -in, 
fixed two -inductance coil of 
greater dimensions may be con- 
nected into circuit and higher 
wavelengths up to 200 meters 
may be then tuned in; a larger 
inductance unit would raise this 
maximum still more. (Fig. 5.) 

The first, or "shift- frequency" dial, ro- 
tates the shaft designated as I,1 in the front 
view (Fig. A) and operates, as will be seen, 
one set of plates (C1SF Fig. B) in the 
peculiar double -rotor condenser which is 
prominent in all rear views of the unit. By 
its motions, synchronized with those of the 
rotors of the coil LI and the condenser 
C2A, the desired waveband in which the 
receiver is to operate is selected. 

The second dial, rotating shaft C1ß, gov- 
erns the other set of rotors of the large con- 

New Condenser Design 

This extraordinary range is 
obtained by the fact that the va- 
riable inductance of the input 
circuit (the "variometer" shown 
as LI) is shunted across a 
variable capacity obtained from 

Fig. A (below)' 
Fig. B (above) 

These two views show: belote, the front of the new 
"Automatic Tuner," whose circuit is Fig. 2C; and, 
above, the components operated by the two con- 
trols, as they appear in the position of minimum 
setting (compare Fig. C) corresponding to a wave- 
length of from 15.25 up, as determined by the cir- 

cuit and tube used. 

two condensers, one of which 
has an extremely low minimum value be- 
cause of its unusual design. While one 
condenser (C2A) is of ordinary low- capacity 
type, the other has no stators, but two sets 
of rotors, operated by different dials, and 
separated completely by a considerable dis- 
tance when unmeshed. Their position of 
minimum capacity is shown in Fig. B; Figs. 

The Dawn of a New Short -Wave Era 
WE are happy to present to our readers one of the great - 

est (if not the greatest) recent developments in the 
evolution of short -wave receivers. 

Heretofore short waves were a sealed book to the public, 
because of the inability of the average man to tune a short- 
wave set. It took an expert to tune such a set successfully, and 
even he would frequently pass over many stations. 

Imagine the following: 
Take a wide rubber band and place across it a number of 

fine lines very close to each other -so close in fact that your 
eye can no longer separate them. This corresponds to the tun- 
ing dials of short -wave sets before the advent of this new 
tuner. 

Now take the same rubber band and stretch it to about ten 
times its original length. Immediately, the former lines which 
ran into each other become widely separated and can easily be 
distinguished. A corresponding separation of stations is the 
accomplishment of the new short -wave receiver presented in 
this article. 

It becomes now possible for anyone to tune -in on the short 
waves, just as easily as he tunes -in on his broadcast set. 

No more passing over stations because the tuning, unbeliev- 
able as it seems, is so broad on one of the dials that it is well- 

nigh impossible to go over any station that comes in with any 
amount of audibility. 

Nor is this all: 
The second and greatest objection to short-wave receiving, 

at the present time, is the plug -in coil bugaboo. Heretofore, 
the average short -wave set has required at least four such coils 
to take in a range from 16 to 200 meters. 

With the new receiver this is a thing of the past. In the 
new tuning unit described here, no plug -in coils whatsoever 
are used, yet the range of the set can be made from 16 to 
200 meters. 

It is certain that this evolutionary accomplishment will make 
it possible to interest the public at large in short waves, just 
as broadcasting in 1921 created a wave of immediate popular 
enthusiasm. 

No doubt, as time goes on. the present system will be im- 
proved, until it will take in all short waves from 3 meters up; 
and in years to come we will have a single -dial short-wave set 
of this range as well. 

But the important point is that radio has taken a big leap 
forward. once more, and the seemingly impossible has been 
accomplished. 
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C and D and Fig. 1 at A, B, and C illus- 
trate increased degrees of meshing at differ- 
ent adjustments, until a maximum is seen 
in Fig. E. litre the plates mesh to the 
extent of the largest shaded area in Fig. 1C. 

By reference to Fig. A, it will be seen 
that a system of belts, such as are used in 
well -known makes of single -dial broadcast 
receivers, enables the right -hand dial (which 
we will call the "shift- frequency dial ") to 
turn, not only the movable plates C1SF of 
the double condenser, but also the rotors 
of the variometer 1,1 to the shaft of which 
it is directly attached, and the standard 
135 -mmf. variable condenser C2A. The left - 
hand dial, on the other hand, turns only the 

set of plates CHI, and thereby, in effect, 
produces a vernier effect over the widened 
frequency -range. This dial, therefore, we 
shall call the "station selector." 

Now that the somewhat intricate me- 
chanical arrangement of this tuning unit 
has been considered, and found to be a 
combination of old and new elements to 
produce a system that is quite new, we may 
consider the electrical actions brought about 
by their interaction under their dual con- 
trols. 

A Fundamental Circuit 

Before we come to the application of 
the unit, let us consider a typical regen- 

In Fig. 1, at the right, we see represented the effects of the dial settings 
pictured below. Fig. C (upper left) corresponds to Fig. 1A: the inductance 
and capacity controlled by the "shift -frequency" dial are at a minimum: 
consequently, the very small capacity change permitted by the tuning dial 
gives a su tiicicntly wide station channel. (The plates of the tuning rotor 

are between positions R1A and R2A.) 

In Fig. D, as shown also by Fig. 113, at the middle of "shift" dial's range, 
the tuning dial als, c iects a correspondingly great capacity variation, with 

a frequency-band no wider. (Position R3B) 

In Fig. E the "shift" dial is at maximum, and, since the tuning dial is also 
at 100, we have the top of the wavelength range. (This is position R3C 

is Fig. 1C.) 

D^-HIFT 
AT 30 \ 

IAL 
ATO 

TUNING DIAL 

erative circuit, such as that shown at A 
in Fig. 2. Coils Ll and L2, of fixed in- 
ductance, may constitute the tuned "sec- 
ondary" (grid) and the tickler (plate) wind- 
ings and, in short -wave sets, are usually 
wound on one plug -in form. Cl is the stand- 
ard variable tuning condenser, of any con- 
venient design and capacity. In most short- 
wave receivers an aerial coupling condenser, 
C2B, is required to prevent direct conduc- 
tive connection of Ll with the aerial; for 
the latter would introduce a high damping 
effect, and cause erratic tuning and regen- 
eration. Often this condenser (C213) is 
connected to a tap on time dined coil (as at 
LA) when a particularly tong aerial is be- 

C2A 

GROUND AND 

Fig. C (upper left) Fig. D (lower left) Fig. E (lower right) 

The upper tuning condenser, the variometer rotor, and one set of plates of the large condenser are turned together by the shift dial, and left at any 

setting which the operator desires. This determines the band, say 1500 kilocycles wide, which the tuning dial covers over its full scale. The actual 

minimum and maximum, and consequently the calibration of the receiver (see Fig. 3, page 574), are determined by the hookup and the characteristics 
of the tube used. (Photos courtesy Aero Products, Inc.) 
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ing used; its capacity is best determined 
by trial. For short -wave work a variable 
of 135 -nunf. maximum capacity may gen- 
erally be recommended. For short -wave re- 
ception, the grid condenser C4A may have a 
capacity of .00015 -mf. or 150 nuuf.; the 
grid leak, for this work, has usually a re- 
sistance between the values of 3 and 10 
megolans. Whether the grid leak should 
return to the positive or negative side of 
the filament circuit depends upon the char- 
acteristics of the tube VI, used as a de- 
tector. All simple short -wave receivers fol- 
low the general lines of this fundamental 
design. 

Yet it is possible to tune -in different sta- 
tions without resort to a variable condenser. 
Tuning -in is changing the resonance -peak, 
or fundamental frequency of the circuit, 
to correspond with that of the received 
wave. The formula for determining a cir- 
cuit's frequency shows that this is inversely 
proportional to the square root of the prod- 
uct of the capacity by the inductance. In 
other words, whether we vary the inductance 
or the capacity, we affect equally the fre- 
quency and wavelength of the circuit. There- 
fore, in place of a variable condenser, a 
variometer may be used. 

'1o explain this instrument, it may he 
said that when two coils, connected in series, 
are placed in such inductive relation that 
their magnetic fields net in the same direc- 
tion, they "aid" each other, and the induc- 
tance of the combination is at a maximum. 
By changing their relation to each other, 
the fields are made to "oppose" or "buck "; 
and the inductance will be then at a mini- 
mum. The variometer is commonly made 
by rotating one winding within -and very 
close to-the other; and was a familiar de- 
vice in the early days of radio. 

A circuit arrangement whereby tuning is 
accomplished by substituting a variometer 
1.1 in place of the LI -C1 combination, is 
given in Fig. 2 at B; the wavelength range 
remains the same. 

The "Automatic" Tuner 
Now, let us add a variable condenser 

across the variometer L1; in fact, let's add 
two variable condensers in shunt with this 
inductance. We thus rearrange the circuit 
as at C in Fig. 2. Two variable condensers 
(Cl and C2A) are used to obtain the de- 
sired tuning range in the most satisfactory 
manner, for a reason to be explained below. 

In Fig. 2, at B and C, regeneration is 
obtained through the use of L2, a feed -back 
or tickler winding placed over the stator - 
coil of the variometer, 1.1. In the tuning 
unit pictured, the stator tube of the variom- 
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eter, 1% in. in diameter, is wound with 4% 
turns of No. 24 D.S.C. wire, and the rotor, 
1 11/16 in. in diameter, with 4y, turns of 
the same wire. The tickler inductance con- 
sists of 5 turns of No. 28 D.S.C. wire. 

(It is convenient to indicate here the 
new design for condenser Cl, with its no- 
stator and two -rotor construction, by two 
arrowheads instead of only one.) 

The dotted lines at C (Fig. 2) show that 
variometer LI, the "shift- frequency" or SF 
half of the variable condenser Cl, and the 
135 -mmf. variable condenser C2A are 
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Fig. 3 

This log slows how completely the short-wave 
bands may be covered. Each heavy sloping 
line represents the holing range obtained toiti, 
the "station selector" at one setting of the 
"shift -frequency" dial; the latter may be set, 
however, to give any intermediate range. 

(From QST) 

ganged together and operated by one dial; 
while the other dial controls the other rotor 
section R of Cl, for station selection. 

Turning the master dial (controlling 
C1SF, LI, and C2A) determines where, in 
the range between approximately 15 meters 
and 100 meters, stations may be tuned in. 
.A wavelength frequency table for the tun- 
ing components described above is given 
herewith. 

On a panel about 81/2 in. x 5 in., an "Auto- 
matic Tuner" may be built comprising only 
L1, CI and C'2. , to tune approximately as 
follows (the degrees indicate the settings 
of the shift filial): 

Fig. 2 
The first two diagrams show the variable -condenser tuning method which is now usual, and the variom- 
eter much used in long -wave sets in the old days. By combining the two, we arrive at the much 
more finely- adjustable system indicated at C; which is the heart of the short -wave ".-lutomatic Tuner" 

illustrated on the two preceding pages. 

May, 1930 

In this diagram, Une simplest method of con. 
'wiling the :Laomal it Tuner unit fur short- 
wave reception: the details of the audio ampli - 

line are pu rely optional. 

S. D. 
Degrees 

0 

3 
5 

9 
13 
18 
24 
32 
45 
65 
85 

100 

Wavelength 
Jlrterx 

15.25- 16:2 
15.7 - 17.0 
16.5 - 18.5 
17.6 - 19.9 
19.1 - 22.6 
21.9 - 25.7 
25 - 29.5 
28.25- 34.1 
32.9 - 40.5 
39.4 - 50.5 
48.7 - 65. 
59.3 - 79. 
69.7 -100 

Frequency 
Kilocycles 

19672-18519 
19048-17647 
18182-16216 
17045-15075 
15707-13274 
13699-11673 
12000-10169 
10619-8800 
9120-7407 
7610-5941 
6160-1.6 15 
5059-3797 
4304-3000 

Tuning Made Even 

A major difficulty, in the design and op- 
eration of short -wave sets, has been the man- 
ner of tuning to stations at extremes of the 
range for which the receiver is designed. If 
stations are not crowded on the dial at the 
adjustments for the higher frequencies, it 
is usually found the low- frequency stations 
are not logged close enough on the dial for 
convenient searching. In the new tuning 
unit this bugaboo no longer exists; for the 
tuning Glial cannot cover much more than 
1,500 kc. at any setting of the shift -fre- 
quency dial. This is clearly shown in Fig. 
3. Settings for the shift frequency or SF 
dial appear at the right of the vertical 
scale (the circuit's resonance -frequency is 
given at the left ill megacycles); while set- 
tings for the tuning dial, controlling CIR 
through a 1,500 kc. swing, are shown along 
the base -line. Although a simple variom- 
eter and condenser design will not show a 
straight -line characteristic, the graph in- 
dicates that a remarkably flat one is ob- 
tained. 

Just how it is possible for control C111 
to tune the circuit through only 1,500 Ice. 
becomes very evident upon carefully study- 
ing Fig. 1. The positions taken by rotors 
of the three instruments, for different set- 
tings of the dials, are approximately equiva- 
lent to those illustrated by the photographic 
reproductions, Figs. C, D, and E. 

We bave C2A, L1, SF represented as set 
for the lowest wave -band in Fig. 1A; the 
lowest wavelength in this band is then ob- 
tained with R set at RIA (the plates of 
SF and R being spaced the distance indi- 
cated as Al). Advancing R to position 
ß2A meshes the 21 plates of SF and R over 
the area A2; and the balance of the 1,500 - 
kc. tuning is accomplished with R turned 
to position ß3A (SF- and R- plates are 
meshed for the area A3). All this time 
C2A and L1 have not changed position; but 
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.41 the left, the circuit of an adapter constructed with the "Automatic Tuner," for use with the audio 
channel of a broadcast receiver. A plug -in receptacle is provided for a 100 -200 meter coil, switched 
in when desired. At the right, a short -ware receiver, using the same tuner, with one or two A.F. stages 

as desired. 

the maximum frequency established by the 
self- and distributed- capacities and induc- 
tances of all the instruments and the wiring 
has been diminished through a band of only 
1,500 kc. 

After we have scoured this first tuning- 
hand (which is only about one meter wide 
at about 19 meters) SF is shifted to a posi- 
tion SF2, a considerably higher wavelength - 
band, as shown in Fig. 113; and the 1,500 - 
kc. tuning process is repeated by obtaining 
mesh -areas Al, A2 and A3 through turning 
It to positions 11111, 11211 and 11311. (Thus 
deriving a tuning hand from about 50 meters 
to about 65 meters.) 

Fig. IC is a repetition of this procedure, 
with SF at 100. 

Alternate Circuit Arrangements 
A better idea of the manner in which the 

"Automatic Tuner" may be wired into a 
circuit may be had from Fig. 4, which 
shows a simple one -tube circuit, in which 
regeneration is controlled by the variable 
resistor R2A. For code reception, greater 
selectivity to a single tone is obtained by 
using a very high- ratio, or else a "tuned," 
transformer at TI. 

An adapter is readily made by following 
a different circuit. (See Fig. 5.) Con- 
densers C1 and C2A may be connected to 
a regular solenoid inductor of the plug -in 
type (a convenience for 200- to 550 -meter 
tuning) if desired, instead of L1 and L2, 
by wiring the usual coil -receptacle as shown 
in the diagram; a low- capacity D.P.D.T. 
switch changes the connections. The rotor 
of Ll will continue to turn as before. 

Of course, the fundamental ideas in the 
circuit of this adapter may be adapted to 
any other amplifier or detector arrange- 

ment. The approximate wavelength range 
afforded by the longer -wave inductance unit 
(which may be arranged either as a plug -in 
unit or permanently wired in) is given in 
the following table: 

S. D. Wave length 
Degrees Meters 

0 88- 92 
16 92 -115 
33 115 -146 
60 146 -185 

100 185 -204 

Frequency 
Kilocycles 
3410 -3265 
3265 -2610 
2610 -2050 
2050 -1620 
1620 -1460 

The schematic circuit for an easily -built 
A.C. short -wave receiver using the "Auto- 
matic Tuner" is Fig. 6; any A.F. channel 
design may be followed. 

Use of a Screen -Grid Coupler 
The question, whether a stage of screen - 

grid amplification really improves reception 
at the shorter wavelengths (higher fre- 
quencies) is still a good starting point, in 
short -wave circles, for some hot pros and 
cons. Yet (and with no desire to cause 
any casualties) the diagram shown in Fig. 7 

is proposed. When the best results are 
obtained from this wiring arrangement, 
chokes Chl and Ch2 will be found to have 
different constants from Ch3. Whether R1 
will be required depends considerably on 
the insulation- resistance of C4A. Tile use 
of 118 is recommended where smooth con- 
trol of regeneration is found difficult to ob- 
tain. Tubes of different types should be 
tried in position Vl. The idea of regenera- 
tion control by using 112 may be retained, 
unless the experimenter has a different 
preference. Even though the input be un- 
tuned, the use of a blocking -tube V4 is 
recommended. 

Shielding the set is not recommended, in 
ordinary locations; unless a second Auto- 
matic Tuner is used, to tune the input of 
V4 and increase its selectivity and amplifica- 
tion. Without this, shielding may cause 
broadening of tuning or loss of sensitivity. 
The idea of two stages so tuned is still ex- 
perimental. 

Preceding the new tuning unit with such 
a tube may alter the tuning slightly, as the 
following table shows: 

S. D. 
Degrees 

Wavelength 
Meters 

Frequency 
Kilocycles 

0 19.00- 20.35 14750-15750 
4 20.00 -21.42 15000 -14000 
6 21.05 -23.07 14250 -13000 
8 23.07 -25.00 13000 -12000 

10 24.00 -26.65 12250 -11250 
13 26.65 -29.90 11250 -10125 
17 28.55 -32.86 10500- 9125 
22 31.56 -36.34 9500- 8250 
30 35.25-42.58 8500- 7125 

41.35 -52.14. 43 7250- 5750 
63 49.97 -66.63 6000- 4500 
88 63.62- 83.28 4750- 3600 

100 70.59 -99.94 4250- 3000 

An A.C. 4 -tube short -wave receiver is 
shown in Fig. 8; a circuit variation worth 
special mention is the manner of connecting 
the return leads of the Automatic Tuner 
(1.1, CI, C2A) to a point of low potential. 
This will reduce hand- capacity effects. 

The following constants are suggested for 
the various circuits that appear in this 
article: 

CI, 150 mmf.; CM, C2B, 135 mmf., vari- 
able; C3, .0005 -mf.; C4A, C4ß, .00015 -mf.; 
C5A, C5B, 1.0 mf.; C6A, C6ll, C6C, C6D, 
C6E, C6F, C6G, .002 -nmf.; RI, 10 megs.; 
R2A, R2B, 10,000 obtus ( "Bradleyohms "); 
R3, 20 ohms; Ito, 600 ohms; R5, 15 ohms; 
116 2 -tube ballast; 117, 100,000 ohms; R8, 
400 ohms; 119, 2,000 ohms. Chl, Ch2, Aero 
No. C -60 low -impedance R.F. chokes; Ch3, 
Aero No. 65 high -impedance R.F. choke. 
L1 -L2, special short -wave variometer (de- 
scribed in text). Tl, 1'2, Aero AE-300 
(peaked for code reception), or Thordarson 
11:300 (for phone reception) A.F. trans- 
formers. 

In Fig. 5 is shown the use of a panel - 
mounted (Yaxley No. 760) switch to con- 
nect an Aero "INT -104" inductance into 
circuit to increase the wavelength range to 
200 meters. 

We shall be glad to hear from experi- 
menters as to their success with this type 
of construction. 

Above, alternative arrangements of four -tube short-wave receivers using the "Automatic Tuner" after an untuned or blocking stage of screen-grit 
amplification. The latter practice is coming into increasing rogue; as increasing short-wave reception makes it desirable to minimise radiation. 
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Short -Wave Stations of the World 
Kile- 

Meten cycle. 
4.97 -5.35 60,000 -56,000- Amateur Telephony. 
8.57 35,000- W2XCU, Ampere, N. J. 

12.48 24,000 -W6AQ, San Mateo. Calif. 
(Several experimental stations are authorized 
to operate ou non -exclusive waves of a series, 
both above this and clown to 4 melera.) 

13.04 23,000- W2XAW, Schenectady, N. Y. 
13.97 21.490 -W2XAL, New York. 
14.06 21.320 -DI V, Nauen. Germany. 
14.50 20,680 -LSH. Monte Grande, Argentina, after 10:30 

p. m. Telephony with Europe. 
-FMB, Tauatavo. Madagascar. 
-FMB, Bandanna, Java. 

14.62 20,500 -W9XF, Chicago, Ill. (WENR). 
14.84 20,200 -DOW, Nauen, Germany. 2 to 9 p.m. 

Telephony to Buenos Aires. 
15.03 19,950 -LSG, Monto Grande. Argentina. From 9 

a.m. to 1 p.m. Telephony to Parts and 
Nauen (Berlin). -0IH, Nauen. Germany. 

15.10 19,850 -W MI, Deal, N. J. 
15.12 19,830 -FTO, St. Assise, France. 
15.40 19.460 -F2U, Tamatave, Madagascar. 
15.45 19.400 -FRO, FRE, St. Assise. France. 
15.50 10,350 -....Nancy. France, 4 to 5 p.m. 

-VK2ME, Sydney, Australia. 
1155 19.300 -FTM, St. Assise, France. 10 a.m. to noon, 
15.60 19.220 -WNC, Deal, N. J. 
15.85 
15.91 

18.920 -XDA, Mexico City, Mex. 12:30 to 2:30 p.m. 
18.850 -PIE, Itandoeng, Java. Broadcasts Wed. 

8:40 Lo 10:40 a.m. Telephony with Koot- 
wijk (Amsterdam). 

16.10 18,620 -GBJ, ltodmin, England. Telephony with 
Montreal. 

16.11 18,610 -GBU. Rugby. England. 
16.30 18,490 -PCK, Ko twijk, Holland. Daily from 1 

to 6:30 a.m. 
16.35 18,350 -W ND. Deal Beach, N. J. Transatlantic 

telephony. 
16.38 18.310 -GBS. Rugby, England. Telephony with 

New York. General l'ostoffice. London. 
-FZB, Saigon, Indo-China, 1 to 3 p.m. 

Sundays. 
16.50 18,170 -CG A, Drummondville. 

Telephony to England. 
Co. 

16.54 18,130 -GBW, Rugby, England. 
16.57 18,120 -0 BK, Rugby. England. 
16.61 18,050 -KQJ, Itolinas, Calif. 
16.70 17,950 -FZU. Tamatave, Madagascar. 
16.80 17,850 -PIF. Bandoeng, Java ( "Radio 

Works with Holland. 
16.82 17,830 -PCV, Kaotwijk, Holland. 3 to 9 a.m. 
16.88 17,770 -PHI. Hutzen, Holland. ]team station to 

Dutch colonies. Broadcasts Mon., Wed., 
Thurs.. Fri. 8 to 11 a.m. N. V. Philipe 
Radio, Amsterdam. 

16.90 17,7550 -USI P1. Bangkok, Siam. 7 -9:30 a.m., 1.3 
p.m. Sundays. 

17.20 17.440 -AGC, Neuen, Germany. 
17.34 17,300 -W2XK. Schenectady, N. Y. 

Sat. 12 to 5 p.m. General 
-W2XCU. Ampere, N. J. 
-W9XL. Anoka, Minn., and 

mental stations. 
18.90 16,300- andgr 1 Boenfm 7 

Telegraphs. 
-WLO, Lawrence, N. J. 

18.56 16,150 -G BX. It u g by. England. 
18.75 15,990 -.... Salgun. Indo- China. 
18.80 15,950 -PLO, Itandoeng, Java. Afternoons. 
19.56 15.340- W2XAD. Schenectady, N. Y. Broadcasts 

Sun. 2:30 to 5:40 p.m.. Tues.. Thurs. and 
Sat. noon to 5 p.m.. Fri. 2 to 3 p.m.; 
besides relaying VGY'a evening program on 
Mon. Wed.. Fri. and Sat. evenings. Gen- 
eral Electric Company. 

19.60 15.100 -OXY. Lyngby, Denmark, Experimental. 
19.63 15.280 -W2XE, Jamaica. N. Y. 
19.66 15,250 -W2XAL, New York, N. Y. 
19.70 15,220 -W8XF (EDKAI Pittsburgh. Pa. 9:30 

p.m. on: Saturday from 6. Sundays, en- 
tire program. 

19.99 15.000- CM6Xl. Central Tuinuru, Cuba. 
-Lß1. Monte Grande. Argentina. 

20.00 14,990 -TFZSH. Iceland. 
20.80 14.420 -VPD, Suva. Fiji Islands. 
20.90 14.340 -G2NM, ('aterlmm, England. 
20.97 -21.26 14,300 -14.100- Amateur Telephony, 
22.20 13.500 -....Vienna, Austria. 
22.38 13,400 -WND, Deal (teach, N. J. Transatlantic 

telephony. 
22.69 13,050-W2XAA, 

telephony. 
23.35 12,850 -W2X0, Schenectady. N. Y. Antipodal 

program 9 p.m. Mon. to 3 a.m. Tues.; 
noon to r. p.m. on Tues., Thurs. and Sat. 
General Electric Co. 

-W6XN. Oakland. Calif. Relay's KGO from 
8 p.m., Mon.. Thu.. Sat., to 2:45 a.m. 
Tues., 3 a.m. Fri., 4 a.m. Sunday. Gen- 
eral Electric Co. 

-W2XCU, Ampere. N. J. 
-W9XL, Anoka. afInn., and other experi- 

mental relay broadcasters. 
24.41 12,280 -GBU, Rugby. England. 
24.46 12,250 -FTN, Ste. Assise (farts) France. Works 

Buenos Aires, Indo -China and Java. On 
9 a.m. to 1 p.m.. and other hours. 

-KIXR. Manila, P. 1. 

-OBX. Rugby. England. 
24.63 12.130 -Airplane. 
24.68 12,150 -GBS, Rugby, England. Transatlantic phone 

to Deal. N. J. (New York). 
-UOR2, Vienna (Itosenhugel) Tues., Thurs., 

9.11 a.m. 
24.89 12,045 -NAA, Arlington. Va. Time signals. 8:55. 

9 a.m., 9:55 -10 p.m. 

24.98 12,000 -F20, Saigon, Indo- China. Time Signals, 
2.2:05 p.m. 

25.10 11,945 -KKG, Reline. Calif. 
25.10 11,940 -....Zeesen, Germany, Teats of new Super- 

power broadcasters. 

Quebec. Canada. 
Canadian Marconi 

Malabar"). 

Tues., Thoras, 
Electric Cu. 

other expert- 

Holland. Works with 
a.m. Netherland State 

Iloulton. Me. Transatlantic 

All Schedules Eastern Standard 
Time: Add 5 Hours for Greenwich 

Mean Time. 

Kilo - 
Meters cycles 
25.34 11.840 -W2XE, Jamaica, New York (WABC). 
25.40 11,800 -WBXK (KISKA) Pittsburgh, Pa. 4:30 p.m. 

Saturdays from 0 on; Sundays entire 
program. Television ston. and Fri. 2:30 
p.m. ; 60 lines, 12011 

-W9XF, Chicago (WENS). 
-W2XAL, New York (WRNS"). 

25.53 11,750 -G5SW, Chelmsford, England. 7:30 -8:30 
u. nt. and 2-7 p.m. except Saturdays and 
Sundays. Also 7 -9 p.m. alond;as and 
Wednesdays. Tests with WINO 122 -1 a.m. 
Monday's and Thur -days. 

25.68 11,670 -K10, Kaitultu, Hawaii. 
26.00 11,530 -CGA, Drummondville, Canada. 
26.10 11,490 -GBK, Rugby, England. 
26.22 11,430 -D HC, Naucm, Germany (Berlin) Weekdays 

after r Sun. after J p.m. 
-IMF, Nano:, Germany. 

26.70 11,230 -WSBN, SS. "Leviathan" and A. T. & 
T. telephone connect inn. 

27.00 11,100 -EATH, Vienna, Austria. Mon. and Thurs., 
5:30 to 7 p.m. 

27.75 10,800 -PLN, Itandoeng, Java, 
27.88 1U,760 -PLR, Itandoeng, Java. Works with Hol- 

land and France weekdays from 7 a.m.: 
sometimes after 9:30. 

28.00 10,710 -VAS, Glace Bay, N. S., Canada 5 a.m. 
to 2 p.m. Canadian Marconi Co, 

28.50 10,510 -RDRL, Leningrad, U.S.S.R. (Russia) 
-VK2BL, Sydney, Australia. 

28.80 10,410- VK2ME, Sydney, Australia. Irregular. On 
Wed. after 6 a.m. Amalgamated Wireless 
of Australia, Pennant Hills, N. S. W. 

-KES, Bolinas, Calif. 

(NOTE: This list is compiled from many sources, 
all of which are not in agreement, and which show 
greater or less discrepancies: in view of the fact that 
most schedules and many wavelengths are sti ll in an 
experimental stage : that daylight time introduces con- 
fusion and that wavelengths are calculated differently 
in many schedules. In addition to this. one experi- 
mental station may operate an any of several wave- 
lengths which are assigned to a group of stations in 
common. We shall be glad to receive later and more 
accurato information from broadcasters and other trans- 
mitting organizations, and from listeners who have 
authentic information as to calls, exact wavelengths and 
schedules. We cannot undertake to answer readers who 
inquire as to the identity of unknown stations heard, 
as that is a matter of guesswork : i n addition to this. 
the harmonics of many local long -wave stations can be 
heard in a short -wave receiver.- EDITOR.) 

29.50 10,100- HS2P1, Bangkok. Slam. 
29.98 10,000- CM2LA, Havana, Cuba. 
30.00 9,995 -....Posen, Poland. 
30.15 9,940 -GBU, Rugby, England. 
30.20 9,930 -W2XU, Long Island City, New York. 
30.64 9,790 -GBW, Rugby, England. 
30.75 9,750- ....Agen, France. Tues. and Frl., 5 tO 

6:15 p.m. 
30.90 9,700 -NRH, Ileredia. Costa Rira. 10:00 to 11:00 

p.m. Amando Cespedes Marin, Apartado 40. 
31.10 9,640 -7L0, Nairobi. Kenya, Al flea. 11:00 a.m. 

to 2 p.m. Relays (15SW, Chelmsford. fre- 
quently from 2 to 3 p.m. 

..Monte Grande. Argentina, works Nauen 
Irregularly after 10::30 p.m. 

31.23 9,600 -LGN, ltergen, Norway. 
-W3)(AU. 113 berry. l'a., relays WT'AI' daily. 

31.28 9,580- VK2FC, Sydney, Aust calla. Irregularly 
after 4 a.m. N. S. W. Broadcasting Co. 

-VPD. Suva, Fiji Islands. 
81.35 9,570- WIXAZ, Springfield, Mass. (WBZ). 
31.38 9,550- ....Zeesen. Germany. 10 to 11 a.m., 11:30 

a.m. to 2.30 Rtt)., and 3 to 7:30 or 8:30 
p. Relays Berlin. 

31.40 9,550 -PC1, Hilversum (Eindhoven) Holland. Thu. 
1 -3 p.m., 6.10 min.. Friday 1 -3 ans.. 7 
ans. to 1 a.m. Saturday. N. V. Philips 
Radio. 

31.48 9,530 -W2XA F. Schenectady, New York. Mon., 
Tues., Thun. and Sit. nights. relays WOY 
from 6 p.m. General Electric Co. 

-W9XA, Denver, Colorado. Relays BOA. 
..Helsingfors, Finland. 

31.56 9,500- VK3LO, Melbourne. Australia, irregular. 
Broadcasting Co. of Australia. 

-027R L, Copenhagen, Denmark. Around 
7 p.m. 

31.60 9.490 -OXY, Lyngbv. Denmark. Noon to 3 p.m. 
31.65 9.490 -....Paris, France, 4 p.m. weekdays. 
31.80 9.430 -....Posen. Poland. Tuesdays and Satur. 

days. 1:50.4:30 ans.. Sat. 1:25.7 p.m. 
-MIA. Mexico ('Icy. Mes. 

32.00 9,375- EH90C, flame, Switzerland. Mon., Tues., 
Sat. 3 to 4 p.m 

-OZ7MK. Copenhagen. Denmark. Irregular 
after 7 

p.m. 
32.06 9.350- CM2MK. Havana. Cuba. 
32.13 9,330 -CGA, Drummondville, Canada. 
32.40 9.250 -GBK, Rugby, England. 
32.50 9.230 -FL, Paria. Franco (Eiffel Tower) Time 

signals 3 :56 a.m. and 3:S6 p.m. 
-VK2BL, Sydney, Australia. 

32.59 9.22200 -O BB, Rugby, England. Transatlantic phone. 
33.26 9,010 -0B8. Rugby, England. 
33.70 8,900 -....Posen, Poland. Tests Mon. and Thurs. 

6 to 7 p.m. 
33.81 8,872 -NPO, Cavite (Manila) Philippine Islands. 

Time signals 9:55 -10 p.m. 

May, 1930 

Kilo - 
Meters cycles 
34.50 8.690- W2XAC, Schenectady. New York. 
34.68 8,650- W2XCU, Ampere, N. J.; -W9XL, Chicago. 

-W3XE, Italtluwre, Md. 12:15.1:15 p.m.. 
10:15 -11:15 p.m, 

-W6XN. Oakland. 
34.74 8,630 -WOO. Deal. N. J. 
35.00 8.570 -HKCJ, Manizales, Colombia. 
35.48 8,450 -WSBN, SS "Let lathan." 
36.00 6.330-3K AA. Leningrad. Russia. 2 -6 a.m., Mon.. 

Tiles. . Thurs.. Frl. 
37.02 8.100 -EATH, Vienna, Austria. Mon. and Thun. 

5 :all to 7 P.m. 
-HS4P, Bangkok. Siam. Tues. and Frl. 

8 -11 a.m.. 2- I p.m. Tuesdays. 
37.36 8,030 -NAA, Arlington, Va. Time signals 8:55 -9 

a.m.. 9:55 -10 p.m. 
37.43 8.015- Airplanes. 
37.80 7.930 -DOA, Dotberitz. Germany. I to 3 p.m. 

Rel. hpnstzent ra land, Iterlin. 
38.00 7,890 -VPD, Seta. Fiji Islands. 
38.30 7,830 -PCV, Kotwijk, Holland, after 9 a.m. 
38.80 ,770 -PCL, Kootuijk, Rolland. 9 a.m. to 7 p.m. 
39.70 550.... SS. "ltremen.' 
39.98 7,500 -TFZSH. Reykjavik. Ireland. 

-E K4ZZZ, Danzig (Free State). 
40.20 7,460 -Y R. 1q ans, France. Dally except Sun.. 

11:30 am. to 12:30 p.m. 
41.00 7,310 -....farts. France ( "Radio Vitus ") Testa. 
41.46 7.230 -DOA, Iloeberitz, Germany. 
41.50 220 - .... Zurich. Switzerland. Sat. 3 to 5 p.m. 
41.70 7,190- VK6AG, Perth, West Australia. Between 

ti :30 and I la. nt. 
42.12 7,120- 0Z7RL, Copenhagen, Denmark. Irregular. 

Around 7 p.m. 
43.00 6,870 -EAR lin Madrid, Spain. Tues. and Sat.. 

5 :10 to 7 p. in.. Fri. 7 to It p.m. 
43.50 6.900 -IMA, Rome, Italy, Sun.. noon to 2:30 p.m. 
43.57 6,880- D4AFF, Coethen, Germany. 
43.86 6,835 -VRY, Georgetown, British Guiana. Wed 

and Sun.. 7:15 to 10:15. 
44.00 6.820 -XC 51, San Lozano, Mexico. 3 a.m. and 

3 p.m. 
45.00 6,000 -.... Berlin. Germany. 
45.20 6.635 -WSBN. SS. "Leviathan." 
46.05 6,515 -WOO, Deal, N. J. 
46.70 6,425 -W2XCU. Ampere. N. J.; W9XL, Anoka. 

Minn.; and others. 
47.00 6,380- CT3AG, Funchal, Madeira Island. Sat. 

after 10 p.m. 
-VAS. Glace Bay. Canada. Tests. 

47.35 6,335- W10)(2. Airplane Television. 
V E9AP, Drummondville, Canada. 

48.35 6.22200 HKT. Rogna. Columbia. 
48.74 6,155- W9XAL, Chicago, HI. (WMAC) and Air- 

planes. 
48.80 6,140 -K IXR, Manila, P. I. 3.4:30, 5-9 or 10 

a.m. 2-3 a.m. Sundays. 
48.85 6.140 -KDKA, East Pitts 

urg. Pa. din." 6i :30 -7 48.96 6.120- NIotala, 

a.m.. 11 -4:30 ans. Holidays, 5 a.m. -5 p.m. 
-ARI, Hongkong. China 

99.02 6,120 -W2XE, New York City. Relays WABC. 
Atlantic Broadcasting Co. 

99.15 6.100 -W3XL. Round Brook, N. J. (WJZ, New 
York). 12 midnight on. 

49.20 6,040 -W2XAL. New York. 
49.31 6.080- W2XCX. Newark. N. J. Relays WOR. 

-W8XAA, Chicago, Ill. (WCFL). 
99.40 6,070 -UOR2, Vienna, Austria. 5-7 a.m., 5 -7 

p. m. 
49.50 6,060- W8XAL, Cincinnati, Ohio. Relaya WLW. 

-W9XU, Council Bluffs, Iowa. Relays KOIL. 
-W3XAU, ry, Pa., relays WCAU. 
-HKT, Bogota. l'olontbia. 8 to 11 p.m., 

ex. Sun. and Mon. 
49.87 6.040- W9XA0, Chicago, III. (WMAQ). 
49.80 6.020 -W9XF, Chicago. Ill. 

-W2XBR. New York, N. Y. (WBNY). 
99.97 6,000- ZL3ZC, Chrletrhurrh. Kew Zealand. 11 

P.m. -ml dalr 
-EAJ25, Barcelona, Spain. Sat. I to 4 p.m, 
-RFN. Moscow, Russia. Tues., Thurs., Sat. 

8 to 9 a.na. 
-SAI, K 

Tower. 
Sweden. 

-Eiffel Tower, Paris, France Testing 6:30 
to 6:45 a.m., 1:15 to 1:30, 5:15 to 5:45 
p.m., around this wave. 

-HRD. Tegucigalpa. Honduras. 9:15 p.m.- 
midnight. Mon.. S'ed, Fridays. 

51.70 6.800 -HKT. Barranquilla, Colombia. 8:30 to 
10:30 P.m., Sun. 

52.00 5.770-AFL. Rergedorf, Germany. 
52.42 5.720-VE9CL. Winnipeg. Canada. Jas. Richard- 

son 
52.72 -64.44 5,690-5.510-Aircraft. 
54.51 5,600- W2XBH, Brooklyn. New York City (WBBC, 

SVCGHI. 
56.70 5,300 -A01. Nauen, Germany. Occasionally after i p.m. 
58.00 5.172 -..,, Pragne, rance.slovakla. 
60.90 4.920 -LL, Parts, France. 
61.22 to 62.50 meters -4.800 to 4,900 kr. Television. 

-WBXK, :urglt, Pa. ;- WIXAV. Lex- 
ington, Mass.: W2XBU, Beacon. N. Y.: 
-WENR, Chicago, Ill. 

62.56 4,795- W9XAM. Klein, Ill. 
-W9XL, Chicago, III, 

62.09 4.785 -Aircraft. 
65.22 to 66.67 meters -4,500 to 4,600 kc. Television. 

-W6XC, F.ns Angeles, Calif. 
67.65 9,430 -1)OA, Daeherlla, Germany. 6 to 7 p.m. 

2 to 3 D Mon., Wed., Fri. 
70.00 9.280 -OHK2. Vienna. na, Austria. Sun., first 15 

minutes of hoir from 1 to 7 p.m. 
-RA97, Khabarovsk, Siberia. 5:30 -7 a.m. 

71.77-72.98 4.1.90-4,1 DD-Aircraft. 
72.87 4,116-WOO, Deal, N. J. 
79.72 4.105 -NAA, Arlington, Va. Time signals 8:555 -9 

a.m., 9:55 -10 p.m. 
80.00 3.750 -F8KR. Constantine, Tunis, Africa. Mon. 

and Fri. 
84.24 3.560- 027RL, Copenhagen. Denmark. Tuesday 

and Fri. after 6 p.m. 
84.46 -85.60 3,550 -3.500- Amateur Telephony. 
86.50-86.00 3,490. 3.460- Aircraft. 

(Continued on page 606) 
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Modern Sound Protection au) 
THE PROBLEM OF COLORING IN FILMS 

IN sound -on -film projection, just as in 
television, the characteristics of the 
photoelectric cell, or "electric eye," are 
of the greatest importance. In the lat- 

ter process, they determine the appearance 
of the transmitted image; while, in the 
"talkies," the sounds heard by the audience 

t depend upon the depth and distinct- 
ness of the markings on the sound track, as 
they are "seen" by the photoelectric cell. 
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The rays of the "exciter lamp" of the projector 
affect cells differently at different wavelengths. 
It is evident that the blue light from the lamp 
is more necessary than the red; which is more 

plentiful, but less effective. 

(The workings of this device have been ex- 
plained in the articles on Modern Sound 
Projection in the February, March and April 
issues of RADIO-CRAFT ; and are repeated 
here only as necessary to introduce the pres- 
ent subject.) 

The photoelectric cell depends for its effi- 
ciency on the emission from the lining of 
its bulb of electrons, which flow to the center 
ring, or anode, which corresponds to the 
plate of a two -clement thermionie (rectifier) 
tube. The lining of the bulb corresponds 
to the tube's filament, but is excited to elec- 
tron emission by light, not heat. 

The substances which are most suitable 
for the purpose are the "alkaline" metals - 
lithium, sod' , potassium, rubidium and 
caesium. These, under the influence of light, 
throw off electrons; and thus create a feeble 
current which may he amplified to any de- 
sired value. Since the emission of electrons, 
and therefore the current, is proportional to 
the light received, we have thus a means 
of converting light fluctuations into electri- 
cal fluctuations of corresponding amplitude. 

Differences of Color Response 
However, like the human eye, the photo - 

electric cell floes not respond equally to 
equal intensities of light, if they are of dif- 
ferent colors. The eye sees most clearly a 

given amount of light if the latter is yellow- 
corresponding nearly to the principal color 
of the sunlight which diffuses down to its 
through the "blur" sky. An equal amount 
of energy in the form of deep red or deep 
violet light is less perceptible. 

The color sensitivity of the photoelectric 
cell varies also with the metal used as its 
electron- emitter or cathode. In Fig. 1 the 
respective color sensitivity of the average 
eye and of two principal types of photo- 
electric cells (the Western Electric potas- 

siunl cell and the R. C. A. caesium cell) is 
indicated. 'l'he curves are not indicators of 
absolute sensitivity; but only of the pro- 
portional response to a given color of light. 

('l'he color of light, the reader probably 
is aware, is determined by its frequency; 
just as a musical tone is identified by its 
pitch. All light which human eves can see 
has wavelengths running from about .00039 - 
to .0O0î î- millimeter, or from 1/61,300 to 
1/32,60(1 of an inch. 'l'he colors and wave- 
lengths of the visible spectrum are indicated 
in Fig. 1.) 

It will be seen that the photoelectric cell 
can "see" quite plainly ultra -violet light 
which is invisible to the eye -,just as does 
the camera. On the other hand, the e-, a is 
more efficient in the range of red light. 

Fig. 2 shows the result obtained by fo- 
cusing the standard tungsten -filament ex- 
citer lamp of the projector into the photo- 
electric cell. It is obvious that the total 
effect on the coil is that of all the light 
which it receives, and is, in other words. 
proportioned to the area under the curve 
(shown here for the visible spectrum alone). 
This type of lamp. however, gives little of 
the violet and ultra- violet light to which the 
cells are most sensitive. 

Now, if we insert between the lamp and 
the cell a piece of film which is not per- 
fectly transparent, we weaken the light 
which is received through the clear areas 
of the sound track (See page 457, of the 
Mardi issue of RADIO-CRAFT, and page 519 
of the April issue) and consequently the 
strength of the reproduction of sound. 

This introduced a difficulty in the way of 
producing colored filins with sound: while 
a color process was available, and sound re- 
production had been achieved, the former 
interfered with the Letter. 

One method of getting around the diffi- 
culty was to prepare film in such a manner 
that the picture area alone is chemically 
treated for color, and the sound track is 
clear. This is a highly -expensive process 
of manufacture, however; but Machinery has 
been made for the purpose. 

New Tinted Films 

On the other hand, tinting the entire film 
with a dye which will interfere least with 
the activity of the photoelectric cell is much 
less costly; and research work along this 
line has resulted in the production of many 
types of tinted films. 

'l'he difference, however, between eye and 
photo -cell sensitivities has its influence. A 
yellow color filter hardly produces any les- 
sening of light to the eye, while it may be 
almost dark to the photo -cell, which misses 
its favorite blues. On the other hand, blue 
scenes may be very Clark to the eye, yet 
affect the till's sound volume but little. 

It was decided that 30% density -cor- 
responding to that absorption of energy by 
a tinted film, in comparison with clear base 
film -could be allowed. This may be com- 
pensated on the volume control by advanc- 
ing it two or three steps. 

The contrast in visual and photoelectric 
densities may be illustrated thus, the per- 
centages being those of light lost by the 
eye and by the two types of cells. (K rep- 
resents potassium, and Cs caesium, in the 
chemical table.) 

Film Tint Eye K Cs 
Fleur de lis (blue purple) 75 14 30 
Clear 0 0 0 
Rose Dorée (deep pink) 43 19 15 

Afterglow (orange) 43 27 15 

Candleflanle 25 24 9 

(orange- yellow) 
Verdante (green) 43 28 18 

Turquoise (hlue) 54 10 24 
Nocturne (violet -blue) 72 9 28 
Inferno (fiery red) 64 18 22 

The psychological aspects of the use of 
these and ninny other tints in projection, 
for their effect on the spectators, as well 
as these photoelectrical problems, were dis- 
cussed at length in a paper from which 
many of these data were abstracted, and 
which was presented to the Society of Mo-. 

tion Picture Engineers by Loyd A. Jones 
of the Kodak Research Laboratories. 
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The photoelectric cells used in sound-film reproduction are more sensitive than the eye to violet and 

blur light: less so to yellow and red. The film must pass rays which will operate the photo cell, 

as well as those which form the image on the screen. 
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The Pentode as A Service 
Problem 

Advance data on probable three -grid -tube circuits and their 
operation 

By GEORGE LEWIS 
(Vice -President, Arcturus Radio Tube Co.) 

THE advent of the Pentode brings 
forth two interesting radio condi- 
tions-a new tube for the experi- 
menter and new problems for the 

Service Man. While, at the present writing, 
po pentode receivers are being manufac- 
tured for distribution in America, many ex- 
perts believe such a tube will be shortly in 
common use and it is worth while at this 
time to consider just what this tube is, and 
what will be its probable effects on the in- 
dustry and the radio listening fan. 

wherein changes in plate power no longer 
follow proportionately the grid variations. 
As the grid swing increases, the time comes 
when the variation in plate conditions is out 
of step with the variations at smaller grid 
swings; and the result may be noticed as 
distortion. This condition is familiar to 
all who have studied the action of the sim- 
ple triode (three -electrode tube); and it is 
the effect to be expected when the grid 
swing strays from the straight portion of 
the characteristic curve. 

THE Pentode described in this article, while utilizing the same advanced con- 
struction principles as that introduced to our readers in the April issue of RADIO - 

CRAFT, is a tube of different characteristics and designed for an entirely different 
purpose. Mr. Lewis describes a power amplifier with a "Mu" so high that a single 
stage of audio alone is required, and discusses the possibility of making the detector 
also the output stage. 

As generally known to the radio profession, the use of pentodes has been revolu- 
tionary in European radio practice. They not only economize in the number of tubes, 
but they cut down the distortion which is necessarily increased in geometrical progres- 
sion through the coupling devices of a multi -stage amplifier. 

We may therefore look forward to the development of receivers, for battery as 
well as house -current operation, in which from two to four pentodes will be employed 
to give volume, sensitivity and quality equal to that obtained by older models with 
double the number of tubes. -Editor. 

The pentode has recently been brought 
into prominence by two factors -an effort to 
condemn it as useless, and a general ripen- 
ing of the situation as the tube actually be- 
came useful! The situation may be clarified 
by the consideration of several simple facts 
regarding this five- electrode (three -grid) 
tube; and the reader may draw his own 
conclusions. 

Distortion and Its Causes 
The efficiency, with which power variations 

In the plate circuit are controlled by fluctu- 
ations in the grid circuit, is the ultimate 
criterion of a vacuum tube's excellence. Un- 
fortunately, so far as we are concerned, 
this definition is limited by the possible in- 
troduction of distortion -the condition 

Fig. I 

The fundamental circuit of a screen -grid (four - 
element) tube, omitting isolating components. 

It is the distortion accompanying rela- 
tively small grid swings in the ordinary 
screen -grid (two -grid) tube that limits the 
utility of this device; which nevertheless 
from the point of view of the agreement of 
plate variations with grid fluctuations, is a 
highly -efficient tube. 

The operation of a vacuum tube-the ef- 
fectiveness with which it amplifies- depends 
upon the effectiveness with which the po- 
tential changes on the grid control the plate 
current, which is an electron stream flow- 
ing between the cathode (or filament) and 
the plate. This variation in the plate cur- 
rent is caused by a variation in the voltage 
existing between the (positive) filament 
and the (negative) grid. As this charge on 
the grid is increased, for instance by adding 
additional negative bias or by applying the 
negative half of an alternating -voltage 
cycle, the plate current is decreased; since 
the augmented negative charge repels more 
of the electrons seeking a path, through the 
grid, to the plate. 

Space -Charge Effects 
The negative charge existing between the 

filament and the grid of an ordinary vacuum 
tube has two components: the useful control - 
charge, imposed on the grid, and the "space 
charge," which, in the '01A tube for instance, 
is useless but inevitable. The space charge 
is an accumulation of electrons, relatively 
constant in effective potential, which are 

Fig. A 
The appearance of 
an experimental 
model of the Arc- 
turus power pen- 
tode for output cir- 
cuits. It tas a 
heavy filament di- 
rectly heated by 
alternating current. 

more or less permanently parked between 
the cathode (filament) and the grid. 

Returning to the problem under considera- 
tion, it is fairly obvious that, if we could 
eliminate this negative space charge, the 
effect of grid- potential variations on the 
plate current would be considerably in- 
creased. In other words, the effectiveness 
of the tube would be raised. This is ex- 
actly what the fourth element, or the screen - 
grid, accomplishes, by introducing a counter- 
acting positive charge. A few of the elec- 
trons, of course, stick to this screen -grid; 
but the majority of them, traveling some 
twenty thousand miles a second, pass 
through the mesh and continue on to the 
plate. 

At the same time, the effectiveness of the 
plate potential in the "tetrode" or screen - 
grid tube, is increased. In the "triode," or 
standard three -element tube, a rather ex- 
cessive plate voltage is required to over- 
come the effect of the space charge, and 
to create sufficient plate current for the 
satisfactory operation of the tube. How- 
ever, with the space charge eliminated, we 
find we can achieve the same effect at much 
lower plate potentials or (in general prac- 
tice) we can obtain the usual increase in 
efficiency by operating the tube at a plate 
potential in excess of the minimum require- 
ment of the tube (as by operating the '24 
at the normal 'OlA plate voltage). 

Secondary Emission 
Unfortunately the effectiveness of the 

screen -grid tube, particularly as a power 
amplifier, is limited by "secondary emis- 
sion." This phenomenon is to be observed 
in practically all forms of electronic devices; 
it is the emission of electrons by the anode 
(plate) caused by the bombardment of the 
original cathode ray. As the electrons strike 
the plate at extremely high velocities, they 
knock off additional electrons. Also, the 
bombardment of the plate often heats it to 
an electron -emitting temperature. In the 
ordinary triode, these electrons may float 
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around for a fraction of a second and either 
return to the plate or join other electrons 
in the space charge. However, in the screen - 
grid tube, because of the presence of another 
highly positive charge on the screen -grid, 
many electrons leave the vicinity of the 
plate and travel to the screen -grid. These, 
by taking a direction exactly opposed to 
that of the electrons leaving the filament, 
partially nullify the effect of the original 
electrons which form the plate current. 

This reduction of the plate current by 
secondary emission becomes particularly ef- 
fective when, as very often happens, the 
screen -grid is at a higher positive potential 
than the plate itself! An inspection of Fig. 
I, which shows the regular fundamental 
screen -grid tube circuit, will show how this 
is possible. The output of the tube is gen- 
erally connected to an inductive load, the 
voltage drop across which (with A.C. grid 
variations) will momentarily oppose the 
plate- battery charge on the plate. When 
this voltage drop is in excess of the differ- 
ence between the voltage of the plate bat- 
tery and that on the screen -grid, the screen - 
grid must have a higher momentary voltage 
than the plate of the tube. It is then that 
the effect of secondary emission is most 
marked; and we have a condition where the 
plate current varies in a manner which is 
not at all consistent with its normal changes 
under grid fluctuations. In other words, 
we have run up against the limiting factor 
of distortion. 

This is the reason why the screen voltage 
is always less than the plate voltage. 

Functioning of the Pentode 

The construction of the pentode effectively 
reduces this secondary emission, making it 
possible to take full advantage of the screen - 
grid amplification in power circuits. The 
third grid is connected to the cathode in- 
side the tube, and is commonly termed the 
"cathode- grid." This grid is obviously at 
the sanie potential as the cathode and has 
no great effect on the electrons that have 
just left the cathode en route to the plate. 
However, its negative potential (with ref- 
erence to the plate) is that of the instan- 
taneous plate voltage; with the result that 
the secondary electrons prefer returning to 
the plate rather than passing through the 
cathode -grid back to the screen -grid. 

Fig. 2 shows a typical pentode arrange- 
ment while Fig. A is a photograph of an 
experimental Arcturus pentode. 

The internal construction of the pentode 
is shown in Fig. 3, with its prong arrange- 

. ment in Fig. 3A. 
In the pentode we have something ap- 

proaching the ideal vacuum tube, in which 
the maximum amount of plate power is con- 

-- trolled huy a minimum amount of grid -volt- 
age fluctuation. The pentode illustrated is 
a screen -grid tube adapted to power pur- 
poses, and intended for use in circuits where, 
with the four -element tube, the grid swing 
would be sufficient to introduce distortion 
through secondary emission. 

The future popularity of the pentode will 
undoubtedly lie in its use as a power tube, 
as it is here that its advantages are most 
manifest. 

Experimental models in our laboratory in- 
dicate that a good commercial pentode will 
deliver about 2.5 watts of undistorted power 
output, dissipating about 8 to 10 watts on 
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the plate, at a plate potential of 250 volts, 
with a grid swing not exceeding 15 volts. 
Contrast this with the output of a '45 power 
tube which dissipates some 8 watts, with a 
50 -volt grid swing which delivers 1.6 watts 
to the load or speaker circuit. 

CATNODE -GR /O 
.SCREEN 4R /D 

CONTROL -GRID 

The interior arrangement of the elements of 
a pentode with directly- heated filament; the 
cathode -grid is connected internally to the mid- 
point of the filament. Below, prong arrange- 

ment of the pentode base. 

In other words, a good pentode, properly 
operated, will be more efficient than a '45 
tube, for the same power employed (in the 
power tubes); but it possesses so high an 
amplification constant that it definitely 
eliminates the first audio stage and in many 
instances will function as both detector and 
power amplifier, with obvious and added 
economics. The elimination of previous 
stages automatically eliminates the hung and 
incidental distortion associated with the 
discarded tubes. 

It is difficult at this time to venture a 
guess at the commercial probabilities of the 
pentode, aside from those suggested by the 
engineering considerations already described. 
The possibilities of such a tube are too great 
to be suffocated under the desirability- (from 
the manufacturer's point of view) of con- 
tinuing in the rut of present receiver de- 
signs. The type that will be marketed will 
be a high-amplification power tube, selling 
for a price somewhat in excess of that of 
the present screen -grid tubes. 

An Experimental Circuit 
The fundamental circuit is shown in Fig. 

2, in which the pentode is resistance -coupled 
to the detector tube. The potentials indi- 
cated are not necessarily those to be speci- 
fied in final production types, but are pro- 
portionately logical. 

A peculiar thing about the pentode is that 
the greatest undistorted output can be se- 
cured at load impedances considerably below 
the plate impedance of the tube, rather than 
at twice the plate impedance (which is cor- 
rect for the triode.) Experimental models 
require a load impedance of about 6000 
ohms for maximum undistorted power out- 
put. 'l'he pentode, which favors high fre- 
quencies slightly, should be used in conjunc- 
tion with a dynamic speaker. The coupling 
transformer should, therefore, have a pri- 
mary impedance of about 6,000 ohms at 100 
cycles and a secondary impedance matching 
the voice -coil of the reproducer. 

So far as present -day receivers are con- 
cerned, the advent of the pentode should 
have no great effect on the popularity of 
the better designs. One of the finest re- 
ceivers obtainable today and another big 
seller in the popular class do not employ 
screen -grid tubes, despite the ballyhoo and 
the genuine screen -grid possibilities. The 
exact utility and economic field of the pen- 
tode will be determined by the engineers 
designing receivers for the set manufac- 
turers -which is as it should be. 

However, in D.C. districts, such as mid- 
town Manhattan (New York City) the im- 
provement is radical. The pentode should 
make direct -house -current receivers really 
practical, by effecting an improvement in 
output at low plate voltages over standard- 
type power tubes. 

Servicing the Pentode 
While the pentode is an excellent power 

tube, I doubt if it will be readily adaptable 
to receivers already employing a three -ele- 
ment tube in the output stage. As tubes 
capable of handling higher powers have here- 
tofore been brought out, 'it has often been 
the Service Man's job to improve his cus- 
tomers' receivers by making the relatively 
simple changes necessary to accommodate 
the new tube. 

In the case of the pentode, the game will 
seldom be worth the candle. The output of 
a good modern receiver is well -nigh perfect. 
'l'he function of the pentode will be to make 
possible better sets for the money, rather 
than to improve the actual quality output 

(Continued on page 601) 
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Fig. 2 

The elements of a circuit in which the output 
stage is a pentode, resistance -coupled to the 
detector. The values used are subject to modi 
fication, as the tube design is still experimental. 
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The "Hi Q -30" for Custom Builders 
The latest of a distinguished series of receivers which have been 
noted for their high amplification and extraordinary selectivity 
and quality, the "Hi Q -30" embodies new principles of design. 

" HAT is the difference between 
the 'HiQ -30' and the 'HiQ -29 ?'" 
This is the first question that 
arises when the latest of this dis- 

tinguished series of receivers is announced. 
The answer is that the latest "HiQ" has 
three stages of screen -grid R.F. amplifica- 
tion instead of two, an improved system of 
tuning, an improved volume control, "unit 
construction" or seven basic units, push - 
pull '45s, a new type of condenser -gang 
(called the "battleship" design), and single - 
dial control. 

'l'he "HiQ -30" is a receiver in which the 
gain raises a threshold signal strength of 
1 microvolt (per meter) to the output stand- 
ard of 50 milliwatts in an optimum load 
(A.F. output device). Where such ex- 
treme degrees of amplification are devel- 
oped, good circuit operation requires ex- 
ceptionally selective tuning circuits. A 
band -pass "pre- selector" comprising Ll, L2, 
L3, and a tuning -condenser gang Cl (Fig. 1) 
and an interstage tuned -transformer- coupled 
amplifier, incorporating L4, V2, L5, V3, L6 
and V4, and controlled by a second con- 
denser gang C2, together give extreme se- 
lectivity with full sideband reproduction. 
The volume is controlled by adjusting R12, 
which varies the grid bias of VI and V2. 

The chassis of the "HiQ -30" measures 
7 x 123/4 x 24 inches, giving a wide choice 
of consoles. A phonograph pick -up may be 
connected as provided for. A control on the 
panel is mechanically linked to Sw. 1 on 
the subpanel. 

Selectivity "Squared" 
The selectivity of the "pre- selector" filter 

is such that, even with fixed R.F. trans- 
formers in the subsequent stages, it would 
hold the tuning width to not more than 15 
kilocycles under ordinary reception condi- 
tions. On the other hand, without it, the 

By LEWIS MARTIN 
Hammarlund Manufacturing Company 

tuned -transformer coupling of the "Hi Q" 
would give sufficient selectivity. The com- 
bination of the two systems is intended to 
eliminate an undesirable condition- "cross 
modulation" or "cross talk" -which might 
otherwise exist. In the laboratory, many 
commercial receivers demonstrate 10 -kc. se- 
lectivity; but they are found woefully lack- 
ing in this essential when "on the field." 
The difference between broad tuning and 
"cross- talk" becomes evident when the sta- 
tion to which the set is tuned goes off the 
air -for in the latter case, the interfering 
station disappears simultaneously. 

(A discussion of "cross- modulation" and 
the reason for it will be found on page 582 
of this issue. -Editor.) 

The manner in which station signals 
"snap in," rather than "slide in," is char- 
acteristic of band- selector tuning circuits. 
A point which cannot be stressed too greatly 
is that care must be taken to obtain a good 
tube for every stage in the set; and excep- 
tional care roust be given to obtaining ex- 
act balance of each tuned circuit. Apropos 
of this, the "kitchen -table constructor" will 
find it a discouraging proposition to wind 
twelve coils with the expectation that they 
will "track" throughout the tuning band 
when used in conjunction with six variable 
condensers, all adjusted by a lone knob. 
However, for the constructor who fully ap- 
preciates these and kindred technicalities 
there are given below details of the coils 
used. 

Design of the Units 
A variation from an older practice, that 

of fabricating a working radio set from in- 
dividual parts, is observed in the assembly 
procedure for the "HiQ -30 "; it has been 
found that faults in assembly- and wiring are 
reduced to a minimum by supplying to the 
constructor a lesser number of units, com- 

V7 LS V6 j V8 / DUPLEX LINE INPUT 

T3 R13-R17 RECEPTACLE 

A view from above of the "1H -Q -30" chassis with its power pack at the 
rear; the circuit is at the top of the opposite pape. Cl and Ll, L2, and L3 
house the "pre -selector" unit, which feeds into the first screen -grid tube Vl. 

pletely wired and balanced. Each "basic 
unit" (of which there are seven) comprises 
a number of tested components. 

Each of the radio- frequency inductance 
units included in the tuning circuits is 
encased in a copper shielding can; while 
each of the triple -gang variable condensers 
(.0005 -mf. ":iidline ") is housed in an Mu- 
min can, and its sections are individually 
shielded by partitions. Both units are con- 
trolled by the single drum dial. 

The balancing condensers in shunt to the 
tuning condensers constituting unit C1 have 
a minimum capacity of 2 mmf. and a maxi- 
mum capacity of 35 mmf.; the balancing 
condensers that complete tuning unit C2 
have a minimum capacity of 2 mmf. and a 
maximum capacity of 70 mmf. The "polar- 
ized" R.F. chokes Chl, Ch2, Ch3, and Cho 
are also housed in aluminum shield cans. 

The first audio transformer Ti has a ratio 
of 11/2 to 1; the input push -pull transformer 
T2, of 2 to 1 on each side; while the output 
push -pull unit T3 is selected with reference 
to the characteristics of the reproducer, as 
shown by the list of parts. 

The line -voltage regulator R18 is designed 
for use with a power transformer whose pri- 
mary is tapped for an 80 -volt A.C. input. 
Ch5 and Ch6 are 30 -henry choke coils, con- 
tained in the shielded case of the power 
transformer PT. 

The voltage divider consists of five re- 
sistor- windings on a vitreous tube 3 /4 -in. in 
diameter and 5 in. long, enameled. They 
have the following values: It13, 850 ohms; 
R14, 2,500 ohms; R15, 1,500 ohms; RI6, 
3,000 ohms; R17, 2000 ohms. 

List of Parts 
One Hammarlund "HiQ -30" cadmium- plated 

foundation unit (including two 25,000 -ohm 
resistors 112 and R5) No. QFU -30; 

(Continued on page 592) 
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A bottom vino of the "Hi Q -30" chassis, showing all the airing connections 
of this A.C. receiver. The parts shown may readily be identified by com- 
parison with the schematic circuit and the accompanying list of components. 
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Complete schematic circuit of the new liammarlund "Hi Q -30," embodying the newest refinements in set design. The power pack is shown below, 
with its external connections. This receiver is designed for the set owner who wishes something more than can be obtained from mass -production, 

factory- assembled receivers. 

Adapting Screen -Grid Sets for the Pentode 

THE changes necessary to make pos- 
sible the use of the type "P -1" pen- 
tode in sets designed to operate with 

'24 tubes are neither difficult nor expensive. 
Tests have shown that, although the opti- 
mum plate voltage for this pentode is 250 
and the optimum screen voltage is 135, it 
will work satisfactorily with 180 volts on 
the plate and 75 on the screen. The last - 
named voltages are those most commonly 
found in present day sets and, in general, 
it is not advisable to attempt to change 
them. Where '45's are used in the last audio 
stage, it is a simple matter to connect the 
plate returns from the pentodes to the 250 - 
volt tap on the voltage divider. All the pen- 
todes in a set will operate at the same plate 
and screen voltages. 

The outstanding difference in construc- 
tion between the pentode and the '24 is the 

The pentode as shown here, drawing space 
charge current from the voltage divider of the 
power pack, requires less biasing resistance in 
its cathode return that the circuit of Fig. 2. 

By F. S. HU DI) Y 
Assistant to Chief Engineer, CeCo Mfg. Co. 

presence of a space -charge grid in the for- 
mer. Hence, the first consideration in chang- 
ing a set is the provision of a potential of 
13.5 volts positive for application to the 
space- charge grid. This may be done in 
two ways: the simpler is to provide a bat- 
tery of nine small dry cells, connected from 
the space -charge -grid terminal on the side 
of the tube base to the cathode terminal on 
the socket. The other is to connect the 
space -charge terminal through a resistance 
of 8200 ohms to the 75 -volt screen -grid tap 
on the voltage divider or 16,500 ohms to the 
135 -volt tap. Where it is possible to secure 
an extra tap on the voltage divider, the 
space- charge terminal may be connected to 
a tap giving a voltage equal to 13.5 plus the 
control -grid bins (which is usually one and 
one half volts.) In any one of these con- 
nections, the space- charge grid should be 
held at ground potential, with respect to 
any radio- frequency voltages, by the con- 
nection of an 0.5 -mf. condenser from its 
terminal on the base to the ground. When 
these connections have been properly made, 
a high -resistance D.C. voltmeter will read 
13.5 volts between the space -charge connec- 
tion and the cathode terminal. Voltages in 
excess of 13.5 shorten tube life; while volt- 
ages less than 13.5 will cause somewhat in- 
ferior reception. 

'l'he correct voltage to be applied to the 
control grid is 1.5 volts negative with re- 
spect to the cathode; this is most commonly 
clone by inserting a resistor in series with 
the "Ii -" return to the cathode. The plate 
current of the tube causes n voltage drop 

in the resistor, and makes negative (with 
respect to the cathode) the grid connected 
to the terminal of the resistor nearest to 
the negative terminal of the "B" supply. 

The plate current of the pentode is some- 
what higher than that of the '24 and, for 
this reason, the grid will be made too nega- 
tive because of a greater drop in the bias 
resistor. The current will be different if 
a separate battery is used to furnish space - 
charge -grid potential; and a different value 
of bias resistor is needed. 

With a separate battery, for the space - 
charge grid, the plate current of the pen- 
tode is 3.5 milliamperes, the screen -grid 
current 0.5 -ma.; a total of 4 ma. To obtain 
a biasing potential drop of 1.5 volts, a 375 - 
ohm resistor is needed. 

If the space -charge grid is to be given 
its potential from the power pack, the total 

(Continued on page 597) 

When the pentode takes its spare charge cur- 
rent from a battery connected to the terminal 
on its base, the circuit is as shown. CI, of 
%-mf. capacity. is needed, as well as the 

proper resistor value. 
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Curing "Station Interference" 
in the Receiver 

A discussion of the cause for a considerable amount of the diffi 
culty of "cross- talk," experienced with even very selective 

apparatus 
By SYLVAN HARRIS 

THERE is no doubt that many of you 
have experienced a lot of interference 
which you attributed unwittingly to 
lack of selectivity, or to condensers 

out of alignment, or to high -resistance cir- 
cuits, or what not. At any rate, let it 1w 

known at the start that there are several 
other sources of interference. 

One other kind is what we may call "set 
pick-up," since we have no better name for 
it. This is merely the effect of the energy 
of the passing radio wave on the wiring of 
the set, and it can generally be identified 
by simply pulling the first R.F. tube out of 
the socket. After you do this, if you still 
hear the signals, it is clear that what you 
heard has been "picked up" by the wiring 
of the set. The obvious cure for this is to 
completely shield the whole receiver. Since 
this is generally being done nowadays, this 
cause of interference is rapidly passing into 
the limbo of forgotten things; except under 
the worst conditions, where the receiver is 

located near or "under the eaves" of the 
broadcaster. 

Interference which results from power - 
line pick -up is also gradually disappearing, 
with the introduction of buffer condensers. 
R.F. chokes in the power lines, grounding 
condensers, and what not. 

But the kind of interference we are going 
to discuss in this article is more difficult to 
handle than those which we have mentioned. 
Its cause is the same principle that permits 
us to use an electron tube as a detector, or 
rectifier, of radio-frequency signals: we re- 
fer to the rectifying properties of the tubes. 

Effect of Untuned Coupling 

This form of interference is known as 
"cross -modulation :" it is the saute kind of 
modulation that we have in the detector 
tube -or should we call it de- modulation? 
It is both, as we shall see. And we call it 
cross- modulation to distinguish it from the 
useful fortes of modulation which we require 
in both transmitting and receiving. 

Remember the untuned or "aperiodic" 
couplings we used to use in the antenna cir- 
cuit? These consisted merely of a choke 

Fig. 1 

Three typical "untuned" antenna couplers, which 
accept all R.F. frequencies, used to eliminate 
a panel control and produce a single -dial set. 

MR. HARRIS, well known as a 
radio editor and as a designer 

of commercial receivers, here presents 
the fruit of some technical researches, 
designed for the guidance of engi- 
neers, in a form which will appeal 
more to the Service Man and the ex- 
perimenter who are trying to demon- 
strate the combination of sensitivity 
with quality. 

coil, or an auto- transformer, or even a sim- 
ple resistor, placed between the grid and 
cathode of the first R.F. tube; the grid end 
of the coupler being connected to the aerial, 
and the cathode end connected to the 
ground. ('These arrangements are shown in 
Fig. 1.) Let us see what is likely to hap- 
pen, and what actually does happen, when 
the signals are strong, and when the R.F. 
amplification is very great, as it is nowa- 
days. 

All signals in the vicinity of the antenna 
are impressed simultaneously on the input 
of the first H.P. tube, for the antenna cir- 
cuit is untuned, and is supposed to be an 
acceptor circuit for all signals. Of course, 
the strength of the signal voltage reaching 
the first grid depends upon the frequency - 
characteristic of the coupling device, but 
this is generally a pretty good one. 

Let us suppose that we usually tune in 
WEAF (NO kilocycles) at 80 on the dial, 
and \CGCP (1250 kilocycles) at 20 on the 
dial. 'Then we find that, by turning our 
dial to about 95, we can hear both of these 
stations together. What is happening? 

The same thing that happens in a super- 
heterodyne: the two stations "heat" to- 
gether. One beat -frequency, the sum of the 
two, is outside the tuning range of our re- 
ceiver, and so does not cause us any trouble; 

but the other -the difference- frequency, or 
590 kilocycles (1250 -66i0 =590), is just 
within the upper limit of our tuning range. 

Now, the mere presence of the two sig- 
nals upon the input of the first tube would 
cause us no trouble if this tube did not act 
as a rectifier and permit one signal to modu- 
late the other, thus producing the beat- 
frequency in its plate circuit. 'l'he tube acts 
this way because its plate current -grid 
voltage characteristic curve is not exactly 
straight, but has a slight curvature, even 
when we operate well up on the curve. 

So, in the plate circuit of the first tube, 
we have current of a frequency different 
from the frequencies of the signals, and 
lvhich is within the tuning range of our 
variable condensers. This exotic frequency 
is then amplified by the R.F. amplifier in 
the usual manner; and we therefore hear 
both stations simultaneously at a point on 
the dial where we shouldn't hear them. 

We can pick out dozens of combinations 
of stations which will produce this effect. 
All that is necessary is that either the dif- 
ference or the sum of the two frequencies 
should lie within time tuning range of the 
receiver. There is one short interval in the 
whole tuning range in which no beat -fre- 
quencies can he obtained. This is near the 
middle of the range, from about 950 to 
1060 kilocycles. A chart, showing the va- 
rious possible combinations of frequencies 
which can produce beat frequencies within 
the broadcast band, was included in the 
writer's paper on cross -modulation in the 
Proceedings of the I. R. E., February, 1930. 

Use of Push -Pull Input 
The obvious way of curing this form of 

cross -modulation is to tune the antenna 
coupling; but it may be of advantage, some - 
times, to keep the antenna untuned. In 
this connection it is worth while to note 
that we can make the acceptance- character- 
istic of the coupling device almost anything 
we want; and so boost up the gain on the 
long waves, where we often need it so badly. 
In any event, it is possible for us to retain 
the unturned circuit and eliminate the cross- 
modulation, by using a push -pull circuit as 

the first radio- frequency amplifier stage. 
Such a circuit is shown in Fig. 2. 

There are several things to notice in this 
diagram. In the first place two of the coils 
must be wound in opposite directions, in 
order to place signal voltages of opposite 
polarity on the two grids; this is necessary 
in all push -pull stages. In the second place, 
because the two tubes are so closely coupled 
together, it is almost impossible to prevent 
them from oscillating unless a neutralizing 
scheme is used. The two capacities (C1 and 
C2), connected cross -wise between the tubes, 
are the neutralizing condensers. A very 
strong modulation signal, to which the set 
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In the usual grid -biasing arrangement, the bias 
falls off as the plate current decreases, until 

the grid draws current. 

is tuned, can be made to disappear com- 
pletely by adjusting the neutralizing con- 
densers until the circuits are correctly 
balanced. 

The fact, that this form of modulation 
can be corrected by using a push -pull cir- 
cuit, indicates that it is due to curvature 
of the grid -plate characteristic curve. 

Screen -Grid Problems 
Another form of cross -modulation occurs 

when tubes are operated at such voltages 
that grid current flows. Many people have 
called this condition "overloading"; it was 
not overloading in the most serious case 
w.: have had to contend with lately. Most 
screen -grid tubes have such characteristics 
that grid current flows -even when there is 
no signal at all -when the grid voltage is 
made less than about 1.5 volts negative. 

Under such conditions, when the signal 
conies on, even though it has a voltage con- 
siderably less than the bias, it produces a 
variation in this grid current (just the same 
thing that happens in our grid -leak grid - 
condenser detector) and the signal is recti- 
fied. 

Now, suppose we have two signals applied 
to the grid of the first screen -grid tube, 
while grid current is flowing; the one signal 
will then modulate the other and, when we 
tune to either of them, we will hear the 
intermingled programs of both stations. In 
this case we tune, not to the beat frequency, 
but to one or the other of the interfering 
signals. This phenomenon occurs when we 
have two strong signals fairly close together 
in frequency. 

Furthermore, it generally occurs on re- 
duced volume. As you are aware, it is cus- 
tomary to obtain the biasing voltage for the 
grids of screen -grid R.F. amplifier tubes by 
placing a resistor in the cathode circuits, 
and connecting the grid return below this 
resistance. (The arrangement is shown in 
Fig. 3.) The plate current of the tube flows 
through this resistor R, and the voltage drop 
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in it creates the grid bias. Now, when the 
volume is controlled by reducing the voltage 
of the screen, the plate current decreases - 
and, consequently, the bias decreases. So, 
when we reduce volume on a strong signal 
and thereby reduce the bias, we soon come 
to a point when the grid begins to take 
current, and the modulating process begins. 

Maintaining Grid Bias 
The obvious methods of curing this are 

twofold; the first is, of course, to make the 
input of the first tube so selective that only 

Fig. 2 

This untamed push-pull R.F. input is designed 
to eliminate cross modulation; it must be neu- 
tralized, as with the condensers Cl and C2, to 

prevent oscillation. 

one signal can get to the grid at any one 
time. There is, however, a limit to this, 
which is found in the impairment of quality 
due to side -hand cutting when we use the 
simple tuned circuits. Here is an obvious 
use for the "pre- selector" band -pass circuit. 

The other obvious cure is to prevent the 

grid bias flour getting so low that grid cur- 
rent can flow in the circuit; this can easily 
be done by adopting the arrangement (Fig. 
4) in which the grid- return or ground is 
connected to the voltage divider of the power 
pack at a point 1.5 volts below that where 
the cathode circuit is connected. Then, 
even when the cathode current (or plate 
current) of the tube is as low as zero in 
value, the grid will be still 1.5 volts negative 
with respect to the cathode; and no grid 
current can flow. 

There is one objection to this method 
however; because it is often necessary, 
when receiving very strong local signals, to 
reduce the screen voltage so far (in order 
to make the listening comfortable) that the 
plate current is reduced to perhaps 30 mi- 
croamperes or less. This means that we are 
operating near the "cut-off" of plate cur- 
rent, which is obviously a bad thing in am- 
plifiers; since it permits only the stronger 
bursts of signal voltage to get through, and 
the quality suffers considerably thereby. 

The set designer, therefore has had to 
resort to other expedients in order to over- 
come these troubles. A practical answer 
has been found in the use of two volume 
controls. One of these is the usual poten- 
tiometer (Rl in Fig. 5) which controls the 
screen voltage. The other is the potentiom- 
eter (R2) connected across the primary of 
the first R.F. transformer (i.e., in the an- 
tenna circuit and forming a well -known 
form of volume control. 

Both these controls are operated simul- 
taneously by a single shaft. On reducing 
volume, therefore, by the time the screen 
voltage has been so reduced that grid cur- 
rent begins to flow, or we approach the cut- 
off of plate current, the volume control at 
the antenna has simultaneously diminished 
the signal. In other words, by the time we 
approach a condition where the signal begins 
to suffer, the signal is no more. 
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Fig. 4 Fig. 5 
The connection at the left keeps the grid bias much steadier than that of Fig. 3. At the right, dual 

volume control. It'hen 121 and R2 are orerntrd together, distortion is minimised. 

Selling Radio to the Schools 

IF ever there was a case of the "vicious 
circle," it is the problem of introducing 

radio in schools. School boards decide 
against radio installations for the reason 
that there is insufficient educational material 
available during school hours in the present 
broadcast programs. Broadcasters, on the 
other hand. refuse to provide more educa- 
tional material during school hours on the 
ground that there are not enough schools 
equipped with radio to make the effort 

By J. E. SMITH 
President National Radio Institute 

worth while. A perfect vicious circle. Yet 
the problem is not quite as hopeless, I be- 
lieve, as it might seem. It so happens that 
the centralized radio installat may be 
employed quite independently of radio pro- 
grams. By means of a microphone, it be- 
comes possible for the principal to address 
the students at their own desks, without 
calling for an assembly. The physical -cul- 
ture instructor can order "windows uh." 
and proceed with brisk setting -up exercises, 

without having the students leave their class- 
room. The visitor to the school can say a 
few words to the students at their desks. 
Or, with a phonograph pick -up, it becomes 
possible to provide any desired musical pro- 
gram, language lesson, and so on. .A radio 
installation, fortunately, has other lises be- 
sides the interception and distribution of 
radio programs. That is the idea which 
radio Service Men should sell to school au- 
thorities at this time. 

i 
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The Cooperative Radio Laboratory 
The Director gives an impartial summary of the advantages and 
disadvantages of the "direct- coupled" amplifier, in which a prin- 
ciple familiar to radio engineers has been applied successfully to 

electric sets 

T111'. first series of articles which ap- 
peared in the Cooperative Laboratory 
department discussed var' s types 
of detection circuits, and dwelled at 

considerable length on the technical advan- 
tages of crystal rectification. Several crystal 
detector c binations were presented, fea- 
turing the now famous "Crystal -hybrid" 
circuit. (This met with great success, ap- 
parently, for one of the experimenters, Mr. 
Thomas of Lousiana, sent us a large bag of 
pecans. On second thought, there may have 
been an ulterior significance in the fact that 
he sent us nuts. Anyway he swears he's 
satisfied). 

Then we brandied out into the direct - 
current field and described a complete D.C. 
electric receiver in which simplicity and 
economy were considered foremost. This led 
to some unusual filament and "13" supply 
connections in which, however, the R.F., 
detector, and A.F. circuits were more or less 
standard. Anyone living in a D.C. light - 
mains district, and enthusiastic over the 
"Crystal- Hybrid," could easily adapt the 
crystal rectifier to this D.C. set. 

The last two articles have been devoted 
to a novel system of radio -frequency am- 
plification in which regeneration by oceans 
of an automatic, electrical, feed -back- filter 
circuit is employed to boost the R.F. gain 
at the longer wavelengths. We have made a 
conscientious effort to work this circuit out 
for possible operation on the crystal system; 
but, so far, this has not been accomplished. 
'We state this because it is our policy to 
work out various parts of the radio set in 
such a manner that definite advances made 

. in certain parts of the circuit will not have 
to be discarded when we come to develop- 
ments in other portions of the receiver. We 
can imagine nothing more discouraging than 
becoming enthused over a new radio-fre- 
quency hook -up, only to be obliged to drop 
it because it can not incorporate some rev- 
olutionary audio scheme. It would seen[, at 
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The standard trans former and "resistance" 
couplings used in A.F. amplifiers. The latter 
system gives no voltage step -up, and on strong 
signals introduces the effect of a blocked grid. 

By DAVID GRIMES 

MR. GRIMES has for many years 
been well known not only to the 

engineering profession, but also to con- 
structors and experimenters. In these 
pages, each month, he describes the 
latest circuit developments in simple 
language. 

first thought, that the various portions of a 
radio receiver could be segregated, and that 
any audio system could be matched up to 
most any radio circuit; but this is not the 
case. Special consideration must he given 
these problems. All of which leads us up to 
the present discussion. 

Coupling Methods 

Some of you have undoubtedly already 
read about the "direct -coupled amplifier" 
(sometimes called the non -reactive amplifier) 
which goes under the name of "Loftin - 
White,' from the two eminent engineers who 
have done considerable work on the circuit 
layout. We dare say that some of you have 
already tried it and, possibly, have laid 
trouble and blamed the circuit. Nevertheless, 
the principle is fundamentally sound, ad- 
verse experiences notwithstanding! In fact, 
this is one of the most interesting problems 
that has arisen in radio in many a day and, 
so far, "the surface has hardly been 
scratched." Some of our contemporary pub- 
lications would have you believe that the 
present circuit is in its final form, with 
nothing to do but buy the parts and obtain 
I-'tupian results. 

Perhaps it is this impression that has led 
to so Hutch grief. From past experience, we 
think it unwise to consider any presentation 
of at new circuit as its final form; and in any 
case, no development should be considered 
as the great panacea of radio troubles. The 
direct -coupled amplifier has been a little 
oversold; its introduction has been a trifle 
premature, for the experimenter has not 
been properly prepared regarding the true 
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merits of the system. It really has a use, 
however, and really accomplishes a good and 
valuable purpose. I,et us inquire into it 
further. 

About the first thing in order is a hasty 
classilicnfhmi i of different types of audio 
coupling. 'l'his is necessary in order to place 
direct coupling in its proper category, and 
more fully to appreciate ,just what it will 
and will not do. Fig. 1 sl Id here be con- 
sulted. 

At A we have the conventional trans- 
former coupling between two audio tubes. 
The transformer consists of the primary 1' 
said the secondary S, between which energy 
is transferred because the magnetic flux 
set up in the primary, induces voltages in 
the secondary winding. Such a device ac- 
tually boosts the voltage, as the secondary 
is usually wound with more turns than the 
primary. The two separate windings not 
only accomplish the step -up in voltage just 
mentioned, but also effectively insulate the 
plate and grid circuits; so that the "13" 
supply on the plate does not reach the grid 
to upset the grid bias on the following tube. 
These two features have made this type of 
coupling by far the most popular. 

At 13, in contrast, is indicated the regular, 
so- called "resistance" system of coupling. 
(In the strict sense of the word this is not 
resistance coupling; the condenser C, really, 
couples the two circuits.) The reason for 
this makeshift is that in the past it has been 
imperative to insulate the grid from the 
previous plate circuit, so that the "IZ" 
supply will not affect the proper grid bias. 
It is the A.C. voltage drop across the re- 
sistance 111 which is impressed on the grid 
of the following tube, through the coupling 
condenser C. The condenser merely in- 
sulates, while the resistance R2 merely sup- 
plies the negative grid bias to tube No. 2. 
There are two advantages of this system of 
coupling; first, the necessary apparatus is 
quite inexpensive, as compared with trans- 
former circuits. Secondly, the amplification 
at all frequencies in the musical range is 
remarkably good. The latter advantage has 
been, perhaps, the strongest consideration of 
those who have advocated it in spite of 
everything. 

Troubles of Resistance Coupling 
And now for the disadvantages of "re- 

sistance" coupling. 'There are three that 
stand out quite prominently. 'There is, ob- 
viously, no possible voltage step -tap, such as 
in the transformer combination; only the 
gain obtained from the tube is available. 
This l' ts results or compels us to use 
tubes of special types, whose high internal 
amplification is usually offset by n cor- 
respondingly- reduced "C" bias, which limits 
the possible grid swing to a very small 
amount. 'Then there is the need for a very 
high- voltage "B" supply, to offset the ex- 
cessive direct- current voltage drops in the 
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coupling plate resistors. This always ruled 
out resistance coupling when "13" batteries 
were the only source of power. Now, with 
"B" er ators, this problem has been pretty 
well solved. 

'l'he third factor, and the one that is less 
generally appreciated, is the tendency for 
the grid to "choke up" when only a reason- 
ably strong signal is applied thereto. 

Not only is this last point least under- 
stood, but it forms the whole point to our 
discussion of direct- coupled amplifiers. It 
is in this respect -and this respect only - 
that the direct- coupled system excels the 
standard resistance- coupled amplifier with 
its coupling condenser. A detailed study of 

POWER STAGE 

us i45 415 

A 

R4 
IMF. 

I 
-' 425 VOLTS 
SEPARATE -B } 

2.5-VOLT A.C. 

Fig. 4 

The Her. "direct-coupling" system uses the 
principle of the old laboratory "battery-coupler" 
to give very uniform amplification at all fre- 

quencies. 

this phase of the subject is therefore justifi- 
able, here and now! 'l'heoreìically, the 
amount of possible signal strength that an 
amplifier can pass without distortion is 
limited by the value of grid bias on the 
power tube. Thus, with any given negative 
"C" bias, we are l' 'led to a signal that 
does not swing the grid positive. The instant 
that the grid is stretched beyond this point, 
distortion of the signal occurs. Fortunately 
we can go considerably further than this in 
practice; because excessive surges do not 
exist for any length of time during the 
rendering of normal musical orchestrations. 

Effect of Grid Overload 
You see, in the transformer- coupled sys- 

tem shown in Fig. 1A, the grid bias given 
by the cathode resistor R3 permits ample 
volume without distortion for the ordinary 
run of music. It a sudden surge takes place 

(such as from a bass -drum beat or tuba 
blast) the added energy pushes the grid way 
over into the "plus" region where distortion 
does occur; but it occurs only at that par- 
ticular instant. As soon as the surge is 
over, the grill immediately returns to its 
normal condition and the normal music con- 
tinues unmolested. This favorable condition 
enables us to fool the simplifier and our- 
selves, as the instantaneous distortion is not 
objectionable. We thus are able to get full 
measure out of the circuit on normal mu.sic 
and the surges take care of themselves. 

Not so with the standard resistance coup- 
ling shown in Fig. lß. Here we cannot 
tolerate the grid's running "plus" even for 
an instant; for during that tissue it will at- 
tract sufficient electrons to charge the con- 
denser "C" to an excessive negative value. 
Then this excessive negative value will hang 
over for many seconds; since the condenser 
cannot readily discharge itself because of 
the necessarily high resistance of 112. 'Thus 
the momentary distortion on the bias surges, 
which we could tolerate in the transformer 
system, is extended over an appreciable 
period of time, and therefore they are highly 
objectionable in the "resistance" system. 
This precaution, which we must exercise in 
standard resistance coupling, greatly limits 
our output; because we must keep the gain 
so low that not even the bass surges will 
overload the grid. This is really the reason 
for the failure of standard resistance coup- 
ling, even after special tubes became avail- 
able and the "B" eliminators made the extra 
voltage easily obtainable. Figs. 2 and 3 show 
this effect of momentary grid swing and the 
time required for the choked grid to clear. 

The Direct- Coupled Amplifier 
We are now ready to consider Fig. 4. 

This shows the new direct- coupling system, 
which incorporates only a single resistance 
between the plate of the audio amplifier and 

Too high a signal on 
"resistance" coupling 
runs the grid posi- 
tire as at B (Fig. 
2). The grid draws 
electrons until it is 
too negative, as at 
C. It remains s 
for a time indicated 
in Fig. 3 -the period 
of the condensers 
discharge through the 

grid resistor. 
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GRID DISCHARGE, TRANSFORMER AND DIRECT - COUPLING SYSTEMS 
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TIME OF GRID DISCHARGE 

IN SECONDS 

Fig. 3 
Comparative periods of grid blocking. 

the power tube. An arrangement of this 
kind is startling, to say the least. Wasn't 
the whole object of the coupling condenser, 
in the standard resistance -coupling system, 
to insulate the plate from the succeeding 
grid? And here we deliberately connect 
them together! Have we changed all of our 
preconceived notions of grid bias, or has 
some trick circuit permitted us to do this 
without upsetting the bias? The latter is 
actually the fact. We can actually make this 
direct connection without disturbing the bias 
on the grid of the power tube; and it is not 
such a trick circuit, either! 'l'he stunt is 
:made possible by the use of A.C. tubes 
whose filaments are heated by separate wind- 
ings on the filament transformer. 

A simple tracing of the circuit in Fig. 4 
will suffice to explain the principles on which 
this new circuit is based. A "B" potential 
of about 425 volts is applied to the plate 
circuit of the power tube in the standard 
manner. Current then flows from this source 
to the plate of the power tube, thence 
through the tube to the filament, and back 
to ground through the resistance 113. This 
resistance, however, is much higher than 
that with which we are familiar in the grid - 
biasing resistor usually placed in this posi- 
tion. Actually, this resistance is made so 
large that it places the power tube filament 
about 165 volts above ground, instead of 
the usual 50 volts. Since the power tube 
requires only the normal 250 volts, it is this 
excessive voltage between filament and 
ground that demands the original high "B" 
supply of 425 volts. Then, it must be re- 
membered, this 165 volts is positive with 
respect to ground, and so the filament is 
really 165 volts positive; though it is 250 
volts negative with respect to the plate. The 
resistor R3 which does this trick is of about 
5500 ohms. You will recall that the ordinary 
resistor used in this position for a grid bias 
has only about 1500 ohms. 

EXCESSIVE 
CUT - OFF~ 

BIAS 
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NORMAL NEGATIVE BIAS 

PLUS GRID 
BI AS 

,. 
A= NORMAL PROGRAM 

B. BASS CRASH 
C= CHOKE GRID 

ZERO BIAS 

Fig. 2 

Effect of a bass -note su rye on grid bias. 



 

. ........ . 

Division of Voltages 

Since the filament of the power tube is 
165 volts positive, it may be used as the 
plate supply for the preceding amplifier, and 
R1 may be looked upon as the plate resistor 
of the first audio tube. So far, so good! The 
only unusual thing, up to this point in the 
circuit tracing, is the very high filament - 
resistance bias, and the use of this for the 
plate supply of the preceding tube. 

Now, we will consider the grid circuit. It 
is necessary that the permanent grid bias on 
the power tube shall be about 50 volts nega- 
tive with respect to the filament. How do 
we get this when we connect the grid di- 
rectly to the plate, as in Fig. 4? It is too 
simple! The plate circuit of the first audio 
tube naturally draws current through re- 
sistor Rl, when this resistor is connected to 
the mid -tap of the filament of the power 
tube (this point being 165 volts positive). 
When current flows through this resistor 
R1, there is a drop of potential, so that the 
original 165 volts is materially reduced; and, 
by properly determining the value of the 
resistance, we may make this drop about 50 
volts. Hence, we find that the grid will have 
a potential, with respect to filament, about 
80 volts less than the mid -tap of the fila- 
ment. The grid will, therefore be 50 volts 
negative with respect to filament! 

A little study will show that the saine dr- 
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cuit condition which gives the 50 volts nega- 
tive to the grid of the power tube will, at 
the same time, give 115 volts positive (with 
respect to ground) to the plate of the pre- 
ceding audio tube. We can therefore con- 
nect these two points directly together and 
eliminate the necessity of the insulating 
coupling condenser (C, in Fig. lß) which 
was the source of choking in the standard 
resistance system. It is now easy to see that 
we have overcome the most serious defect 
of resistance coupling; and we can run the 
amplifier up to full volume on normal music, 
without fear of choking it on the bass surges. 
This new direct- coupled amplifier simply 
will not choke. In this respect, it is every 
bit as good as the transformer hook -up. 

On the Other Hand 
And now for the disadvantages, so you 

won't dash off half -baked! It should be per- 
fectly apparent that this new system will 
not deliver audio volume, on weak signals, 
such as you are accustomed to with trans- 
former coupled circuits. There is nothing 
inherent in the direct amplifier to boost the 
voltage step -up, other than the tubes them- 
selves. In this respect, it is not one whit 
better than standard resistance coupling. 
'Prue, it will deliver as much volume on 
locals as the transformer system; and it is 
here that it exceeds the regular resistance 
circuit. 
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All of the hue and cry about this direct - 
coupled amplifier being cheaper than the 
standard resistance amplifier, because it 
eliminates the coupling condenser and the 
grid leak, is just pure bunk. This is many 
tintes offset by the.cost of the special power 
pack required to give the 425 volts to the 
plate of the power tube; and this must be 
an extra pack, too, because it is not possible 
to use this high- voltage unit on the rest of 
the set. (Two things are against it: first, 
the rectifying tube will not stand the load; 
and secondly, the direct audio amplifier 
is also a good R.F. amplifier, and both sys- 
tems can be fed from the same power pack 
t.nly with difficulty. Of course, this latter 
point is only a minor one, for the same 
statement applies also to the regular resis- 
tance system.) 

Perhaps the most serious handicap is that 
the system cannot be carried through more 
than one stage without an initial voltage on 
the power tube beyond all reason and safety. 
Even if titis were possible, still the direct - 
resistance amplifier cannot be placed di- 
redly on the output of the detector with- 
out introducing a lot of complications which 
more than offset its simplicity. 

In the next article, we will continue this 
discussion and show some very practical 
circuit arrangements whereby this startling 
contraption can actually be made to work 
directly from your present detector circuit. 

One H»n111'4 I Dollars in GOLD 
for a SLOGAN for 

A few moments of 
your spare time NOW may 
bring you $100.00 in GOLD! 

WE want a catchy slogan for this magazine. Slogans are 
now used universally in many different lines of busi- 
ness, and we believe that this magazine should be 
known by its own slogan. 

Such slogans as "NOT A COUGH IN A CARLOAD "; "GOOD 
TO THE LAST DROP "; "SAY IT WITH FLOWERS," etc., 
are well known. A number of magazines have already adopted 
slogans; such, for instance, as "Popular Mechanics," with 
"WRITTEN SO YOU CAN UNDERSTAND IT." 

We are offering $100.00 for a novel, as well as descriptive, 
catchy phrase which we shall use after the end of the contest 
as a permanent slogan of this magazine. 

REMEMBER, THERE IS NOTHING TO BUY OR TO SELL! 
You have an equal chance to win this prize, regardless of 

whether or not you are a subscriber. The contest is open to 
all. Get your friends in on this and, if they give you sugges- 
tions, you may split the prize with them, if you so desire. 

To win the $100.00 prize, you must submit only a single slogan, 
ONE ONLY. It must be an original idea. It makes no differ- 
ence who you are or where you live, whether in this country 
or not; anyone may compete in this contest and you may be 
the winner. 

Look this magazine over carefully and try to find out what 
it stands for, what its ideals are, and what it tries to accom- 
plish. Then try to put all of your findings into a slogan which 
must not, under any circumstances, have more than seven words. 

After you have the idea, try to improve upon it by shortening 
the slogan and making it sound more euphonious; but always 
remember that it is the idea which counts. The cleverer the 
slogan, and the better it expresses the ideas for which this 
magazine stands, the more likely are you to win the prize. 
No great amount of time need be spent in the preparation of 
slogans. Start thinking right now and jot down your thoughts. 
Also, tell your friends about it, and get them to submit slogans 
of their own; or compose one in partnership with them. 

àdio a 
for the 

Professional- Serviceman- R.adiotrician 

Here are a couple of sample slogans; which are given as 
mere suggestions, AND NOT TO BE USED AS ENTRIES: 

"WAVES OF RADIO INFORMATION" 
"IT HOOKS UP THE RADIO MAN" 

RULES FOR THE CONTEST 
(1) The slogan contest is open to everyone except members of 

the organization of RADIO -CRAFT and their families. 
(2) Each contestant may send in only one slogan; no more. 
(3) Slogans must be written legibly or typed on the special 

coupon published on page 595 of this magazine. (If you do 
not wish to cut the magazine, copy the coupon on a sheet of 
paper exactly the same size as the coupon.) Use only ink 
or typewriter; penciled matter will not be considered. 

(4) Each slogan must be accompanied by a letter stating in 
200 words, or less, your reasons for selecting this slogan. 

(5) In case of duplication of a slogan, the Judges will award 
the prize to the writer of the best letter; the one which, 
in their opinion, gives the most logical reasons for the 
slogan. 

This contest closes on May 1, 1930, at which time all entries 
must be in this office; and the name of the winner will be 
announced in the July, 1930, issue of RADIO -CRAFT, on pub- 
lication of which the prize will be paid. 

Because of the large number of entries which may be expected, 
the publishers cannot enter into correspondence regarding this 
contest. 

Address all communications to: 
Editor, Slogan Contest 
Care of RADIO -CRAFT 

96 -98 Park Place New York, N. Y. 
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SUCCESS 
IN RADIO 

Depends Upon Training 
...You Get that Training 
with RCA Institutes, Inc. 

REGARDLESS of who you are ... how old you are ... 
where you live or what you do ... You, too, can 

make a success in radio because RCA Institutes trains 
you for success. This is the only school backed by the 
Radio Corporation of America ... the foremost radio 
organization in the world today! 

"A Serious Shortage of Trained Men Exists Right Now" 

Thousands of men are needed. Broadcasting stations, 
manufacturing plants, retail and wholesale dealers, as 
well as ships at sea and planes in the air are now wait- 
ing for men like you ... men who have the will as well 
as the knowledge to make good. They know that the 
graduate of RCA Institutes has the knowledge and abil- 
ity to hold a good position in radio. 

Inside Information about Radio... Quickly and 
Easily Yours 

See how easy it is to learn at home in your spare time 
... Mr. Lawrence A. Aicholtz says: 

"Your course is without a doubt the very best 
of its kind and the training I received has en- 
abled me to work up to the position of Chief 
Remote Operator of WSAI." 

We have received hundreds of letters similar to this ... each 
letter a "true story" of success in radio. You get your 
lessons and criticisms direct from RCA... the very source 
of radio achievement... the organization that made Radio 
what it is today... that sponsors every lesson in this course. 

Remarkable Outlay of Apparatus Included with this 
Famous Laboratory Training Course 

You learn radio by actual experience with the famous RCA 
Institutes outlay of apparatus... A complete assortment 
of parts assembled for your help and instruction by RCA 
experts. See for yourself how easy it is to solve every radio 
problem such as repairing and servicing fine sets. Here is 

RCA 
I1\TSTITUTES 

INC. 
Formerly Radio Institute of America 

Radio 1118peetors 
$1:000 to $4500 

a Year 

Radio Repair 
Mechanics 

$1800 to $4800 
a Year 

Radio 
Operators 
$90 to $200 
a Month 

(Board Free) 

the training that you cannot duplicate elsewhere at any 
price. Students learn by actual experience, under the direc- 
tion of nationally known instructors. 

RCA Graduates Find it Easy to Fill Good Radio Jobs 
For more than 20 years there has been a radio ob for prac- 
tically every graduate who wished one. RCA Institutes 
students are actually trained for success in Radio. .. That 
is the only purpose of this organization and that is why 
students make such rapid progress in Radio. Every student 
receives an agreement signed by the president of this school 
assuring absolute satisfaction upon completion of the course 
... or money refunded. 

Clip this Coupon NOW! 

RCA INSTITUTES, Inc. 
Dept. RC -5 75 Varick Street 
New York, N. Y. 
Gentlemen : Please send me your FREE 40- page:book which 
illustrates the brilliant opportunities in Radio and de- 
scribes your laboratory- method of instruction at home ! 

Name 

Address 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 
please observe these rules: 

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 
II'r cannot furnish blueprints or give comparisons of the merit of commercial products. 

The reader asking the greatest number of interesting questions, though they may not be all answered in 
the same issue, will find his name at the head of this department. 

Highest for the current month: GEORGE IVES with four interesting questions. 

EARLY CROSLEY MODELS 
(58) Mr. Carroll A. l'errine, Philadelphia, Pa. 

(Q.) If they are available, please print the dia- 
grams of the following Crosley units: "3R3 Tri- 
rdyn" (one stage of tuned R.F., regenerative de- 
tector, two stages of transformer -coupled A.F. - 
with three tubes); "Type V" (a one-tube regen- 
erative receiver); "Model 51" (regenerative de- 
tector amt single audio); "Model 3B" and "Model 
3C" (regenerative detector and two A.F.); the 
Crosley two -tube A.P. amplifier; "Model XJ" and 
"Model XL" (each with one stage of tuned R.F., 
a non -regenerative detector, and two A.F.) 

(A.) These circuits, the earliest commercialized 
by Crosley, are diagrammed here. Except for the 
"Trirdyn," these receivers include the famous 
"book" condensers, consisting of two sheets of foil 
on maple blocks, one of which was movable by 
means of an eccentric cam; tapped spiderweb in- 
ductances; and UV -type sockets. 

The "Type V" uses spiderweb inductances for 
LI and L2 (Fig. 58A); C2R2 is the usual grid - 

condenser -and -leak combination, of .00025 -mf. and 
2 meg. values. respectively; V1 may be any tube 
having a "UV" base; Cl is the "book" condenser; 
and R1 is a rheostat with three resistance -windings 
(approximately I ohm, 10 ohms, and 20 ohms, in 
series) across which slides the contact -arm; a type 
of construction which makes it convenient to con- 
trol circuit performance under widely -varying "A" 
battery voltages for type '99 or '01.1 tubes. A 
"double" binding post affords connection of one 
side of the headphones and "B +." Looser coupling 
between LI and L2 (called the " \'arind ") is ob- 
tained by pushing L2 from LI. Headphones may 
be connected to the posts marked "phones." 

A companion unit for "Type V" is the two -stage 
unit shown in Fig. 58B. Sw.2 controls both the 
tuner and the amplifier when the two are connected 
through the posts provided. V2 and \'3 may be 
of any type of low -power tube, with corresponding 
"A," "B," and "C" potentials. (1 \'hen a "C" 
battery is not used the grid return circuit is com- 
pleted as shown by the dotted line.) 

"Model 51," as may be seen, is a regenerative 
detector followed by a single stage of A. F. ampli- 
fication. (Fig. 58C.) 

The "Crosley XJ" (and "XL ") are next dia- 
grammed. Parts of the same types described above 
are used to construct the circuit; V2 is the detector. 
(Fig. 58D.) 

The models "3B" and "3C" employ the spiderweb- 
inductance arrangement described above for the 
detector circuit, which is followed by a 2-stage 
A.F. amplifier in which a jack is used to reduce 

OBTAINING A LICENSE 
(59) Mr. George Ives, Congress l'ark, Ill. 

(Q.) What is the fee for a license to operate a 
code transmitting station? 

(A.) No government fee is charged for either 
the station or the operator's licenses required for 
operation of a transmitter of any type. It is neces- 
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(Fig. (200) The Atwater Kent "Model IOR," a very early "breadboard' receiver. The circuit is 

quite simple, and the controls numerous. It is designed for storage- battery tubes, and kas potentiometer 
R.F. control. It may be readily altered to use a power tube. 

the amplification to one stage of A.F. (Fig. 58E.) 
A departure from the previous circuit design is 

observed in the "Trirdyn" circuit (Fig. 58F.); 
which is also catalogued as the "Model 3R3." This 
receiver comprises a stage of tuned R.F., a re- 

generative detector, and two stages of A.F. ampli- 
fication, in a three -tube arrangement, by means of 
the reflex principle. The headphones may he 

plugged into the jack, to use one audio stage. In 
this receiver, regular interleaving plates supplant 
the earlier "book" design of the 0.00035-mf. vari- 
able condenser. 

sary to pay the small fee of the notary who wit- 
nesses the signature of the applicant and affixes a 

seal. 
(Q.) What is the fee and what are the require- 

ments for operating an amateur short -wave station 
transmitting voice? 

(A.) See the answer given to the first question 
(above). 

The required forms may be obtained from the 

office of the Supervisor of Radio in the Inspection 
District where the applicant resides; the corree 

address may be determined from the following list. 
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(Fig. Q58E) Above, the schematic of the Crosley "Model 3R' (Fig. Q58F) The famous Crosley "Trirdyn" (Model 3R3) which incorporates o reflexed 

and 3C," which, like the "Type l," uses a t-ariorouplcr in the stage of R.F. and first A.F. Unlike earlier models, this receiver used a condenser 

two- circuit regenerative detector stage. with meshing rotor plates. 
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CENTRALIZE YOUR BUYING! 
Every Radio Accessory that is necessary and profitable for Jobbers and Dealers to carry can be furnished in Bud Radio Products 

AERIAL EQUIPMENT 

w 
BUD ANTENNA ELIMINATOR 

AND SELECTOR 
A device that cari be fastened into Cabinet of 
Set, and takes the place of an outside aerial. 

Price - $2.50 

BUD ANTENNA OUTLET BUD SUPREME AERIAL KIT 
Used for installation in new homes and apart- Includes all of the hest materials necessary for 
ments in place of outside aerial. a complete outside aerial. 

Price $4.00 Price - $2.50 

BUD RADIO CONVENIENCE OUTLETS MADE OF BAKELITE 

No. 105 -B No. 106 -B 
For Aerial and For Loud Speaker Ground Connec- or Head Phone 
thins. Connections. 
Price $1.10 Price $1.00 

No. 158 -B. D. 
Combination for Aerial, 
Ground and Electrical Con- 
nections. 

Price - $2.10 

No. 166B 

For two Loud Speaker or 
Head Phone Connections. 

Price - $2.00 

BUD LOCK -TITE 
GROUND CLAMPS 

Price - 15c 

No. 156-B 

Aerial, On quid and Speaker 
Connections. 

Price - $2.10 

No. 168 -B. D. 
Combination for Speaker and 
Electrical Connections. 

Price - $2.00 

No. 103-B 

A three -way tog - 
gel switch for 
turning radio set 
e ti and on at two 
p o i n t s distant 
Iron radio set. 

Price - $1.00 

No. 108 -B No. 104 -B 

For Electrical Con- A four -way toggle switch for turn- 
nections. Will liar- ing on and off radio set and 
monize with Bud power speaker at three points 
Radio Convenience distant from radio set. 
Outlets. 

Price - 85c 

BUD SOLDERLESS 
PLUG 

Price - 10c 

BUD SURE -GRIP JACK 
Price - 15e 

Jobbers and dealers are requested to write us 

HUD R ADIO, INC. 

Price - $3.35 

BUD LIGHTNING 
ARRESTER 

Made of Bakelite-Includes $100.00 
Free insurance. 

Price - $1.00 

No. 157 -B 
Speaker Outlet with Volume 
Control. 

Price - $2.85 

BUI) OUTPUT ADAPTER 
Designed so that additional 
speakers can lie connect.' to any 
of the newer radio sets that are 
using push pull amplification 
witl t having to disconnect any 
of the wiring of nano set or 
solder any connections. 

Packed 2 in a box -Price 
65c each -$L30 for pair 

BUD VISE -GRIP 
GROUND CLAMP 

Price - 25c 

for discounts on this profitable line of merchandise 

- - ifidnIIVAll =....l _ thine Iln 
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First District: Maine, New Hampshire, Vermont, 
Massachusetts, Rhode Island and Connecticut. (Su- 
per isor of Radio, Custom House, Boston, Mass.) 

Second District: New York (New York City, 
Long Island, and the counties on the Hudson River 
to and including Schenectady, Albany, and Rens 
salaer) and New Jersey (counties of Bergen 
Passaic, Essex, Union, Middlesex, Monmouth, Hud- 
son and Ocean). 

(Supervisor of Radio, U. S. Sub -Treasury Build- 
ing, Wall, Pine and Nassau Sts., N. Y. C.) 

Third District: New Jersey (all counties not in- 
cluded in Second District), Pennsylvania (counties 
of Philadelphia, Delaware, all counties south of the 
Blue Mountains, and Franklin County), Delaware, 
Maryland, Virginia, and the District of Columbia. 
(Supervisor of Radio, Room 13, Custom House, 
Baltimore, Md. 

Fourth District: Alabama, Tennessee, North Caro- 
lina, South Carolina, Georgia, Florida and the 
Territory of l'orto Rico. (Supervisor of Radio, 
Room 524. Post Office Bldg., Atlanta, Ga.) 

Fifth District: Mississippi, Louisiana, Texas, 
Arkansas. Oklahoma, and New Mexico. (Super- 
visor of Radio, Custom (louse, New Orleans, La.) 

Sixth District: California, Nevada, Utah, Ari- 
zona and the Territory of Hawaii. (Supervisor of 
Radio, Custom House, San Francisco, Calif.) 

Seventh District: Oregon, Washington, Idaho, 
Montana, Wyoming and the Territory of Alaska. 
(Supervisor of Radio, 2116 L. C. Smith Building, 
Seattle, Wash.) 

Eighth District: New York State (all counties 
not included in the Second District), Pennsylvania 
(all counties not included in the Third District), 
West Virginia, Ohio and Lower Peninsula of 
Michigan. (Supervisor of Radio,- 504 Commerce 
Building, Detroit, Mich.) 

Ninth District: Indiana, Illinois, Wisconsin. 
Michigan (Upper Peninsula). Minnesota, Kentucky, 
Missouri, Kansas, Colorado, Iowa, Nebraska, North 
Dakota and South Dakota. (Supervisor of Radio, 
2022 Engineering Building, Chicago, III.) 

(Further procedure is explained on the forms.) 
Amateur transmitting stations licensed to operate 

in any of these districts may be permitted to use 

any or all of the available amateur frequency bands; 
amateur phone stations must transmit only on the 
1715.2000, 3500 -3550 and 56000-60000 kilocycle 
(150 -175, 84.5.84.7, 5.5.36 meter) bands. Trans- 
mission is prohibited, in the United States, between 
the hours of 8:00 and 10:30 p.m., local standard 
time; and also, during local church services on 

Sundays if interference to other services exists. 

This subject is thoroughly covered in the 16 -page 

chapter, "Getting Started." in "The Radio Ama- 

teur's Handbook," obtainable from The American 

(Fig. Q58D) In the 
Crosley "Model Xi" 
(and "XL ") a stage 
of impedance- coupled 
R . F . amplification 
precedes the non -re- 
generative detector. 
A'ote that the an- 
tenna coupler LI is 
without the adjust- 
able coupler of pre. 

viocs models. 

Radio Relay League, Hartford, Conn. The pros 
pective "ham" should write to the Government 
Printing Office, Washington , D. C., for a copy of 
"Regulations Governing Radio Communication," 
(IOc per copy); and "The Radio Law of 1927," 
(5c per copy). 

(Q.) What is the proper length and height of 
an antenna for proper short -wave operation? We 
are located about thirteen miles west of the down- 
town district of Chicago. 

May, 1930 

Fig. 060. Approximate electrical values are as 

follows: RI, 2 to 4 megs.; R2, 15 ohms; R3, 10 

ohms; R4, 400 ohms. Cl, C2, C3, .0005 -mf.; C4, 
.00025 -mf.; CS, 0.2 -mf.; C6, 0.2 -mf.; C7, .006 -mf. 

If an A.F. transformer must be replaced, it is 
necessary to melt the sealing compound carefully, 
before the defective unit can be removed. The 
bypass condensers are mounted in grooves under 
the baseboard, and held in position by a sealing 
compound. As the set was originally wired, type 
'01:\ tubes must be used throughout, with the ex. 
ception of the two stages of A.F. amplification. In 
these it is possible to use two type '12A tubes, if 
the "C" bias is increased to 9 volts (with 135 

volts "I3 "); but this procedure is not recommended 
unless the last A.F. transformer is replaced by 
one with a primary winding capable of carrying 
the increased plate current of V4. 

(Q.) What is the circuit arrangement of the 
"Bud Antenna ?" 

(A.) The schematic circuit of this unit is shown 
in Fig. Q. 60 B on page 606. 

CI and C2 have negligible values; the operation 
of the instrument centers around fixed condenser 
C, of the tin- foil -and mica type, which has a ca- 

pacity of about .01 -mf. "Pri." and "Sec." are the 

TRFT1 
LS TICKLER 

RFT 2` 

CH2 
B 

OC 
SWI 
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C2 

R3 

CB 

Víui T 
T3 ° 
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_ ^ A+ 
45V. 

B+135V 84221V . B+ . 
90V. 

¡V 

C -POWER 5+ 
POW ER 

(Fig. Q61) An ofd -style regenerative set will be mach improved by a tuned screen -grid stage. The 
audio end looks like push -pull, but isn't; the switch Swl selects the detector, first or second A.F. 

output for the reproducer, which may be headphones. 

(A.) The proper design of the antenna for a 

hort -wave transmitter is determined by local con- 
ditions, as well as the wavelength, or wavelengths, 
at which the transmitter is to operate, and the cir- 
Cuit design of the transmitter. 

ATWATER KENT 108 
(60) Mr. Herbert J)udbey, Back Bay, Va. 

(Q.) What is the circuit of the earliest Atwater 
Rent receiver? One of these sets is in for repair. 
A potentiometer is used for volume and circuit - 
oscillation control. Five tubes are required for the 
set, which is of the "breadboard" type. The de- 

tector and A.F. are combined in a single unit. 
(A.) This receiver is the "Model 1013," Nos. 

4550 and 4560. The schematic circuit of this 
battery -operated "Open Mounted" set is shown as 

primary and secondary coils of the input R.F. 
transformer of any standard radio set. 

It is claimed that the device is equivalent in sig. 
nap input to a 50 -foot outside aerial. It is obvious, 
from a study of this diagram, that the results the 
user will obtain from this antenna substitute de- 

pend almost entirely upon the radio set with which 
it is used, and the length, location and efficiency of 
the ground available. 

HOME -MADE FOUR -TUBE SETS 
(61) Mr. G. Kenworthy, Qu'Appelle, Sask., Can. 

(Q.) Your constructional articles are so plain 
and easily understood that I am encouraged to 
write for the schematic circuit and constructional 
details of a receiver which I know would be 

very popular with radio fans on the Canadian 
(Continued on page 605) 

ANT. 
REPRODUCER 

V2 V3 

INPUT 

III II CI 

CL 
J TI 

. 
T R3 
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/ 

1V4 
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A+ 5- . 
q} 

44 

A- C I- 

LI L2 tst 
1.1 - aH0at5 

ce''' 
4- B Bri/ 

R 

. ._._. 
A+ A- C- B+ B+ 

q 
. 

B- C+ 22¡V. 45v 

j 
(Fig. Q58.4) The single -tube 

' 

Crosley "Type V ": the red tick. 
lee lead runs to the plate of the 

tube. 

(Fig. Q58C) The Crosley two- tube "Model SI,' 
'n which there is a "C" lead for the single stage 
of A.F. amplification. Replacing Cl with a .0005 - 

mf. condenser will increase the tuning range. 

(Fig. Q58B) This two-stage Crosley A.F. amplifier was designed 

for use Teifh the single -tube "Type V" tuner diagrammed at the left. 
The "8- 2214" double post of the tuner affords a connection with 

the battery and across the primary of TI. 



May, 1930 RADIO -CRAFT 591 

HI iI I ó Trade r Show 

wit 
y 
M 

irr 

ra 
I 

i 
11111414 

,-AP ,,,,,, 
,. 

J4fNE-Z1O6th 
AL L indications are that the 4th Annual R. M. A. Trade Show to be held in Atlantic City June 2nd to 6th will be the largest as well as the most important 

Trade Show in the industry's history. 
In addition to the latest receiving set models and accessories, which will be 

exhibited and demonstrated in the Atlantic City Auditorium, many important 
subjects of interest to everyone in the industry, from dealer to manufacturer, will be discussed. 

During the same week as the Trade Show, the Sixth Annual R. M. A. Con- vention, the National Federation of Radio Associations, the Radio Wholesalers 
Association, and the Institute of Radio Engineers will convene in Atlantic City. 

Atlantic City abounds in first -class hotels. The visitors to the Trade Show can 
be assured that an average of $10.00 per day will well cover all expenses except 
transportation. For your information, we give the round trip railroad rates to Atlantic City from the principal cities. 

The Radio Trade Show immediately follows the opening on Decoration Day 
of Atlantic City as the "Playground of the World." All of the attractions of Atlantic City, piers, golf courses, bathing, fishing, etc., will be in full swing, 
affording you an ideal opportunity to combine business with pleasure. 

Make your hotel reservations through the Atlantic City Convention Bureau, 
Atlantic City, N. J. Invitation credentials for the Trade Show will be mailed to 
the trade about May ist. 

Radio Manufacturers' Association Trade Show 
ROOM 1904, TIMES BUILDING NEW YORK 

Under Direction of U. J. Hermann and G. Clayton Irwin, Jr. 

Round Trip Railroad Rates 
to Atlantic City 

All railroads are offering special fare and 
one -half rates for the round trip to Atlantic 
City. Following are the round trip rates 
from the cities indicated: 
Pittsburgh 522.50 Cleveland 29.06 
Toledo .34.83 
Detroit 37.94 
Columbus 32.28 
Dayton 36.09 Cincinnati 38.75 Louisville 

. 45 21 Indianapolis 42.03 Chicago 41.28 Milwauke 51 .87 St. Louis 55 32 
Kansas City 70.38 
Minneapolis 69.27 Omaha 74.18 Denver 103.20 Los Angeles 162.89 San Francisco 162.89 Portland and Seattle 163.10 
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The "Hi Q -30 tf 
(Continued from page 580) 

One Hammarlund three -stage hand -filter 
unit (comprising Ll, L2, L3 and C1) No. 
I3S -3; 

One Hammarlund three -stage screen -grid 
amplifier unit (comprising 1.4, L5, 1.6, C2, 
.00025-inf. grid condenser C6, l -meg. grid 
leak R9, and three polarized R.F. chokes, 
Chl, Ch2, Chi) No. ltF -:3; 

One Hammarlund knob -control drum dial 
No. SI); 

One Ilanuuarhind shielded polarized R.F. 
choke (Ch4) No. SPC; 

One Ha nunarlund first -stage A.F. trans- 
former (T1) No. AV-2; 

One Hammarlund push -pull input A.F. 
transformer ('l'2) No. AF -4; 

One Hammarlund push -pull output A.F. 
transformer (T3) No. AF -M if for use 
with magnetic reproducers, or AF -D for 
use with dynamics; 

One Ilanimarlund power supply unit for 
push -pull '45s (comprising power trans- 
former PT and A.F. chokes Ch5 and Ch6) 
No. PS -45; 

Three Hammarlund screen -grid tube shields, 
No. TS; 

One Aerovox filter -condenser block (seven 
capacities, values indicated on diagram, 
C8) No. CH(, -30; 

Three Aerovox by -pass condenser units, each 
triple 0.1 -mf. (C3, C4, C5) No. 1W -3; 

One Yaxley 10 -ohm center -tapped fixed re- 
sistor (R11) No. 810 -C; 

One pair Yaxley insulated phone -tip jacks, 
No. 422; 

One Yaxley twin -tip speaker jack, No. 
401 -S; 

One Electrad voltage divider (comprising 
R13, R14, RIS, R16, 1117) No. ItlIQ -30; 

Four Electrad flexible grid resistors-one 
2,000 -ohm (R10), two 400-ohm (R1, R4), 
one 800 -ohm (1t7) -No. 3; 

Three Electrad 5,000 -ohttt flexible filter re- 
sistors 113, 116, 1(8) Nn. 3; 

One Electrad 25,000-ohm "Royalty" volume - 
control potentiometer (R1.2) special - 
taper; 

One Eby two -prong tube socket (for voltage 
regulator 1t18) No. G -11; 

Three Eby four -prong tube sockets (for 
\'6, \"7, V8) No. 6 -1l; 

Five Eby five -prong tube sockets (for V1, 
\"2, V3, V4, T5) No. G -11; 

One Eby triple binding -post strip; 
One Ifart t& Hegeuran phono -toggle switch 

Sty') No. 20510; 
One Hart R Hegeutan line toggle switch 

(Sw2) No. 20510; 
One Sangauno .001 -mf. "Illini mica fixed 

condenser (C7); 
One Beaver -Arrow handle cap, cord con - 

nector and silk cord ("Line Cord "); 
One Beaver duplex receptacle No. L-14; 
One Arrow plug -type midget receptacle 

( "Line Input ") No. 8339. 
The operating voltages at the tube sockets 

are as follows: ¡'lates V1, \"2, T3, V5, 180 

volts; V4. 50 volts; VG, V7, 280 to 300 volts; 
Screen -grids VI, T2, V3, 20 to 30 volts; 
Cathodes V1, V2, V3, 1 to 2 volts; Con- 

trol -grid voltage, V1, V2, V3, 1!;_- volts; 
\'4, 0.0 volts; \'5, 13 volts; V6, T7, 80 volts; 
Filament voltage, \'1, \"2, V3, V4, \'S, 2.4 
volts; \'6, \"7, 2.6 volts. The total current 
consumption is 130 watts. 

Coil Data 
'l'he coil constants for this receiver are as 

follows: L1A, 30 turns, topped at the tenth 
turn and wound alongside L111; I.2A, I.3A, 
one turn each; I.4A, I.5A, IMA, each 40 
turns of wire, over the grid end of each 
corresponding secondary. I.1 B, 1.2B, L:3It, 
L411, 1.511 and L6B consist each of 63 turns 
of No. 31 enameled wire wound on threaded 
Bakelite tubes 17;H -in. diameter, and for a 

winding length of 11 /16 -in. LIA has a 
winding width of 5 /16 -in.; IAA, I.5A and 
L6A, 7/32 -in. 1,613 is tappet] at the 40th 
turn from the filament end. LIA, I:2A and 
I.:3.\ are wound with No. 31 enameled wire: 
IAA, L5.\ and L6A with No. 36 enameled 
wire. R.F. units L1, L2, L3, LA, I5 and 
L6 are centered in cans measuring 3 x 
2;'s -in. 

WHAT RADIO NEEDS 
THE importance of the Service Man was 

one of the themes of importance con - 
sidered by the various conventions of tht 
radio industry at their recent gathering in 
Cleveland; and the necessity of examination 
and classification of technical qualifications 
was generally acknowledged. Less obtru- 
sive advertising over the radio, and more 
truth in advertising of radio, were also 
seen by the industry to he desirable in its 
campaign for "a billion- dollar year." 

EVERY 
SERVICE MAN 
SHOULD OWN 
THIS BOOK! 

S. GERNSBACK'S 
RADIO ENCYCLOPEDIA 

The First Real Radio Encyclopedia Ever Published 

Regular Price $ 2f00 Our $ 1,49 Special Price 

(1930 Definitions) 
FULLY ILLUSTRATED 

Size 9 x 12 in. 
Over One Inch Thick 

168 Pages 

Written in Plain English 

EDITED by SIDNEY GERNS- 
BACK, Author of "Wireless 

Course in Twenty Lessons" - "One 
Thousand and One Formulas" - 
"Practical Electricity Course" - "The 
Radio Educator," etc. 

S. GERNSBACK'S RADIO EN- 
CYCLOPEDIA is the only standard 
work ever published in America at- 
tempting to classify alphabetically the 
countless words used in the highly 
specialized science of RADIO. The 
ENCYCLOPEDIA is written in plain 
English so that everybody can under- 
stand the definitions and descriptions. 

No expense has been spared, cover- 
ing over two years in compilation, to 
make it worthy a place in your library. 

It is published in one volume -168 
pages -size 9 x 12 inches, over an 
inch thick and nicely accommodates 
the beautiful illustrations and the 
large, easy -to -read type. 

The work contains 549 photo- 
graphs, drawings and diagrams. 

REMEMBER THIS IS A REAL 
ENCYCLOPEDIA - NOT A DIC- 
TIONARY - and very few of the 
things described and illustrated in this 
volume can be found in any diction- 

ary, or any other encyclopedia. 
The book contains as a supplement a 

classified cross index designed to bring 
together radio references under one 
heading having relations in common. 

All circuits new and old are de- 
scribed by word and picture and every 
part and apparatus used in Radio is 
explained and made understandable by 
means of photographs and drawings. 

The volume is printed upon' fine 
paper -bound in full black Keratol, 
marbled paper fly leaves and end 
sheets, with the title stamped in gold. 

SEND NO MONEY 
Just Pay Postman 

(Canada or Foreign send Check or 
Money Order for $1.75) 

ISKOR PRESS, Inc.. R -5.30 
286 Fifth Avenue, 
New York, N. Y. 

Send me one copy of Sidney Cents- 
back's First Radio Encyclopedia in one 
volume as advertised. I will pay post. 
man $1.49 plus postage on delivery. 

Address 

Town and State 

Name 



New Reproducers 
(Continued from page 568) 

well -known make of auditorium dynamic 
cone reproducer. 

It is a development of the Celotex Baffle- 
board Co., and comprises a large octagonal 
projector of the straight -sided wide- throat 
variety, made of thick heavy eclotex (Fig. 
M. It takes up much less space than the 
ordinary large baffle used with auditorium 
installations, and is said to have the ability 
to throw the sound with higher efficiency di- 
rectly through the movie screen of the 
"talkies "; so that even the farthest corners 
of the theatre are easily readied. 

Later on, I shall tell my readers of some 
other reproducer developments, now in 
process of research, which are expected to 
lift the standard of rendition of the electro- 
acoustical field some added notches higher 
and hasten the day when radio reproduction 
will be completely undistorted and at the 
same time as efficient as other mechanical 
and electrical devices have become. 

Fig. 3 

Fig. 4 
.1hove, the elevation and the plan view of the 
resonators used in the l' off system, in the 
acoustic train of a large exponential hoot. The 
tones, each concentrated by the resonator near- 
est its own frequency, are recombined in a 
chamber below from which they arc reflected 

into the auditorium. 

MY PATEE 

LAW OFFICES 
OPPOSITE 

OS- PATENT 
OFFICE 

5 , 

At ísrlsá- ' draftingandMl speci- 
fication where a la ̀  

ta? experienced 
experts Is in my constant 
employ. All drawings and 
specifications are pre- 
pared In my offices. 

Protect Your Ideas 
Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an improve- 
ment on an old one, you should communicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are filed in the U. S. Patent Office. Frequently two or more applications are 
made for the same or substantially the same idea (even though the inventors 
may live in different sections of the country and be entirely unknown to one 
another). In such a case, the burden of proof rests upon the last application 
filed. Delays of even a few days in filing the application sometimes mean the 
loss of a patent. So lose no time. Get in touch with me at once by mailing 
the coupon below. 

Prompt, Careful, Efficient Service 
This large, experienced organization devotes its entire time and attention 
to patent and trademark cases. Our offices are directly across the street 
from the U. S. Patent Office. We understand the 
technicalities of patent law. We know the rules 
and requirements of the Patent Office. We can 
proceed in the quickest, safest and hest ways in 
preparing an application for a patent covering your 
idea. Our success has been built on the strength 
of careful, efficient, satisfactory service to in- 
ventors and trademark owners located in every 
state in the Union. 

Strict Secrecy Preserved - 
Write Me in Confidence 

All communications, sketches. drawings. etc., are 
held in strictest confidence in strong, steel, fire- 
proof files, which are accessible only to authorized 
members of my staff. Feel free to write me fully 
and frankly. It is probable that I can help you. 
Ilighe-t references. But FIRST -clip the coupon 
and get my free book. Do TI1AT right now. 

No Charges for Information 
on How to Proceed 

The booklet shown here contains valuable informa- 
tion relating to patent procedure that every in- 
ventor sb'ntld have. And with it I will also send 
you my "Record of Invention" form, on which you 
can shot eh your idea and establish its date before 
a wit nets. Such evidence may toter prove valuable 
to yu t. Simply mail the coupon and I will send 
you the booklet and the "Record of Invention' 
form, together with detailed information on how 
to proceed and the costs involved. Do this NOW. 
So need to lose a minute's time. The Coupon will 
bring you complete information entirely without 
charge or old igat ion. 

Clarence A. O'Brien 
Registered Patent Attorney 

Member of Bar of Supreme Court of the United 
States; Court of Appeals. District of Columbia; 
Supreme Court, District of Columbia; United 
States Court of Claims. 
Practice confined exclusively to Patents, Trade. 

marks, and Copyrights 
cry, -W r 

ail this Coupo 

CLARENCE A. O'BRIEN 
Registered Patent Attorney 
3502 Security Savings and Comm'l B; nk 

Washington. D. C. 

Suite 1100, Woolworth Bldg., New York 

Bldg.. 

City 

Please send me your free hook. "Itosc to Obtain 
a Patent," and your "Record of bnentit ti" form 
without any cost ur obligation on my pan. 

Name 

Address 

(Important: Print or Write name clearly 
and address office nearest you) 



5)1 RADIO -CRAFT 

10 Tools in One 

ASMALL but handy article which 
serves for every possible need of the 

all -round mechanic. Invaluable in any 
emergency. 
An excellent combination of utilities for 
the household -every necessity featured: 
HAMMER - KNIFE -SHARPENER - NAIL - 
PULLER - BOTTLE- OPENER - SCREW - 
DRIVER - CORK -SCREW - CAN -OPENER - 
WE1G11 -SCÀLE - RULER - TABLE OF 

WEIGHTS AND MEASURES 
Just glance at the illustration and you will 
see how really useful this article is. The 
"Ten in One Tool" is 10 inches high and 
finely nickel- plated. 
The new tool is not only handy in the 
household, but every TOURIST, AUTO - 
IST, CAMPER, PICKNICKER, BOY - 
SCOUT, FISHERMAN, CANOEIST, 
etc., should carry in his bag one of these in- 
dispensable combination tools. No SHOP, 
OFFICE, STORE, GARAGE, FARM, 
BOAT, should be without one. PRICE 
$1.00, POSTAGE PAID. 
Be the first one to own the "Ten Tools in 
One" in your own town. 
Send your order today, pin a dollar bill to 
coupon below and the shipment will go 
forward to you the same day order is 
received. 

GRENPARK COMPANY 
245 Greenwich Street 

New York, N. Y. 

Grenpark Company, FO-5 
245 Greenwich Street, 
New York, N. Y. 

Enclosed find $1.00 for which please send 
me prepaid your "Ten Tools in One." 

Name 

Address 

Town .. State 

Tempered Steel 
Screw Driver 

$1.00 

Bottle 
Opener High Carbon 

Knife Sharpener 

5' Inch 
Steel Rule 

Cork 
Screw 

Adjustable 
Screw Weigh 

Scale 
15 Pounds 

Table of 
Weights 

and 
M 

Weigh Scale 
Hook 

Can 
Opener 

Only- 
10 Inches 

High 

Mail 
Coupon 

Send for Yours 
TO -DAY 

BE A RADIO DOCTOR- 
Radio servicing offers the biggest opportunity for the man 
interested in radio. About 10,000.000 receivers need service 

some time or other, many are naturally inefficient and can be 
improved on. 
The Radio Doctors, Inc., is the only institution teaching exclu- 
sively radio repairs, having specialized on this phase of radio for a 
number of years. 

$3,000 to $5,000 per year 
The professional "Radio Doctor" receives $2.00 or $3.00 per visit and is 
welcomed in the best of homes-may 1 tell you more about this new, 
fascinating and extremely profitable business? Write now for free book- let, "Why the Radio Doctor." (Early inquiries will receive a blueprint of a recent well -known manufactured superheterodyne.) 

E. W. PARKER, Pres. RADIO DOCTORS, INC., Dept. C10, 131 Essex Street, Salem, Mass. 

AUTOMATIC g CODE AT HOME RADIO AND TELEGRAPHY 
Established 

R 
Has Helped Thousands - Your Future Will Be Secure 

N Every day sees new open- Opportunities in aviation, on ships 
ings for men who know and on land. No other profession 

CODE. You can easily 
has so many young men holding BIG 
PAY jobs. The AUTOMATIC 

learn in short time. All OMNIGRAPH will teach quickly 
schools use this method. and cheaply, $15 -$40; CATALOG. 

THE OMNIGRAPH MFG. CO., 810 E. 39th St., N.C2, Brooklyn, N. Y. 

OMNIGRAPH 
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James Clerk Maxwell 
(Continued front page 565) 

Aberdeen, Scotland, in 1856; and after four 
years accepted it similar chair at King's 
College, London. During this time he issued 
a classic paper which proved that the rings 
of Saturn must be composed of separate 
solid particles. I -le published in 1860 a 
treatise on the "Kinetic Theory of Gases "; 
and in 186-L the "Dyn: al 'l'heory of the 
Electromagnetic Field," advancing the prop - 
osition that light is but a manifestation of 
magnetism. 

In 1865 ill health caused Maxwell to re- 
tire to the family estate at Glenlair, in 
southwestern Scotland, where he retrained 
until called in 1871 to Cambridge to organ- 
ize the Cavendish laboratory, as the first 
professor of experimental physics. Here, 
among his other labors, he edited the note - 
books of Cavendish, the eccentric chemist 
and physicist of the eighteenth century, who 
had anticipated many of the later discover- 
ies of science, but indifferently neglected to 
publish them to the world. Here, too, Max- 
well published "The Theory of Heat," a 
book for the beginner, and his great work 
on "Electricity and Magnetism." In this 
he not only united the scientific theories of 
light and electricity, but showed the neces- 
sity of the existence of waves both longer 
and shorter than those of light, in unending 
ranges; and thus laid upon the world of 
science the task of finding them. 

Maxwell's own time was short. His work 
was interrupted by illness; and, at the early 
age of forty -eight, he died at his Scotch 
home, on November 5, 1879. Yet, brief as 
was his life, it had revolutionized the out- 
look of science upon the world; and, though 
his own labors were in the field of mathe- 
matics and pure science, they have led di- 
reetly to the development of radio and ninny 
other applications of electricity. Ile is the 
creator of modern mathematical physics; in 
the words of Sir Joseph I armor, 'Maxwell 
unified physical science, by connecting light 
and radiation with electricity so as to form 
one interlocked, systematic whole." 

The comparison which has been made most 
often, perhaps, is that of Maxwell and New- 
ton. Newton advanced mankind's concep- 
tion of the unity of the universe by bring- 
ing the whole of it under the scope of one 
physical law; Maxwell brought all the fun- 
damental phenomena into a single law - 
except that the task of fitting gravitation 
into the electromagnetic scheme was not to 
be accomplished by him. Whatever modi- 
fications the science of the future may find 
necessary in the system of Maxwell, and 
whatever additions it may- make to his cal- 
culations, he leas, like Newton, the glory of 
bringing about a new era in human thought; 
and by those who live in the Day of Radio, 
he must be remembered as its Morning Star. 

THEATRE TELEVISION 
IT is stated that a private showing of 

auditorium television was recently pre- 
sented at Proctor's 58th Street Theatre ir. 
New York City; the image reproduced was 
much smaller than the moving- picture 
screen. While the process is yet far from 
perfection, it was predicted that 1932 will 
see television an entertainment feature for 
theatrical audiences. 
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Neutralizing Problems 
(Continued from page 564) 

speaker plug contacts are O.K. When a 
Irmo is heard, check the '45 tubes. If no 
screen voltage is obtained while testing the 
set, check the volume control and the fixed 
condensers in the screen -grid circuit. Even 
though the volume control checks O. K. 
in a continuity test, try another and sec 
what happens. 

In a Zenith "41," the resistor which feeds 
screen -grid current may he found defec- 
tive. Take out the two 25,000-ohm resistors 
and replace with a small 50,000 -ohm Ward - 
Leonard resistor; this will make a per- 
manent job. 

If no plate current is found when check- 
ing a Zenith "30," the voltage divider is 
probably burnt out: look also to the cathode 
resistor of the first audio tube in this model. 
On a Zenith "11E," "15E" or "18," look 
to the power condenser. 

When going out on a call, the Service 
Man should have a reliable set tester (I 
use a Weston "547 ") an oscillator and out- 
put meter, similar to those shown. An ohm- 
meter, such as that in Fig. 3, should prove 
valuable to determine whether a component 
is shorted, or whether its resistance is cor- 
rect. Adequate tools include several sizes 
of screwdrivers and pliers, soldering iron, 
assorted hugs, nuts and bolts, wire and a 
line of tubes of different types. 

TABLE I 
(Plug in position "A ") 

Reading 
mn. 

Ohms Reading 
ma. 

Ohms Reading Ohms 
ma. 

0.0 Infinite 1.7 1,745 3.4 423 
0.1 36.000 1.8 1,600 3.5 385 
0.2 26,000 1.9 1,465 3.6 350 
0.3 14.100 2.0 1,350 3.7 316 
0.4 10,350 2.1 1,240 3.8 284 
0.5 8,100 2.2 1,145 3.9 253 
0.6 6.600 2.3 1,055 4.0 225 
0.7 5,530 2.4 975 4.1 198 
0.8 4.725 2.5 900 4.2 171 
0.9 4,100 2.6 830 4.3 146 
1.0 3,600 2.7 766 4.4 122 
1.1 3,190 2.8 707 4.5 100 
1.2 2,850 2.9 651 4.6 78 
1.3 2,560 3.0 600 4.7 57 
1.4 2,315 3.1 551 4.8 37 
1.5 2,100 3.2 518 4.9 18 
1.6 1,915 3.3 460 5.0 0 

TABLE 11 

(Plug in position "B ") 
Reading Ohms Reading Ohms Reading 

me. ma. ma. 
Ohms 

0.0 0 2.7 13 4.0 47 
0.5 1 2.8 14 4.1 54 
0.8 2 2.9 16 4.2 63 
1.1 3 3.0 18 4.3 74 
1.3 4 3.1 19 4.4 90 
1.6 5 3.2 20 4.5 110 
1.8 6 3.3 23 4.6 140 
2.0 7 3.4 25 4.7 210 
2.1 8 3.5 27 4.8 370 
2.2 9 3.6 30 4.9 1.000 
2.4 10 3.7 33 5.0 Infinite 
2.5 11 3.8 37 
2.6 12 3.9 42 

The Open Forum 
(Continued from pape 557) 

ago which commenced to chatter; in general, 
it went "haywire." We called in the Spar- 
tan Service Man, who thought a condenser 
in the potter pack was out. We were there- 
fore surprised when, a sho:-t time later, the 
set 'was returned in normal condition, and 
the Service Man told me the following: 

One time they had to service n set which 
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EI.EC11R1C411- SCH00I.4 Men 
Graduate info 
many fields... 

AVIATION 
ELECTRICITY 

NAUT CAL 
ELECTRICITY 

ELECTRICAL 
ENGINEERING 

A full knowledge of electricity, as 
taught in the New York Electrical 
School, makes you independent, 
gives you your choice of either a 
BIG PAY job with one of the 
world -famous electrical compa- 
nies, or a business of your own. 
ELECTRICITY is also a stepping- 
stone to Aviation, Automobile En- 
gineering and other highly paid 
professions. 

Here at the New York Electrical School 
you learn, not by correspondence, but by 
ACTUAL PRACTICE on full -size stand- 
ard equipment. NO BOOKS used. Indi- 
vidual instruction -you can start any day. 
This School owns and occupies two seven - 
story buildings in New York -the city of 
most opportunities. It is widely known 
as the country's oldest and foremost insti- 
tution for trade training. That's why big 
companies eagerly demand our graduates. 

THE NEW YORK ELECTRICAL SCHOOL 
21 West 17th Street, New York 

FREE 
This big 64 -page booklet gives full information about tue New York 
Electrical School courses and picture of the equipment ssailable for 
your personal use. Send for it TODAY. It's free. 

MAIL TODAY 

The New York Electrical School 
21 West 17th Street, New York 

Please send me FREE your 64.page booklet. It is understood that this 
request puts me under no obligation. 

Name 

Address 

Editor, SLOGAN CONTEST, 
RADIO -CRAFT, 

96 -98 Park Place, New York City. 

Gentlemen: 
I have written below my entry in your $100.00 Prize Slogan Contest. 

SEE PAGE. 586 

5.30 

.Name 

Occupation Age 

Street Address 

City State 
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ALLERTON HOUSES 
NEW YORK CITY, N. Y. 

SO located they offer the social 
value of a distinctive address 

with the air and service of the 
select club ; lounge, library, 
billiards, squash courts and hand- 

ball courts. 

$15 to $25 Weekly 

38th St., corner Madison Ave. 
39th St., near Lexington Ave. 
55th St., corner Madison Ave. 

57th St., cor. Lexington Ave. 
for a'omcn only 

Chicago Cleveland 
Allerton Houses, for Men and Women 

CLASSIFIED ADVERTISEMENTS 
Advertisements in this section are inserted at the cost of ten cents per word for each insertion - 
name, initial and address each count as one word. Cash should accompany all classified 
advertisements unless placed by a recognized advertising agency. No less than ten words are 
accepted. Advertising for the June 1930 issue should be received not later than April 7th. 

CHEMICALS 

BOOKLET OF EXPERIMENTS and chemical 
catalog, 15c. General Chemical Company, Box 
397, Reading, Penna. 

DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 
N. Y. 

INSTRCCTION 

BE THE LICENSED RADIO DOCTOR of your 
community. Earn $7.00- $10.00 spare time evenings. 
Write now for free booklet, "Why the Radio 
Doctor ?" Radio Doctors, Inc., Dept. C, 131 Essex 
Street, Salem, Massachusetts. 

LEARN TATTOOING. Instruction catalog, dime. 
Miller, X431 Main, Norfolk, Virginia. 

MEDICAL 

LOST VITALITY - The Specific Pill and Win- 
chester's Hypophosphites, $1.00 per box or bottle, 
Postpaid, literature free. Winchester & Company, 
Established 72 years, Box 237, Mount Vernon, 
New York. 

OLD MONEY WANTED 

$5 to $500 EACH paid for Old Coins. Keep ALL 
old money. Many VERY valuable. Get Posted. 
Send 10c. for illustrated Coin Value Book, 4x6. 
Guaranteed Prices. We buy and sell. COIN 
EXCHANGE, Room 10. Le Roy, N. Y. 

RADIO 

SERVICE MEN, ATTENTION - Speakers re- 
wound, magnetized repaired, $2.00 to $2.75. Com- 
plete Power Pack Service-Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 

ALUMINUM BOX SHIELDS 
Beautiful silver dip 
finish, 5" x 9" x 6 "- 
$1.89. We make any 
size to order in 24 
hours. 
No. 1424 Federal Anti - 

Cap Switches, $1.95. 
Genuine Baldwin Type 

"C" phones, a necessity 
for short -wave recep- 
tion, $3.65 a pair. 

BLAN THE RADIO MAN, Inc. 
89G CORTLAND? ST. NEW YORE 

TO NEW READERS 
A few back issues of RADIO -CRAFT 
from July 1929 through April 1930 may 
still be had at the regular price of 
twenty -five cents each. 

Send stamps, check, cash or money 
order to 

RADIO -CRAFT 
98 Park Place New York City 

acted exactly like ours. They tore it down, 
checked everything, to no avail. Meanwhile, 
another set caste in minus tubes. 'l'hey put 
the tubes out of the balky set in the second 
set, and it acted the saute way. Yet they 
had tested all the tubes, and they checked 
O. K. 

One by one, they replaced each tube in 
the receiver till they caste to the one that 
was causing the trouble. Yet it registered 
all right. They decided to stake a careful 
study of that tube, and found the reason, 
The elements were ,just a trifle out of line; 
so that, when the heater became warm, it 
expanded sufficiently to cause a short -cir- 
cuit in the tube. Titis little internal short 
was the source of all the trouble; but it 
did not register in the tester, because under 
the short test, the heater did not expand as 
greatly as it did after it had been in the 
receiver for a feu minutes. 

Operating Notes 
(Continued from. page 562) 

AC" and "DC" models may be easily dam- 
aged by excessive shock and vibration. The 
stator plates are soldered together and to 
a bracket which is fastened to a porcelain 
arm. In soute cases, the bracket snaps, 
and in others the stator plates loosen from 
the bracket. This defect will cause the 
complaint, "No stations below 30," broad 
tuning and, especially, insensitivity. 

D.C. Receivers 
The Atwater Kent "411)C" may be made 

to tune more sharply and become more sen- 
sitive if the condensers are lined up. They 
are fastened by two set screws to the tun- 
ing belts. However, care must be taken in 
using a screwdriver; for if the stator plates 
are accidentally grounded, one or two burnt - 
out tubes may result and, possibly, a burnt - 
out grid resistor. 

In many instances, faulty reception is 
caused by incorrect wiring of the "C" bat- 
tery in the installation of D.C. commercial 
sets. The table gives the correct color com- 
binations of the more important models. 

Service Men are often confronted by the 
problem of neutralizing a D.C. set in which. 
the tube filaments are wired in series. To 
insert a dummy 'OlA or '12A would break 
the filament circuit. To overcome this diffi- 
culty, use an adapter in which a 20 -ohm 
resistor has been shunted across the "F" 
terminals; and insert the dummy tube in 
this. 

With the Colonial D.C. sets, never allow 
the ground wire to touch the chassis in any 
way while the set is operating. This pre- 
caution will prevent burning out tubes. 

GRID RETURN COLOR CODE 
"C" Voltage 

RCA 18 and 51 D.C. -Black -22/ 
RCA 18 and 51 D.C.- Green -} 
RCA 33 D.C. -Brown -18 
RCA 33 D.C. -Black and Yellow -12 
RCA 33 D.C. -Red + 
RCA 41 D.C. -Green -22/ 
RCA 41 D.C. -Brown -16/ 
RCA 41 D.C. -Black + 
RCA 46 D.C. -Black and Brown -18 
RCA 46 D.C. -Black -12 
RCA 46 D.C. -Green + 
Sparton D.C. 931 and 301 -Black -22/ 
931 and 301 -Red + 
Brunswick D.C. -Black -22/ 
Brunswick D.C. -Blue -16/ 
Brunswick D.C. -Red -¡ 
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Adapting Screen -Grid 
Sets for the Pentode 

(Continued from Faye 581) 

current draw is increased to 11.5 milliam- 
peres by the 7.5 Which the space- charge grid 
draws. The biasing resistor for the control - 
grid needs to be but 130 ohms. 

(Owing to the fact that the inter -electrode 
capacities of the pentode are about double 
those of the 224, some small difference 
in tuning may be noticed; but if pentodes 
are used throughout the alignment of the 
set will not be disturbed. 

In some sets using '24 tubes, some means 
of neutralizing tre employed. When pen- 
todes are .substituted, it may be necessary 
to re- adjust the neutralizing condensers to 
prevent oscillation. 

It may be found that when pentodes are 
used in a set previously adapted to '24's, 
some oscillation will occur fit advanced set- 
tings of the volume control. This is entirely 
natural; since the tremendous amplification 
obtainable front the pentode requires that 
the set shielding be even more e plete 
than that usually found in sets using '24's. 
It will be found, however, that it is unneces- 
sary to advance the volume control to the 
point of oscillation; since the greater sensi- 
tivity of the pentode will permit excellent 
reception at lower settings. 

The Radio Manufacturer 
Has His Say 

(C'uulinartl from ¡rune 8111) 

the dealer, we cannot furnish instruction 
sheets indiscriminately to Service Men work- 
ing independently of our dealers. 

You are aware of the possibilities of care- 
ful servicing by the dealer with respect to 
the good will it builds up for I' . It is 
fully established that touch of his new busi- 
ness is obtained front recommendations 
brought to hint through servicing. It will 
he seen that helping to build up a large 
number of independent servicing units 
would not be to his interest. 

Frankly, we haven't hutch faith in the 
ability of the majority of independent Serv- 
ice Men. We are not referring to the estab- 
lished servicing concerns, but to the inde- 
pendent Service Man who in marry cases is 
making a side issue of the job of servicing, 
and practices it after a regular clay's work. 
The present tendency of numbers of young 
men setting up to do service work on their 
own responsibility is economically unsound, 
and we do not wish to encourage it. 'l'he 
situation will, of course, adjust itself in 
due time. 

We have no desire to hold back any am- 
bitious young man who earnestly desires to 
make servicing his livelihood; but the proper 
procedure for hint is to obtain first of all 
a basic training at evening school or some 
other institution. Then to start in with a 
reputable dealer, later to branch out for 
himself if he so desires. 

Undoubtedly there is rivalry between the 
independent Service Man and the authorized 
dealer. This is evidenced by the tone of 
the letters you submit which have been re- 
ceived by you front Service Men. But we 
are not persuaded that we are wrong in our 
present policy of furnishing instructions 
only to our authorized dealers. Where an 
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Ask for leaflet CL -1 giving diagrams of 
popular circuits including automobile radio 

receiver. A catalog of Polymet parts 
is available on application. 

P(11.1'li F.T MFG. CORP. 
Paper and Mica Condensers - Resistors 
Electrical Coil Windings - Magnet Wire 

S31 -A East 134t1í St. 
NEW YORK CITY 
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In a radio diagram means- 

For Exact 
Radio Tube 

Voltage 
With micrometer accuracy, 

AMPERITE automarirolly eou- 
trala each tube. Lengthens tube 
life. Atvpe for every tube. 81.10 
with mounting (in U. S. A.). 
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Be a BETTER 
Radio Man 

MORE than 1000 members of the ELEC- 
TRAD FORUM exchange technical and 

service ideas for improvement of the profession. 
Join the ELECTRAD FORUM and be a 
BETTER radio man. Dues. 55 per year, in 
elude a unique monthly magazine of inesti- 
mable value. WRITE DEPT. RC -5 FOR DE- 
TAILS AND APPLICATION BLANK. 

ELECTRAD 
U 

, 
FORUM DIRECIDa 

1440 Broadway, New York 
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SKINDERVIKEN 
Transmitter Units 

95c 

Two 
for 

$1.75 
III o hundreds of uses. Every amateur should have two 

or three of these amplifiers in his laboratory 
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12 -PAGE INSTRUCTION BOOKLET 
Sntaining suggestions and d agrams for innumerable uses. 

furnished with each unit. 

WE PAY $500 IN CASH 
for every new use d reloped for this unit 

and accepted and published by us. 

P. G. Microphone Transformer 
A Modulat Ion Trans- 
former specially de- 
igned for use with 

the Skinderriken Trans- 
mitter Unit. Has many 
other uses. $2 tmary re- 
Ist d5 

ohm; echnd. 
ary. 55 ohms. 

FOR SALE AT LEADING DEALERS 
Or Order Direct, Using Coupon Below 

SEND NO MONEY 
When the postman delivers your order you pay him for 
whatever you have ordered, plus a few cents postage. 

PRESS GUILD, Int. R -5 -30 
I6 -18.R -East 30th St., New York. N. Y. 

Please mall nie at onco as many of too following items 
as I have indicated. 

ekinderviken Transmitter l'nits at 05c. for 1; $1.75 
for 2; $2 50 for 3: $3.20 for 4. 

..P. O. \flrmphono Transformers at $2. 
When dells err,' I will pay the postman the cost of the 

Items apeciüed plus postage. 

Name 

Address 

City State 
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outside Service Man can be of help to the 
dealer, the dealer will be only too glad to 
let hits have instructions and data books. 
There are a number of good servicing con- 
cerns, and these firms will find no difficulty 
in obtaining the information that they de- 
sire; but it t come to them through the 
fielder with whom they are working. We 
invariably make this recommendation to con- 
cerns requesting this information, and we 
write the dealer in his vicinity at the saine 
time. 

The great majority of our dealers are 
doing a splendid service job and we are 
well satisfied with our present method of 
servicing of our Stromberg- Carlson receivers. 
STROMBERG- CARLSON TELEPHONE 

MFG. CO., 
ERNEST S. BROWNING, 

Chief of Service Department. 

Graybar 

IT 
is contrary to our policy to broadcast 

service bulletins on our radio receivers; 
likewise it would be contrary to our policy 
to offer them for sale to various radio Serv- 
ice Men. Inasmuch as we have only a few 
dealers across the country and do not desire 
many dealers, it is notch better for us to 
have our radio sets serviced by our own 
dealers. Also, we give a very substantial 
guarantee with each set and, in order that 
the owners of our receivers may receive the 
full benefit of this guarantee, it is much 
better that they have our own dealers do 
service work. 

GRAYI3AR ELECTRIC CO., INC., 
`FALTER NYE, 

General Merchandising Department 

Majestic 

I. 
l' is our policy to furnish to radio servic- 
ing organizations the necessary blueprints 

and diagrams for the use of their service 
departments. \1'e do not furnish a com- 
plete manual for any one except our author- 
ized dealers and distributors. Each dis- 
tributor renders factory service; and, if 
the dealer wishes to avail himself of service 
instructions, he has but to apply to his job- 
ber, and they will issue instructions to him 
to come in and stay just as long as he likes, 
to secure the information. 

It has been our policy in the past, to fur- 
nish service information to no one except 
our own authorized representatives. Of 
course, where we know that the company 
requesting this is so trained that they can 
render service, we furnish information in 
the form of diagrams, etc.. for their aid. 

GRIGSBY- GRUNOW COMPANY, 
L. G. WILKINSON, 
Service Manager. 

Grebe 
VVE are glad at any time to furnish 
complete service data to any individual 

service representative requesting this in- 
formation, and without charge. 'l'he writer 
has been in charge of service problems of 
this organization since its inception, and 
does not recall that we have ever refused 
to supply individuals or owners of our prod- 
uct with internal wiring diagrams and com- 
plete service data pertaining to particular 
sets on request. 
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Now ON 
ALL 

NEWSSTANDS 
Look for the GOLD Cover! 

144 Pages 4 -Color Cover 
THE STONE FROM 

THE MOON 
By Otto Willi Gail 

In this sequel to the "Shot Into Infinity," 
Mr. Gail gives us a full -length novel of 
the most amazing romance, adventure 
and interplanetary travel. The mad 
dashes from planet to planet to solve an 
age -old secret of the world will thrill the 
most cold -blooded reader. 
OTHER CONTENTS OF THIS ISSUE 

THE APE CYCLE 
By Claire Winger Harris 

WITHIN THE PLANET 
By Wesley Arnold 

VIA THE HEWITT RAY 
By M. F. Rupert 

And several other stories. 

50¢ The Copy 
Special Offer! 

The regular price of the QUARTERLY is 
$1.75 per year, single copy 50¢. To new 
subscribers a special price of $1.25 is now 
available. 

--MAIL COUPON -- 
SCIENCE WONDER QUARTERLY BC-5 
98 Park Place 
New York, N. Y. 

Enclosed find $1.25 for vhirh please send me the nest 
four 1.-lies of the QUARTERLY. 

N1.590 

Address 

City State 

(Canada and foreign $1.50) 
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At the present time we are unable to 
supply complete data on our products manu- 
factured prior to 1924, due to the fact that 
our stock has become depleted. We like- 
wise are not making a practice of repair- 
ing or furnishing parts for sets manufac- 
tured prior to 1924; because the demand 
does not warrant the expense involved. 

A. H. GREBE & CO., INC., 
F. B. OSTMAN, 

Asst. Sales Manager. 

Kellogg 
WE are not interested in selling our 

service manual to any one. We sup- 
ply same through our regular distributing 
channels, free of charge. 

KELLOGG SWITCHBOARD & 
SUPPLY CO. 

J. K. UTZ, 
Manager Radio Sales. 

Amrad 
TT has been in the past, and probably will 
1 continue to be in the future, the policy 
of this company to send service data to in- 
dependent service stations when they desire 
it. We slake a charge for this material 
merely sufficient to cover the cost of pro- 
duction and distribution. The attached 
forni letter this office uses to answer any 
requests from independent service stations. 

There is much that can be said for and 
against the attitude of some manufacturers 
in distributing their service literature only 
to authorized dealers. However, this com- 
pany has felt that service stations interested 
enough in their library to purchase the books 
they desire should have consideration. 

THE AMR AD CORPORATION, 
L. D. 'l'REvRY, 

Manager Service Department, 
(The form letter offers the Awned Serv- 

ice Data Book at $1.50, postpaid, with a 
supplement in the form of blueprints of 
receivers for the past two years- Editor.) 

Steinite 
ANY Service Man in the United States 

can obtain a service manual on any 
model Steinite set ever made by going to 
the local distributor of Steinite products 
in his vicinity. 

It has always been our policy to issue 
circuit diagrams and complete service data; 
as we feel that if the trade is properly in- 
formed, we will have less merchandise com- 
ing back to the factory for service. We 
shall be very glad to receive a copy of your 
survey and its analysis and, if we can assist 
you in your work in any way, we are at 
your command. 

STEINITE LABORATORIES CO., 
O. R. COIILE\TZ, 

Asst. General Sales Manager. 

Day -Fan 
IN order to protect the original purchaser 

against the possibility of sacrificing their 
90 -day factory guarantee, by having other 
than our authorized agents make the re- 
pairs, we have adopted a policy of releasing 
service data on current models to authorized 
Day -Fan distributors and dealers only. 

We have been mailing service manuals 
which do not include data on current models, 
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AT HOME HUNDREDS oCOOHÉ 
TRAINED EN ARE 

MAKING 560 to VOO A WEEK 
Why don't you get into Electricity, too? It's today's great 
Opportunity for you and every other man who is sick and tired 
of struggling along on small pay. Hundreds of "Cooke Trained 
Men" who were no smarter than you when they started now 
make $3,000 to $5,000 a year -and some make even more. 

LEARN AT HOME IN SPARE TIME 
Learn with the famous L. L. COOKE "Work Sheet and Job 
Ticket" Method. It's simple. it's thorough, it's practical. 
It's just like actual shop experience, yet it's all done right in 
your own home with the Big Complete Outfit of Tools and Ap- 
paratus given to you without extra cost. And it's done in your 
Sparc tine, without quitting your present job or losing a single 
hour's pay. 

PREVIOUS EXPERIENCE NOT NEEDED 
You don't need previous experience -you don't need higher edu- 
cation to learn Electricity the L. L. COOKE Way. If you can 
read and write, that's enough. This great Training is amazingly 
clear and simple. 'There's nothing like it anywhere. It's the 
Training with hundreds of successful graduates; it's the Training 
that has put many men on Easy Street; it's the Training for you. 

GET STARTED --MAIL COUPON 
"Cooke Trained Men" are the "Big Pay Men" everywhere. $60 
to $100 a week is what many of them are making. That's the 
kind of a job for you. Get started under the famous L. L. 
COOKE Money Back Agreement. Act today to increase your 
pay. Send coupon for Big FREE Book, "Secrets of Success in 
Electricity." Mail coupon now. 

L. L. COOKE SCHOOL OF ELECTRICITY 
Dept. 305, 2150 Lawrence Ave., Ch cago, 111. 

L. L. Cooke School of Electricity. 
Dept. 305, 2150 Lawrence Ave.. Chime, Ill. 

Send me entirely free and fully prepaid, your book 
"Secrets of Success In Electricity." ith particular, tot your Home NWdy Course in Electricity. 

Iress 

` 

State 
Rrsidcni- of Canada may send coupon to R. A Farrow. Spe- 
cial Ilep., 7 Medbury Lane, East, Windsor. Ont., Canada 

:LI% STOP TOBACCO? 
Banish the craving for tobacco as 
thousands have. Make yourself free 
and happy with Tobacco Redeemer. 
Not a substitute, not habit forming. 
Write for free booklet telling of in- aec 

b 
ywayttoarelievepenJ- 

1 
the craving m: my men have. 
Newell Pharmacal Co. 
Dept. 92S Clayton, Mo. 

FREE 
BOOK 

ToAnySuit. è 

SONG WRITERS! 
°1**". + Substantial Advance Royalties 

IFyla wo at are paid on work found acceptable for pub - 
ó Mid >l liation. Anyone wishing to write Cahn 

the words or music for songs may submit 
work for free examination and advice. 
Paatezperiene.vnneeenrtry.New demand 

ece ted by "Talking Pictures". fully de- 
rihed in our free book. Write for it 

Tn.lay- Newcomer Associates 
751 Earle Building, New York, N.Y. C 

No Wind 

C 
Out 

SOMETHING DIFFERENT 
No Flint. No 

$40 A DAY 
Showing My Mystery Lighter to 
Men. What Makes It Light? 

All Guaranteed. No Flint or Friction. 
New Principle of Ignition. Sample 
with Sales Plan. 'c. Sample Gold or 
S 

^ 
Silver Plated. RI. no Agents write for 
proposition. NEW METHOD MFG. CO.. 

Desk SF -5. New Method Bids.. Bradford, Pa. 

Double the life of your 
Coat and vest with correctly 
matehed pants. 100.000 patterns. 

Every pair hand tailored to your measure; 
no "readymades." Our match sent FREE for 
your O. K. before pants are made. Fit 
guaranteed. Send piece of cloth or vest today. 

SUPERIOR MATCH PANTS COMPANY 
115 S. Dearborn Street. Dept 376. Chicago 

Short -Wave Sets, 1 tube; revelers front 30 to d 
meters 

7 -Tube A.C. Sets 
A B C Power Pecks 
Power and Filament Transformers 
Tubes: l'S U -pe. Fully Guaranteed. No. 250. $2.35; No. 

^v1. $2.00: Ne. _15. $1.25; No. 224. $1.75; No. _ 
75t No. 20 65e; No. 171. 75e. .audio transformers, 
75e. Variable fondenwn, 50e. 

4240 Lincoln Ave. 
XAS. HDept. 

t. 
WE-$5CO. 

Chleaee, Ill. 
DEALERS IN BANKIIt'PT RADIO STOCKS 

$6.45 
26.50 
8.75 

BRAXTONKING 
SCREEN GRID 

A. C. Superheterodyne Tuner will work 
with any two -stage amplifier 

Write for Information 
MISSISSIPPI VALLEY RADIO CO. 

914 Pine St., Dept. A, St. Louis, Mo. 
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SEASIDEHOTEL 

ti 

The 
SEASIDE HOTEL 

Pennsylvania Avenue and Beach 

ATLANTIC CITY, N. J. 
1873 -1930 

NEW in construction and furnishings. 
OLD in hospitable traditions. 
Famous for its home -like atmosphere. 
The SEASIDE is a rare combination 
of a thoroughly modern hotel and a 
great private hotel with your friends 
about you. The mildest weather north 
of the southern resorts, open golf 
throughout the year and no snow. 

COOK'S SONS 
CORPORtATION 

NEW 

Il/IAARK 
HOTEL 

RANDOLPH AT LA SALLE 

YOUR VISIT 
TO CHICAGO 

Will be a pleasant memory if 
you select the right hotel. The 
New Bismarck welcomes you to 
a hostelry where good food, 
superior service and cheerful 
comfort await you. 
Easily accessible to all the high 
spots of the city. 

Rooms, $2.50 and up- 
With Bath, $3.50 and up 

CHICAGO 

at a nominal cost, in response to all in- 
quiries which indicate that the writer is a 
legitimate radio Service Man. 

Where we do not have authorized distrib- 
utors, who carry parts in stock, we make 
shipment on parts direct to the individual 
or service organization placing their order 
with us. In case the order or letterhead 
indicates that the parties concerned are legi- 
timate dealers or service organization, a dis- 
count is allowed on all parts purchased. 
However, if we have an authorized dis- 
tributor, our contract gives them exclusive 
rights to sell all parts within their terri- 
tory. If they do not carry sufficient parts 
to make immediate shipment, that auto- 
matically and temporarily cancels their con- 
tract, and we make shipment direct. 

GENERAL MOTORS RADIO CORP., 
C. E. GREENE, 

Service Manager. 

Kennedy 
THEN we appoint a new dealer, we 

`` send him as many service manuals as 
he thinks he will need; but we have never 
taken any steps to supply the independent 
Service Man with information about serv- 
icing Kennedy sets. 

This, however, is not due to a lack of 
desire to cooperate on our part. Whenever 
we receive a request from someone for a 
service manual, it is sent to them without 
charge, regardless of whether they are con- 
nected with a Kennedy dealer or not. 

However, if we were to go into supply- 
ing service manuals to Service Men not 
connected with any Kennedy dealer, I think 
we would have to snake a small charge just 
to prevent them from being ordered by Serv- 
ice Men who are inquisitive rather than in- 
terested. Our service manuals cost us about 
30e. each; but we would supply them to 
anyone, upon request, for say 10e.. We are 
glad to cooperate with radio Service Men 
anywhere and everywhere at all times. 
COLIN B. KENNEDY CORPORATION, 

LARRY WALL, 
Asst. Advertising Manager. 

Hammarlund 
WE are always glad to supply complete 

information regarding our line to any- 
one requesting it. We have instruction 
sheets and diagrams covering all models and 
these are supplied at n cost of 25c net per 
copy. As our business is tied up very 
closely with custom builders and service 
stations, we probably cooperate with them 
closer than most manufacturers. We have 
even prepared and published at considerable 
expense a Sales and Service Course. This 
is supplied complete at a cost of $.5.00 and 
those subscribing also receive a mass of in- 
formation which is sent out from time to 
time, covering matters of interest to set 
builders and Service Men. 

HAMMARLUND MFG. CO., INC., 
L. A. I- IAAr ?L\nLCSD. 

Name Withheld 
ONE manufacturer's service department 

writes as follows, in reply to our quo- 
ta lion of a paragraph in the letter of a 

Service Man who had commented on their 
courtesy 

"The point we are driving at is that, if 

ILLINOIS AVENUE 
Overlooking Boardwalk and Ocean 

"A Hotel Distinctively 
Different" 

JUST COMPLETED IN 

Atlantic City $ 

Unexcelled Colonial 
Hospitality 

Now Ready for YOU 
From $4.00 daily 
European Plan 

From $7.00 daily 
American Plan 

FETTER & HOLLINGER, INC. 
Eugene C. Fetter $ 

Managing Director 44%N144444: 
F/Illll----!' 

s 

1 
ti 

S 

5250 

Special 

al 

REASONABLE 

1 

HOTEL 

EMBASSY 
BROADWAY AT7OT "ST. 

NEW YORK 

1100 LARGE LIGHT RAMS 
ALL WITH BATH 

A DAY FOR OHE PERSON 

$350A MYAND UP FOR1WO 

Rates for Permanent 
Guests 

S 

S 

(d 

1 

FINE RESTAURANT 
PRICES 

Club Breakfast, 30e to 500 
Luncheon, 750 

Table d'Hote Dinner, $1.00 

EDMUND P. MOLONY 
Manager 

If you are a service man, profes- 
sional or radiotrician, you should 
receive RADIO -CRAFT each month. 
Turn to page 603 of this issue and 
read the special offer to those who 
are actively engaged in radio. 
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The Big 3 
always in the SPOTLIGHT 

of Scientific Fiction 
A Scientific Education While Read- 

ing the Most Marvelous Fiction 
Once you have read your first magazine of 

scientific fiction, you will never let a month pass 
without making every effort to read the next 
issue. Hours of pleasant pastime are well spent 
in reading stories that you like- stories that are 
entertaining and educational as well. In the 
Science Fiction Group you will read stories of the 
H. G. Wells, Jules Verne and Arthur B. Reeve 
type with a techni- scientific background. 

Scienceop 

VN Stories 
SCIENCE WONDER STORIES exploits the 

present and the future by giving you the most 
marvelous stories -interplanetarian trips, space - 
flyers, talking to Mars, death rays, gravity- nulli- 
fiers, transmutation of elements, trips to other 
worlds, are some of the subjects treated. 

AIR 
WONDER STORIES 

AIR WONDER STORIES presents solely flying 
stories of the future, strictly along scientific - 
mechanic- technical lines, interspersed with ex- 
ploration and achievement. 

THEY ARE ALL DRAMATIZED MECHANICS 
OF THE AIR. 

In addition to this, AIR WONDER STORIES 
publishes interplanetarian stories by which you 
visit strange worlds and strange races and find 
strange adventures. 

NOW -for the first time, advanced thought on 
scientific crime detection is published in a pro- 
fusely illustrated monthly magazine. SCIEN- 
TIFIC DETECTIVE MONTHLY is truly the 
most amazing publication ever issued. 100 pages 
-every one chock full of gripping revelations and 
stirring situations - all based on newly discov- 
ered scientific facts. 

25e Copy On All Newsstands 

THE NEXT 8 MONTHS 
ANY ONE MAGAZINE $1.00 

STELLAR PUBLISHING CORP., 
98 Park Place, New York, N. Y. 

Enclosed find $ for which enter 
Illy subscription to 

SCIENTIFIC DETECTIVE MONTHLY 
SCIENCE WONDER STORIES 

G AIR WONDER STORIES 
for eight months. Check which you prefer. 
(Canada and foreign $1.25.) 

Name 

Address 

City State 
RC -5 

you were to publish the fourth paragraph 
of your reader's letter, which reads as fol- 
lows: 'In reply I received a very nice letter 
from their Service Department, together 
with blueprint and book of instructions, and 
discount offer for any parts needed,' we 
probably would be swamped with requests 
from all over the country for free informa- 

tion, and it would cause us considerable 
trouble in correcting the impression that 
the public received. We appreciate your 
offer to publish the letter praising our co- 
operation, and ask that you correct this 
one part." 

Pentode Service Problem 
(Continued from, page 579) 

at high amplitudes. However, in some cases 
(and we leave it to the Service Man's good 
judgment) the alteration may be justified. 

'I'he procedure is obvious. When neces- 
sary, transfer the power output connections 
to the plate circuit of the first audio tube 
(the pentode). In the majority of instances, 

a five -prong socket will be found already 
provided in this stage. The required changes 
should be made to provide the correct "B" 
and "C" potentials; generally by bridging 
over the plate supply to the old power tube, 
and replacing the original biasing resistor 
with a one -watt, 800 -ohm component. 

The pentode should be coupled to the 
speaker by n transformer approximating 
the characteristics already given. 

Trouble shooting with the pentode will be 
along the general lines of present practice. 
Check the filament (or heater) and the "B" 
and "C" potentials. A good pentode should 
be no more microphonic than a good screen - 
grid tube. However, some of the less per- 
fect varieties may offend in this respect. In 
the case of repeated complaints of short 
life, suspect a filament or heater voltage in 
excess of normal. A low plate current with 
normal voltages and a high screen -grid cur- 
rent (showing proper emission) indicates a 
broken connection inside the tube between 
the case of repeated complaints of short 

When the pentode is finally available for 
general use, the writer will be most inter- 
ested to learn from readers of RADfo -Caner 
their experiences with this new tube. 

NEW STEPS IN TELEVISION 
TELEVISION signals were sent on Feb- 

ruary 18 from Schenectady, New York, 
to Sydney, Australia, and back again, on 
short waves; and they completed their 
20,000 -mile round trip badly disfigured, but 
at times recognizable. The image was a 
black rectangle on a white background, 
transmitted by W2XAF and rebroadcast 
by VK2ME; it was reproduced in the Gen- 
eral Electric receiving laboratory. 

The effect of atmospheric conditions and 
ninny reflections is described by I)r. E. F. 
W. Alexanderson, who directed the test: 
"as though an image seen in one pail of 
rippled water had been reflected in another 
pail of rippled water. Many times during 
a five -minute period the lines of the rec- 
tangle were distinct enough for the ob- 
servers to distinguish the picture." 

At the same tinge, a two -way conversa- 
tion between the stations was recorded on 
film for future reproduction and transmis- 
sion. 

Redo t,,.p.eters 
$2000 t $ 

000 
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Radio Repair 
.1 /ow/tarn, 

lisoo to $r 
a year. 

SUCCESS 
IN RADIO 
Depends upon 

Training 
...You Get that training 
with RCA Institutes Inc. 

REGARDLESS of who you are ... how old you are 
.. where you live or what you do ... You, too, 

can make a success in radio because RCA Institute. 
trains you for surerss. This is the only school backed 
by the Radio Corporation of America ... the fore- 
most radio organization in the world today! 

"A serious shortage of Trained Men 
Exists Right Now" 

"Thou Bands of men are needed. Broadcasting stations. 
manufacturing plants. retail and wholesale dealers. 
as well as ships at .ea and planes in the air are now 
waiting for men like you ... men who have the will 
as well as the knowledge to make good. They know 
that the graduate of RCA Institutes has the knowl- 
edge and ability to hold a good position in radio. 

Remarkable Outlay of Apparatus 
included with this famous Laboratory 

Training Course 
You learn radio by actual experience with the fa- 
mous RCA Institutes outlay of apparatus ... A com- 
plete assortment of parts assembled for your help and 
instruction by RCA experts. See for yourself how 
easy it is to solve every radio problem such as repair- 
ing and servicing fine sets. Here is the training that 
you cannot duplicate elsewhere. at any price. Students 
learn by actual experience, under the direction of 
RCA, the world -wide organization that made Radio 
what it is today. 

RCA Graduates Find It Easy to Fill 
Good Radio Jobs 

For more than 20 years, there has been a radio job for 
practically every graduate who wished one. RC:A. 
Institutes students are actually trained for anereas 
in radio ... That is the only purpose of this organi- 
zation and that is why students make such rapid 
progress in Radio. Every student receives an agree- 
ment signed by the president of this school assuring 
absolute satisfaction upon completion of the course ... or money refunded. 

RCA 
INSTITUTES 

INC. 
Formerly Rudi. IudKmte of America 

RCA INSTITUTES, Inc. 
S.R.A. -5, 75 Variek Street, Nen York. 

Gentlemen: Please send me your FREE 40- 
page hook which illustrates the brilliant 
laboratory-method 

Radio 
instructdescribes n ut home! 

Name- 

Address- 
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Over the Mountains 
from LosÁngeles 

55910" 

= 6allonsaiGAS 
Think MP t PIVE 11l'NItR1 11 FIFTY -NINE MILES over 
rough mountainous country burning only ELEVEN GALLONS 
OF GASOLINE' Imagine more than FIFTY MILES TO THE 
GALLON. That is what the WHIRLWIND CARBURF.TING 
DEVICE does for D. R. Gilbert, enough of a saving on lait 
one trip to more than pay the cost of the Whirlwind. 

THEWHIRLWIND SAVES MOTORISTS 

MIWONS OF DOLLARS YEARLY 
Whirlwind users. reporting the results of their tests, are amazed at 
the results they are getting. Letters keep streaming into the office 
telling of ndleages all the way from v. to 59 miles on a gallon. re- 

Msuiting In a saving of fro 25% to 50% in gas bills alone. m 
Mark A. Estes writes, "I was making i7 miles to the gallon on my 
Pontiac Coupe. Today, with the Whirlwind. I am making 355 -10 
miles to the gallon." 
P. P. Gorroen writes: `34fi 10 miles with the Whirlwind, or a gala 
of 21 miles to the gallon." 
R. J. Tulpt "The Whirlwind Increased the mileage on our Ford 
truck from 12 to 26 miles to gallon and 25% in speed.' 
Car owners all over the world are ing money even. day with 
the Whirlwind. besides having letter operating motors. Think what 
this means on your own car. Figure up your savings -enough fora 
radio -a hank account-added pleasures. Why let the Oil Com- 
panies profit by your waste? Find out about this amazing little 
device that will pay for itself every few weeks. 

FIT/ ALL CARS 
In lost a few minutes the Whirlwind can be installed on any make 
of car, truck or tractor. It's actually less work than changing your 
oil, or putting water in your battery. Nod illing, tapping or 
changes of any kind necessary. It is guaranteed to work perfectly 

olany make of car, tru, k or tractor, large or small, new model or 
d model. The mp,re ,. I till.. the thh re y.,n trill save. 

SALESMEN AND DISTRIBUTORS WANTED 
FREE SAMPLE AND 1100.00 A WEEK OFFER 

'Whirlwind men are making big profits supply uh g this fast selling 
device that car owners cannot afford to be without. Goof territory 
is still open. Free sample offer and lull particulars sent on re- 
quest. Just check the coupon. 

No matter 
Whirlwind a kind 

of ÌI 
ear have-no matter how big gas eater 

that the Whirlwind will more than 
you 

de coat In gasoline alone 
guarantee 

thirty days, or the trial will cost you nothing. We invite you to teat It at our risk and espenan. You are to be the sole judge. 
FREE TRIAL COUPO 

Whirlwind Mfg. Co.. 
999 -246 -A Third St., Milwaukee, Wis. 
Gentlemen: You may soul nue full particulars of your 
Whirlwind Carbureling device and free trial offer. Thls 
does not obligate me In any way whatever. 
NAME 
AI11/IIESS 
CITY 
COUNTY sTATF 
Check here If you are interested in lull or part time sales- 
man positio 

L i Ch k here if you are interested In lull or part time 
salesman position. 

U\ IVEIi SAL 
NEUTRALIZING and 

ALIGNMENT KIT 

$2.00 
l'aient 

Amdied 
F 

FOR SERVICE MEN 
Hundreds of radio Service Men 

have already added the No. 10 
Universal Neutralizing and 
Alignment Kit to their servicing 
equipment. Neutralizing, bal- 
ancing and condenser alignment 
of standard manufactured sets 
are made easier, accurate and 
more quickly. 

Made of highest grade in- 
sulating material with nickel - 
plated metal nibs - ready for 
long use. Easily clipped into 
the pocket as a fountain pen in 
a single unit -smaller tool fits 
Into the larger. Quadruple tools 
make it useful for (1) Amrad, 
Bosch. Crosley, Earl, Fada, 
Freed, Freed- Eisemann, Majestic, 
Philco, Sparton, Stromberg -Carl- 
son: (2) Zenith; (3) Bruns- 
wick, Garod, Radiola and Victor; 
(4) Magnetic end for picking 
up and placing small parts. 

Indispensable to Service Men 
and guaranteed for the sets men- 
tioned above. ORDER YOUR 
KIT TODAY. Sent anywhere in 
the U. S. upon receipt of $2.00 
-postage prepaid. 

SERVICEMENS SUPPLY CO. 
55 DEAN STREET BROOKLYN, N. Y. 

Radio -Craft Kinks 
HOME 1IADE BATTERY CABLE 

By M. W. Johnson 
MOST battery sets employ- for the bat- 

tery leads a cable, one end of which 
is soldered to the receiver. This arrange- 
ment therefore presents several disadvan- 
tages. 

For one thing, it is not convenient to 
move the set to a position beyond the limit 
of the cable's slack, without first removing 
all the battery connections. Also, it is in- 
convenient to make tests on the receiver 
without the battery potentials, unless it is 
desired to remove battery connections. 

RADIO 
NOISES 

UY- TUBE BASE. siissr //Ow- 

Fig. 1 

The set builder who is working over an old 
battery set can use the connecting method 
shown to provide a 5 -lead cable which will 

facilitate connecting and disconnecting. 

Electric sets and the more expensive bat- 
tery sets overcome this situation by arrang- 
ing the current- supply cable to plug into 
a receptacle on the receiver. 

This idea may be applied to any receiver 
requiring not more than live leads in a 
single cable, as shown by Fig. 1. A 5 -prong 
UY socket is mounted on the rear of the 
set cabinet, the cable ends are soldered to 
the prongs of the old tube -base. 'l'he cable 
only be held in place with sealing wax 
poured into the ex -base. If desired, an- 
other plug and socket may be "rigged pip 
for the opposite end of the cable. 

A KINK FOR THE CAREFUL 
SET -TESTER 
By Alvin Porter 

low AND HIGH 
VOLTkGES 

INSULATING 
HANDLE SOLDERED 

< ó.groleltlaru,yltlttv,',l,hh 

PAINTED UNPAINTED 
RED 

Fig. 2 

The tester shown here will make the routine 
.ritorfer for the Servies Man: but it is not to 
be recommended for the absent- minded: as an 
application of flic wrong point is liard on the 

meter. 

THE 
tester who i3 careful in his work 

Will find no difficulty in using the double - 
prod unit for circuit testing that is illus- 
trated in Fig. 2. 

TOBE Filterente Junior 
Price 53.50 

Fill erect es are sold by 
all live dealers. If 
your dealer hai not yet 
stocked them. he can 
obtain them from any 
Westinghouse. General 
Electric or Graybar 
jobber. 

vanish the moment you install a 
TOILE FILTERETTEt Over 64 
different models for every type 
of Interference. Your radio or 
electrical dealer can tell you 
which tumid you need. Or 
write us personal letter, tell- 
ing in detail all you can about 
the noise or Interfering ap- 
paratus, and you will receive 
a personal reply. 

RADIO NOISES 
AND THEIR 

CURE 

real rY(07r!/rf mars 

64 pages. Crammed full f 
pltntOgraplts. diagrams and pi - 
tures showing how the nois s 
start and how to stop each type 
of Interference. Twenty -fl e 
cents. postpaid. You'll ne d 
this book near your radio set. 

TOBE DEUTSCHMANN CORP. 
Filterette Division 

CANTON, MASS. 
Pioneer and Leader in Eliminating Radio Interference 

of Every Description 

START to PLAY 
Very First Day / 

Pleasant, 
Easy 
Lessons 
Show You 
Row! 

A lifetime of rich, 'Wholesome fun. S days' 
free trial in your own home. A year to pay. 

THE 
uhnlo world seems diltereut when you learn to 

play and now you can play the most spectacular of 
all Instruments -the Deegan Xylorimba. No long wait- 
ing. No finger or lip exercise. Na tiresome practice. 
Start to play very first day even If you can't read a 
mac of music right now. Sinn you'll be the "lilt of 
yrro party. Maybe, Ilke the Musical Hallman (Read- 

ing. Pa.l you'll make £65 a week spare time. 
Our Big Free Book tells all about the tree 

trial offer, the easy 
lessons, the wonderful payment plan. No cost or obliga- 
tion -send in coupon today. 

J. C. Deegan, Inc.. Dept. 1938, 
1770 

without obligation, full del ails of Free Trial 
offer and easy- payment plan Of the Deagan Xylorlmba 
Name 

Address 

ELECTRIFY YOUR 
RADIO FOR ONE. 
Why discard your present good Bet when you 
can electrify it for only $6 g6 and banish the annoyance and 
expense of buying new' B batteries? 

Over 100,000 Townsend 
aB"Power Units In Use 

Hookod up in a few minutes. Uso 
same tubes -no changes. You'll be 
amazed at the improvement in re- 
ception and distance getting. Send 
name and address today for full r- details. proof and Free Trial Offer. 

TOWNSEND LABORATORIES 
723 Townsend Street Chicago, Illinois 
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A Special 
Courtesy to 

r 

Radiotricians 
Professionals 
Engineers 
Mechanics 
Consultants 
Designers 
Service Men 
Contractors 
Manufacturers 
Dealers 

IN ORDER to make it 
possible for all Radio Tech- 
nicians to read RADIO - 
CRAFT regularly, each 
month, we have put into 
effect a special subscription 
price. 

The r e g u l a r price of 
RADIO -CRAFT is $2.50 
per year (12 issues). The 
newsstand rate is 25 cents a 
copy. 

Any radio professional, 
sending in a subscription on 
his letterhead, showing that 
he is engaged in some ca- 
pacity in radio work will 
receive as a special courtesy 

EICHT ISSUES OF 

¡Radio -a f t\ 
for Me 

Professional -Serviceman Radiotrician 

FOR ONE DOLLAR 

Just pin a dollar bill to 
the coupon below and for- 
ward it with your letterhead 
or business card. 

CLIP COUPON -NOW! 

RADIO- CRAFT, 
RC -5, 98 Park Place, 
New York, N. Y. 

Enclosed find $1.00 for which please enter 
my subscription to RADIO -CRAFT for next 
eight months. 

Name 

Address 

City State 

11 

RADIO -CRAFT 

In testing the voltages of electric sets, two 
test points, usually, are needed for testing 
"B" and "C" voltages, or any other circuit 
voltages requiring extremes of meter 
reading. 

The writer uses only one prod; but it is 
"duplexed" in the manner shown. A wire 
from the high- voltage binding post of the 
meter is connected to one prod; while the 
low -reading side of the meter has its lead 
connected to the other prod, which is in the 
saute handle. The negative side of the 
meter is connected to the set through a 
flexible lead and a clip, the latter connecting 
to the negative terminal of the set. 

The prods may be driven into the wooden 
handle, and the flexible leads soldered to 
them, or the unit may be made in any other 
convenient manner. 

BROADCASTING MIRTH 
AMOTHER use for a public-address sys- 

tent is found by a theatre on Broadway, 
New York, which advertises a comedy by 
broadcasting the laughter of the audience 
through a speaker on the front of the build- 
ing. 

Letters from Short - 
Wave Listeners 

HE GETS 'EM ALLI 
Editor, RADIO- CRAFT: 

I have come to believe that there is no such 
thing as "skip -distance," except in the first few 
miles. As a beginner in short-waves, I used to 
believe in it; but now that I know how to tune 
in, I have no faith in it at all. When I learn 
that a station is being heard in the U. S. at a 
certain time and try on the exact wave, I nearly 
always run into it after a few trials. Results 
others are having prove my theory. Reception 
depends on the operator, his knowledge of what 
to tune for, and his ability to bring the set up to 
the point below regeneration. 

CM21MK, Havana, on 32.6 meters, is heard on 
Sunday near 6 p. m. G2IV (the Majestic) is 
heard at night near 65 meters and its the morn- 
ings near 18, talking to WOO and G2AA (Lon- 
don) on a telephone circuit; I heard them also 
say they were on 24 and 35 meters. Barranquilla. 
Columbia, on 51.7 meters was overheard saying 
that they have but 7% watts and are on the air 
every night from 8:30 to 10:30 (E.S.T.). HET, 
Bogota, is on almost every night from 9 till I1, 
just under KDKA. HRB has moved down till 
they are almost on the wave of 1W3 \AU; they 
expect to have a 1000 -watt transmitter on the air 
April 1. \'RY announces a proposed change to 
between 46 and 48 meters. to overcome code in- 
terference. They will also add power. HS2PJ, 
Bangkok, Siam, is back on 29.5 meters; this is the 
station which was taken for ARI, Ifongkong. 
VE9AP, Drummondville, was on 46.7 meters test- 
ing, and will be on 33 meters soon. Up to the 
present time, my log shows 87 stations heard on 
voice out of our own country, including telephone 
stations and the ships. 

The call letters of the French phones, attest re- 
ferred to as FW3, etc., are as follows: FTD 
15.12 meters; FRO and l'RE, 15.45; FTM 
15.55; FTo, FTE 16.44; FTN 24.46; FOO, FQE 
24.67; FTL 30.15; FTF 38.61. The letters E 
and O in pairs indicate beams to the cast and the 
west. (Ouest, in French). 

Fans wishing sample copies of the Short -Weave 
Club's bulletin may obtain same by sending me 
a dime. 

ARTHUR J. GREEN, 
Box 713, Klondyke, Ohio. 

(Mr. Green, whose duties as president of the 
International Short-Wave Club have evidently been 
keeping him increasingly busy, is endeavoring be. 
tween other activities to prepare for RADIO-CRAFT 
an article of practical instruction on short -wave 
broadcast reception for the fan. While he him- 
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Band-Filter Mining 
Screen -Grid Amplifier 

Six Tuned Circuits 
World Wide Range, 

/:OMPLETE 
FACTORY 
WIRED 

AND 
TESTED 
UNITS 

NO radio produced in 
mass can even ap- 
proximate the skilled 

perfection of the new Cus- 
tom -Built "HiQ -30." Here 
is the newest, most efficient 
model by Hammarlund - 
the climax of five years of 
unequalled custom design- 
ing and famed throughout 
the world for power, selec- 
tivity and tone. A great 
opportunity for custom -set 
builders. Choice of mag- 
nificent cabinets and 
speakers. A.C., D.C. and 
Battery Models. List, 
$139.50 to $1,175 com- 
plete, less tubes. 

Mall 
Coupon for 

48 -page 
"HiQ -30" 

Manual 

F RE E.I 
RADIO BARGAIN eDtO 

I CATA LO 
ALSO FREE RADIO GIFT. 

Send now for this 
new free radio catalog 

which saves you many dollars on 
radio outfits. kits. parts, tubes and accessories! Also 
TIME CONVERSION CHART FREE. Tells you in- 
stantly what time It is in any part of the world! 
Given free if your request for catalog reaches us 

this month. 

réopirmrgirommot 
202 JACKSON ST.. CHICAGO, ILL 

Genuine PILOT Pr duets' 

NOJOKETO BE DEAF 
-Every Deaf Person Knows That 
1 make myself bear, after being deaf for 25 yea i 

se b the Mtf a, with nclal Ear Drums. 1 wear them dap 
and land. sing stop head ` 
noises d ringing ears. They 
are perfectly comfortable. No 

insy them. Write me and' 
411 true story. \ 

.w l got dent and bowl make 
you beer. Addres. !dedicated Ear Drug 
GEO.P.WAT.Astlf cialEuDeumCo.(Ins.) 

74 Dorfman fads.. Dotson. aucb. 
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PATENTS 
Protect Your Ideas 

Write for Instructions, 
free on request - - or 
send drawing or model 
for preliminary exami- 
nation of Patent Office 

records 

Promptness Assured with 
Best Results 

Carl Miller 
PATENT ATTORNEY 

Fortner Member Examining Corps, 
U. S. Patent Office 

265 McGILL Building, Washington, D. C. 

PATENTS 
TRADE -MARKS 

DO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

Before disclosing your invention to 
anyone send fer blank form Evt- 
DENCE or CONCEPTION" to be signed 
and witnessed. 
LANCASTER. ALLWINE & ROMMEL 

( Registered Patent Attorneys) 
475 Ourey Bldg.. Washington. D. C. 

Originators of forms "Evidence of Conception" 

PATENT'S 
TRA DEMARICS- C'OPYRIGIITM 
Itefnro showing your Id a to anyone, send for 
new - "Duplicating Invention Record" - YOU 
keep a copy for evidence and send mo a ropy 
for advice and exact east of Ottent. Prompt 
Proenal Service. Ad, Ire and Record free on 
It rt it r't. 
JOHN J. LYNCH, Registered Palot Attorney 

41 -F Park Row, International Building. 
New York City Washington. D. C. 

PATENTS °r`HOite 
for Free Guide Book, "W TO OBTAIN A 

PATENT" and Br-cowl of 
Invention Blank. Send model or sketch and descrip- 
tion of your invention for our Free Opinion whether it. 
I .now voit hit Patent Office Rules. RADIO and 
ELECTRICAL Cases a Specialty. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS & CO., 923 - 9th, Washington, D. e. 

AUTO RADIO 
Designed specially for operation in automobiles, 
motor boats and airplanes. Compact. Tremendous 
volume. Wonderful tone. Single dial control. Will 
fit any car. Easily installed by anyone. Fully guar- 
anteed. Be among the first to have an $39 50 auto radio. Price, including tubes JJ..77 .7 

CHAS. HOODWIN CO. 
4240 Lincoln Ave. Dept. E -40 Chicago, III. 

Write for Information about the NEW 

H -F -L MASTERTONE 
LABORATORY MADE RECEIVER 

The Year's Outstanding 
Radio Achievement 

HIGH FREQUENCY LABORATORIES 
28 N. Sheldon St. Dept. 76 Chicagg, III. 
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self is favored by extraordinary location, we can 
hardly believe that the skip -distance does not mani- 
fest itself in some cases at his location. Ohio. 
however, seems especially favored in this regard. - 
Editor.) 

NEW STATIONS TO THE SOUTH 
Editor, RADIO- CRAFT: 

A new station is FRT, Fort de France, Martin- 
ique, West Indies, on a wave of 48.25 meters: 
they were heard here about 11 p. m. Jan. 23, with 
about 126 signal. G2A.\ of the Radio Communica- 
tions Co., Ltd., Slough, England, cats be heard 
regularly about 10 or 11 p. m. with G2GN, 

Senor Cespedes of the famous NRII states that 
a station at Barranquilla, Colombia, is working 
nightly on different waves from 30 to 50 meters: 
one at Santiago de Cuba, one at La Vega, Domini- 
can Republic, and one at Cali, Colombia. This 
may help to identify some of the gang of Spanish - 
speaking stations on waves from 43 to 55 meters: 
this place is hot with stuff about 7 or S p. m. 

CHARLES J. SCHROEDER, 
3125 N. Spangler St., Philadelphia, Pelta. 

\Ve acknowledge numerous other reports of sta- 
tions heard, many of which duplicate each other's 
facts. What presents difficulty is that hearers 
catch different letters and estimate wavelengths 
differently; it is then impossible to make a no- 
tation in the station list. Among those sending in 
short -wave information are: John W. Campbell. 
Francis Walczak, George Harrold, Mander Barnett 
(England), Robert Rogers (Canada), E. F. Henn- 
ing, Allan R. Eurich, Ralph Wymer, and George 
A, Nitsche. The last reports LSN testing on Feb. 
17 on 9.890 kc. at 11 a. m. This is obviously 
Monte Grande, Argentina. 

CORRESPONDENTS WANTED 
Editor, RADIO- CRAFT: 

I have shielded the detector components of my 
Pilot "Wasp" with parts taken from a Crosley 
"Band-Box," eliminating body capacity and in- 
terference to a great extent. Have received 121 
broadcasts and 51 short-wave stations. llave heard 
an Australian on 55 meters giving the call 3AR. 
I would appreciate and answer letters from any 
short -wave fans, especially constructors of this 
set. Joins DEng, 

3rd & Walnut St., 
Cressona, Penna. 

I have had a station on 90 meters giving the 
call W1OXX and would appreciate further infor- 
mation about this station. (This is one of many 
airplanes licensed to operate on this :rare expert. 
mentally). I would like to correspond with other 
short -wave fans, especially in foreign countries. 

BRUCE GREEN, 
1355 Caroline Ara, 

Clinton, Iowa. 
On Feb. 22, WOO was testing with G2RZ (the 

Majestic) from 1 to 10 p. m.; the first on 75 
meters and the other about 60. I would like to 
hear from any other reader as to their reception. 
as I did not get the location. I am using an Aero 
converter. W. Gosci1, 

24 Peek St., 
New Haven, Conn. 

I am going to build a transmitter and would 
be glad to hear from "hams" about constructinr- 
a good transmitting antenna; and from short- war, 
fans about receiving conditions in their vicinities. 
Will be glad to give advice on the "Wasp" and 
"Super -Wasp" to inquirers. FLOYD SWEET, 

92 North 5th St., Hudson, .V. Y. 

Could you put me in touch with an amateur 
within twenty -five miles? I would also like one 
or more correspondents. EARI.E SAGE, 

41 Birdsall, Norwich, N. Y. 

A RECORD IN BROADCASTING 
Between 207 and 260 broadcast stations of regu- 

lar wavelengths, it is estimated by World Radio. 
relayed the opening speech of King George at the 
international naval limitation conference. One long - 
wave station (Rugby) and six short -wave stations 
outside the United States, besides the several short- 
wave transmitters in this country, were linked 
together by wire circuits and radio relays to this 
unprecedented group of stations on all continents. 

A new 12 kw. station on about 80 meters, it is 
announced, will relay the program of the 441. 
meter, 50 -kw. broadcast transmitter which was put 
in operation a few weeks ago at Rome, Italy. 
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'AN ADDRESS OF D1571NCT10N': 

Orders-Inquiries 

o 

Can be 
!cured 

by 
TAI L 

POLK' /REFERENCE BOOK 
and Mailing List Catalog 
Cives counts and prices on over 8.000 
different lines of business. No matter 
what your business. in this book you will find the number of your prospec- 
tive customers listed. 
Valuable information showing how to 
use the malls to secure orders and in- 
quiries for your products or services is 
given. 

Write for FREE Osai 
R. L POLK k CO., Detroit, Mich. 

Lawn City Directory Publishers in the World. Branches in Principal Cities Mailing List Compilers- Business Statistic Producers of Direct Mall Advertising 

QUIT 
TOBACCO 
No man or woman can escapo 
the !tannin I effects of tobacco. 
Don't try to banish unaided 
the hold tobacco has upon you. 
Join the thousands of inveter- 
ate tobacco users that have 
found it easy toquit with tbeaid of theKeeleyTreatment. 

EELEY 
Treatment For 
TobaccoHabit 

Successful For 
Over 50 Years 

Quickly banishes all craving for tobacco. Write today 
for Free Book telling how toquickly Free yourself from 
the tobacco habit and our Money Back Guarantee. 

THE KEELEY INSTITUTE 
Dept. L -Top Dwight, Illinois 

ATTENTION -Radio Service Men 
Leading manufacturers often consult us for the names 
of competent service men who are actively engaged in 
radio work. 
We want every reader of RADIO -CRAFT who is en- 
gaged as a service man to read page 665 of this issue. 
You will find the few minutes reading this page well 
worth while. 
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Radio -Craft's Opportunity Column 
O make this magazine of additional Lcnvlit to 
Service Men, RADIO -CRAFT has instituted a new 

feature, of which advantage may be taken, free 
of charge, by any Service Man who has enrolled 
himself in the NATIONAL LIST OF RADIO SERVICE 
MEN (by filling out in full the blank which is 
printed in every issue of this magazine). We will 
print short notices of the same nature as those 
which follow; and will forward to the writer of 
any of them the replies which may be addressed to 
him (by the number given) in care of RADIO -CRAFT. 

We must reserve the right to condense all let- 
ters into their most essential details; and we urge 
all our correspondents who use this service to be 
as concise, though thorough, as they would be in 
the composition of a paid advertisement which would 
cost them several dollars. 

Service \ten seeking employment should give, 
at the beginning, the important details which an 
employer will first ask; and anyone offering em- 
ployment to a Service Man should be equally 
specific. 

It is desirable that references he given in all 
letters seeking employment, etc. -not for publica- 
tion, but ils order that RADIO -CRAFT may verify 
the statements made, if requested to do so, by 
parties interested in replying to the advertisement. 

Please give all information for publication on a 
sheet of paper separate from the questionnaire, 
which is filed by us. Age, years' experience, do- 
mestic affairs, etc.; and do not forget to put your 
name and address on each sheet. We have several 
requests lacking these important details, which we 
cannot publish as yet. A period of at least one 
month must elapse between receipt of letters and 
publication; as the forms of RADIO -CRAFT close 
several weeks ahead. 

We cannot publish under this heading any ad- 
vertising of a commercial nature -for the sale of 
goods, or instruction, etc.; or for an employment 
agency. We cannot publish offers of general serv- 
icing for the public, or general representation of 
a manufacturer in a district. For the former, local 
advertising mediums are available, and as to the 
latter, a manufacturer requesting such information 
will be given it directly from the files of the 
NATIONAL LIST OF RADIO SERVICE. MEN. An- 
nouncements seeking or offering regular employ- 
ment, however, will be accepted under the condi- 
tions stated above. 

The writers of any of these requests may be 

addressed as Opportunity No. (number 
given below). in care of RADIO -CRAFT, 98 Park 
Place, New York City. 

(Opportunity 32) Inquiry for a Service Man 
by a music store in a New Jersey suburb of New 
York City. Must be well qualified. 

(Opportunity 33) N. R. I. graduate, high -school 
education, desires position in factory or broadcast 
station with opportunity to work up. (Iowa.) 

(Opportunity 34) Service Man, C. E. W. gradu- 
ate. eight years' experience, desires position with 
manufacturer with opportunity to specialize. \ \'ill 
go anywhere. Age 24. Married. (Washington, 
D. C) 

(Opportunity 35) Physicist, at present super- 
intendent of schools, with fourteen years' experience 
in radio, six in servicing, bachelor's degree and 

post- graduate credits in radio and audio work from 
Iowa U., desires to obtain laboratory connection or 
position teaching radio and kindred subjects. (Iowa.) 

(Opportunity 36) Service Man, experienced, with 
a following, desires laboratory position. R. C. A. 
Inst. graduate, engineering student, Junior I. R. E.. 
(Brooklyn, N. Y.) 

(Opportunity 37) Service Man, nine years' ex- 

pC rienee, short -wave :unit cu r, former railroad me 
chanic (15 years) desires to make change. Inter- 
ested in aviation radio. \\ ill go anywhere. Mar- 
ried. (North Carolina.) 

(Opportunity 38) Service Man, six years' radio 
experience, specialist in short waves, Asso. R. T. A., 
desires position with manufacturer. (Ontario.) 

(Opportunity 39) Service Man, owns business, 
wishes to make connection with jobber or manu- 
facturer. ( Indiana.) 

(Opportunity 40) Service Man, owns business, 
desires connection with manufacturer to learn line, 
or in sound field. (Ohio.) 

(Opportunity 41) Electrical Engineer, employed 
by telephone company, eight years' radio experience, 
desires position as sales and Service Man. (In- 
diana.) 

(Opportunity 42) Service Man, own car, em- 
ployed store chain, seeks change for personal 
reasons. (New York City.) 

(Opportunity 43) Service Man, two years' ex- 
perience, three years' office work, desires connec- 
tion with distributor or manufacturer. Age 25. 
(Maine.) 

(Opportunity 44) Service Man, seven years' ex- 
perience radio, theatre and public- address systems, 
desires service and installation position with manu- 
facturer sound equipment. N. R. I. graduate. 
(South Dakota.) 

(Opportunity 45) Naval Radio Man, seventeen 
years' service, seeks shore position on discharge 
this spring, as broadcast or aviation operator, etc. 

(Opportunity 46) Service Man, eight years' ex- 
perience, desires permanent place with jobber or 
dealer, north or east Florida. Has own full equip- 
ment. Age 24. Married. (Florida.) 

(Opportunity 47) Service Man, in business as 

electrician, Signal Corps (British) and Service ex- 
perience in New York City and elsewhere, desires 
position in any electrical field; preference for 
sound. Age 27. Single. (Pennsylvania.) 

(Opportunity 48) Electrician, twelve years' ex 

perience, nine as chief, desires position with manu- 
facturer, or electrical and radio maintenance, such 
as hotel. \ \'ill go anywhere east of Mississippi. 
Opportunity for advancement more important than 
salary to begin. (Pennsylvania.) 

(Opportunity 49) Service Man, radio factory, 
film development, phonograph and speaker labora- 
tory experience; head of service department large 
store; desires place with manufacturer affording 
opportunity for study of line and advancement. 
Will go anywhere. .Age 23. American. (Suburb 
of New York City.) 

(Opportunity 50) Radio Man, negro, seven years' 
experience. two college engineering, will consider 
position of any kind with electrical firm. Age 21. 

(Kansas.) 
(Opportunity 51) Service Man. one year's ex- 

perience, one in telephone servicing. Good mechanic. 
High-school graduate, R. C. A. Inst. student, seeks 

any position in radio or electrical work offering 
advancement. Age 19. (Iowa.) 

(Opportunity 52) Service Man, partner in firm; 
Signal Corps service in France; Veterans' Bureau 
training; ten years' subsequent radio experience; 
two years' college. Has designed, built and oper- 
ated broadcast station. N'ould appreciate oppor- 
tunity to "grow" and learn more. Age 37. Mar- 
ried; two children. (South Carolina.) 

(Opportunity 53) Service Man, six years' ex- 
perience construction and repair. five years' com- 
mercial operating, one year broadcast station, de- 

sires connect manufactures or reliable retailer, 
Connecticut or New York. (Connecticut.) 

Radio Craft's Information Bureau 
(Continued from page 590) 

prairies. We are very free from interference 
here, in the Northwestern portion of Canada, and 
I think the following would be a suitable hook- 
up: one stage of screen -grid R.F., an 'OIB de- 

tector, and two stages of A.F. amplification. 
]tome- wound coils should be considered. 

(A.) The arrangement suggested is a "stand- 
by" with the constructors who have been follow- 
ing the adaptation of the new equipment that 
has appeared in the radio field. Apparently our 

inquiring correspondent has not noticed that 
four -helve circuits of this sort have already ap- 

peared in the following issues of Radio -Craft: 

July, 1929, p. 16; August, 1929, p. 82; October, 
1929. p. 174; December, 1929, p. 260. We wish 
to call particular attention to "The Moore.Danicls 
Receiver." a five -tube set described in detail 
on page 56 of the August, 1929 issue. 

The L'X -201B tube is not generally available 
to experimenters in the United States; the 201A 

is the American standard. 
For those who wish specific instructions for 

a receiver that will operate particularly under 
the conditions outlined by Mr. Kenworthy, there 
is given here a schematic circuit for a four -tube 
set of exceptional sensitivity and fair selectivity; 
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Now available 
as a complete 
library - 
Three books cover- 
ing the entire field 
of building, repair- 
ing, and "trouble- 
shooting" on 
modern broadcast 
receiving sets. 

This Library serves alike the needs of the commerci I 

radio dealer. installer and serviceman, and the amateur 

who keeps abreast with the latest trend In radio by 

building his own seta 

RADIO CONSTRUCTION 

LIBRARY 
By JAMES A. MOYER 

Director of University Extension, Massachusetts 
Department of Education 

and JOHN F. WOSTREL 
Instructor in Radio Division of University Eaten. 

sion, Massachusetts Department of Education 

T !MSC three hooks embody not only a thorough 
1 .ute -study ,ourse, but a ready means of reference 
for the experienced radlotrlrlan. Step -by -step in- 
fo neat ion Is cis ell on wiring. "trouble -shinning" 

Installation and seniring to get the hest tone qua lit y. 
distance and selectivity in broadcast reception in all types 
of sets. 

Practical data Is given on radio equipment such as 
antenna Systems, battery eliminators, loud speakers, 
chargers. vacuum tubes, etc., etc. 

A section Is devoted to the Identification of common 
faults in receivers and methods of malt log workmanlike 
repairs. 

The three books are Dmfu.eb Illustrated with under- 
standable diagrams of hookups. connect ions, loud speaker 
milts, Installation work and antenna ereet ion -as well as 
nunirmus photographs, tables and charts which clarify 
the text. 

See this Library for 10 Days Free 
No Money Down - Small Monthly 

Payments 
It is your privi lege to examine this Library for 10 days 

without east. If they prove satisfactory. send an initial 
payment of only 51.50 and $2.00 a month until $7.50 has 

been paid. Otherwise return the books. 

McGRAW -HILL 
FREE EXAMINATION COUPON 

McGRAW HILL BOOK COMPANY, INC., 
370 Seventh Avenue, New York. 

You may send me the Radio Construction Library. 
three volumes. for 10 days' free examination. I agree 
to remit an initial payment of SI.. no at the end mf 

10 days and $2.011 a month until the price of $7.50 
has been paid -ur -1 will return the books. 

Name 

speme Address 

City and State 

Position 

Name of Company RC. 5 -30 
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DON'T GUESS! 
Radio satisfaction is based on 
knowing and doing the right thing. 
Don't guess at line voltage! You 
may call it 110 volts, but it may be 
anything from 85 to 140 volts. 
That spells poor radio results -and 
often costly replacements. But- 
When you employ 
the LINE BAL- 
LAST CLARO- 
STAT, such as 
the Type 2179 for 
the Silver - Mar- 
shall or the Ham - 
rnarlund HiQ 
sets, you elimi- 
nate line voltage 
guesswork. Your 
set works at the 
correct, uniform, 
safe Input voltage 
at all times. 

!, 
^ .. 

s 
e s sss s 
e s 

.S 

Likewise, don't take a chance on 
resistance values! It takes an ex- 
perienced engineer with meters 
and slide rule to determine correct 
plate, grid, voltage divider, bleeder 
and other resistances. But when 
you employ- 

CLAROSTAT variable resistors, 
you can instantly adjust resistance 
values for best results, with meters 
or mathematics. And when you 
know the exact resistance values, 
you can employ CLAROSTAT strip 
or flexible resistors. 

*twirle, T <<qR STA h2rEJ, 
,there's' a Purpasa 

WRITE for data regarding the coin. 
plete line of CLAROSTAT 

products. Or if you prefer, ask your moat 
progressive dealer to show you the CLARO- 
STAT products and to explain their use. 

Clarostat Mfg. Co. 
Member R.M.A. 

Specialists in Variable, Fixed and 
Automatic Resistors 

295 North Sixth St., Brooklyn, N. Y. 

The Place to Prepare! 
Study All the Phases of Radio 

Work in One School 

Commercial Radio Radio service 
Radio Broadcast NavIgat ion 
Radio Mathematics Laboratory 

Yitaphone- Mmictone 

Dormitory - Laboratory 
Workshop 

LITERATI RE ON RucII I'ST 

COMMERCIAL 
RADIO INSTITUTE 

and "loud- speaker volume" on most stations. 
The values of the parts are as follows: RI, 

20 -ohm "hum adjuster "; R2 is a suitable filament 
ballast, or 6-ohm rheostat (In the latter instance 
a voltmeter should be connected across the lila- 
nient terminals of the screen -grid tube VI, to 
indicate the maximum allowable potential of 3.3 
volts); R3 is the usual grid leak, which may 
have a value between 2 and 6 megs.; R4, a 2,000 
to 5,000ohni potentiometer, is the volume control 
(if one is not available, a variable resistor of 
this value may be used); Cl, C2, 0.0005 -mf.; C3, 
.00025 -mf.; C4, C5, 0.25 mf.; C6, 2 mf.; C7, 
0,00025 -mf.; C8, 2 mf.; C9, 4 mf., CIO, 0.001 -mf.; 
Cll, 0.004-Inf.; Chl and Ch2 are standard 80 -nih 
R.T. chokes; Ti and T2 are standard A.F. trans- 
formers of any standard make; while T3 is an 
output unit of any convenient design; V7 is a 
battery -model screen -grid (type '22) tube; V2 and 
V3 are standard 'OlA, and V4 is the power tube 
(of whatever type is dictated by the available 
"B" and "C" supply). 

The design of RFT1 and RFT2 is as follows: 
L2 and L4, 58 turns of No. 22 insulated wire on 
a 2 % -in. tube of high insulating value (card- 
board impregnated with paraffin, or painted with 
shellac or collodion, to prevent moisture absorp- 
tion will do.) Primaries L1 and L3 are wound 
on 2 -in. forms and placed at the filament ends 
of the corresponding secondaries; L1 has ten 
turns of wire center -tapped; 1.3 30 turns of wire. 
tapped at the 10th turn. The tickler coil L5 
is 30 turns of wire wound on a rotable form 
1 -in. in diameter and mounted at the grid end 
of 1.4. The tap on LI affords increased selec- 
tivity when desired; while the tap on L3 enables 
a standard 'OlA to be used as VI, or to increase 
the selectivity when a '22 is used as VI. 

By placing Swl on contacts (a), (b) or (c) a 
flexible control of the audio output is obtained, 
for choice of high volume reproducers or head- 
phones. 

The correct grid bias for VI is obtained by 
adjustment of the movable arm on RI. Shielding 
should be used as shown in the diagram; the 
degree of shielding depends upon the parts used 
and their placement, the proximity of broadcast 
stations, and the ambition of the constructor. 

SULPHATED BATTERIES 
(Q.) In the July 1929 issue of Radio-Craft is 

an article on page 34 entitled "Reclaiming Sul- 
phated Storage Batteries." My storage battery 
was sulphated to quite an extent and took a long 
time to charge. I obtained the articles specified 
and proceeded as per instructions. After getting 
the job completed, and leaving the battery on 
charge for the periods specified, I cleaned it out, 
rinsing it with several lots of water and charging 
it with the last filling for about twelve hours, 
I put in the new acid solution, which then had 
a specific gravity of 1300. After letting it stand 
several hours, the specific gravity dropped quite 
low; then. after putting the battery on charge for 
several hours, it seemed to rise quite rapidly to 
1200, but nearly a week's steady charge has failed 
to raise it much over 1225. What is the matter 
and how can I remedy it? 

When I looked in the battery, before I started 
putting in the new acid solution, the sulphate 

Fig. (260B) The .schematic circuit of the Bud 
Antenna. This provides a receiver with a 
capacity -coupled pickup, connected as shown. 

seemed to have disappeared; but, upon inspect- 
ing it today, I notice quite a lot more formed; 
also some down in between the plates, which 
seems to have never been removed. I am anxious 
to get it fully charged, as the radio set does not 
work up to par with the battery in the condition 
that it now is. Do you think I should have left 
the battery on charge longer when considering 
the charging rate? 

(A.) The author of the article in question 
states that there is no reason why the battery 
in question should remain sulphated, after re- 
ceiving the treatment described in his article. 
Sometimes, however, with a large battery con- 
tainer, enough acid may remain so that it will 
not be completely neutralized by the alkali used 
to clean it before desulphation. In this case, 
a second treatment with the alkali should be 
given; then charge the battery as described. The 
complete elimination of the sulphate from the 
plates should be indicated by the voltmeter's 
registering the ability of the battery to stand a 
full charge. 

Then the cleansing operation should commence, 
and be carried out thoroughly. After this, the 
usual sulphuric acid solution is poured into the 
cells, and the charging continued until the bat- 
tery is fully charged. Its ability to retain its 
charge is the best indication of its condition, 
and this is largely due to the skill with which 
it has been handled. The size of the containing 
cells and the active metal surface of the plates 
govern the best specific gravity for the solution 
to be used. 

Our correspondent is recommended to disregard 
the hydrometer test, for the present; charge the 
battery at a greater rate -say three amperes - 
and, when each cell shows 2.5 volts while charg- 
ing, remove the battery. Discharge it slowly - 
that is, through a suitable load. equivalent to 
a radio receiver. When the voltage drops to 
1.5 per cell, recharge it without losing any time; 
so that it will have no opportunity to sulphate. 
Repeat this until the battery is as nearly nor. 
mal, to all indications, as may be judged from 
its working condition. Then, when it is fully 
charged, if it gives an incorrect hydrometric 
reading, pour out all the acid electrolyte and 
refill with a standard acid solution. It will be 
best to watch the voltage indicator till the battery 
begins to work normally. 

Short -Wave Stations of the World 
(Continued from page 576) 

Rile- 
Meters cycles 
92.50 3.256 -W9XL. Chicago. 711. 
94.76 3.166-WCK. Detroit. Mich. (Pollee Dept.) 
95.48.97.71 3.142 -3.070- Aircraft. 
96.03 3,124 -WOO, Deal. N. J. 
97.15 3.1198 -W IOXZ, Airplane Television. 
77.53 3.076 -W9XL. Chicago. 111. 

98.95 3,030- Niigata, Sweden. 11:30 a.m.- noon,4- 
10 p.m. 

101.7 to 105.3 meter. - -2 -.550 to 2.950 Ice. Television. 
-W3X K, Silver Springs, Md.. R to 9 p.m. 

except Sunday: WPY, Allwm,d. N. J.- 
W2XR, New York. N. T. -W3XL. hound 
Brook, N. J. 

104.4 2.870 -6W F. Perth. Australia. 
105.3 to 109.1 meters -2750 to 2.850 kc. Television. 

-W2XBA. Newark. N. J.. Tue:. , 1 Frl. 
12 to 1 n.m.; W2XCL, Brooklyn. N. Y.: 
-W8XAU. Pittsburgh. Pa.; - - WI X13. 
Saurer, illy, Mass.; W7XAO. Portland. Ore.; 
-W9XAP, Chicago. Ill. 

-W2XCR. Jersey City. N. J. R:15 and 
9 p.m. 

109.1 to 113.1 meters-2.650 to 2.750 kc. Television - 
W9XR. Chicago. 111. 

110.2 2.722- Aircraft. 
124.2 .416- Seattle, Wash.. Police and Fire Dept:. 
125.1 2,398 -W9XL, Chicago, Ill.; W2XCU. Ampere, 

N. J. 
128.0 -129.0 -Aircraft. 

Kilo - 
Steten cycles 
129.0 2 325 -W IOXZ, Airplane Television. 
136.4 to 142.9 meters-2.m to 2.200 lie. Television. 

W8XAU. Pittsburgh, I's.ï WIXB. Som- 
erville, Mass.; - W2XCW, Schenectady. 
N. Y. :-W IXAU, Boston. Slaw. 

112.9 to 150 meters -2.000 to 2,100 kc. Television. 
-W2XCL, Brooklyn, N. Y., Mon., Wed, 

Frl., 9 to 10 p.m. ;- W9XAA. Chicago, Ill.: W2XBS, New York. N. Y.. frame 
60 lines deep, 72 wide, 1.2170 R.P.M. 
W IXAE, Springfield. Mass.; W8XAU, 
Pittsburgh, l'a.; W6XAM, Los Angeles; 
-W2XBU. Beacon. N. Y.:- W3XAft, 
Round Brook, N. J. :- W3XK. Washing- 
ton, D. C. Daily except Sun., 8 to 9 
p.m.; -WPY, Allwood, N. J. ;- WIOXU, 
Airplane. 

149.9 -174.8 2.000 -1.715- Amateur Telephony. 
175.2 I.712-WK DU. Cincinnati, Ohio. (Police Dept.) 

-WRBH. Cleveland. O.. (Pollee Dept.) 
178.1 1.694 -WDKX. New York, N. Y. (Pollee Dent.) 
186.6 1.609- W9XAL. Chicago. III. (WMAC) and Air. 

graft Television. 
187.0 1 t04- W2XCU, wired Radin. Ampere. N. J. 

-W2XCD. DeForest Radio Co.. Passaic, N. J. 
8 -111 p.m. 

157.9 1.596 -WKDT, Detroit. Mich. (Fire Dept.) 
(Standard Tales talon scanning, 48 unes, 900 SHM.) 
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May, 1930 RADIO- CRAF'1' CO: 

The Most Complete Radio Book Service! 
Your Opportunity to Obtain Any of the Out- 

standing Volumes from One Source 
"AUDIO POWER AMPLIFIERS 
By J. E. :111,!. 11..4., and Iferii ,;t Rrraard, LL.B. 

The First and Oniy Book On This Important Subject 
IN radio receivers, sepa I ate audio amplifiers. la l k iog movies. public address systems and the like. the power amplifier stands oul. as of predominating importance. therefore a full and authentic knowledge of these systems Is imperative to every teehnirian. 'Audio lower Amplifiers" is the book that presents this subjert thoroughly. The authors are: 
J. 1:. Anderson, MLA., former instructor In physics, University of Wisconsin, former Western Electric engineer, and for the last three years technical editor of "Radio World." Herman Bernard, LL.B.. managing editor of "Radio World." They have gathered together the fur -thong wenches of their chosen subject, treated them judiciously and authoritatively, and produced volume that will clear up tire nrysleries that have perplexed many. The book begins with an elementary exposition of the historical development and circuit constitution of audio angalifro and sources of powering them. From this simple start it quickly proceeds to well-considered exposition of circuit Isms, including Ohm's laws and Kirchhoff's laws. The determina- tion of resist aunt values to prolure required voltages is carefully expounded. All types power amplifiers are used book 

treats as examples: 
generously, due 

battery operated pod nceager itu But the book era of AC power amplifiers most seneroust, due to the superior importance of such power amplifiers com- mercially. 

But the engineers oiGmanufacturers of 
those 
rmlio reivers`, psomething plifiar. sruol installations t in theatres, public address systems awl phonograph pickups will welcome this book. Engineers -even chief enginewrs-of the (tell Telephone laboratories, Radio Corporation of America, '. 'estinghouae Electric & Mfg. Co., Western Electric, l'holnphnne, Vitaphone and the like needn't be afraid they won't learn something from this little book. 

y4 

Details of Chapter Contents 
CHAPTER I. (page 11 General Prinrlples, analyzes the four types of power amplifiers, AC. DC. battery-operated and nomposite, illustrates them In functional blocks and schematic diagrams, and treats eso da branch in clear textual exposition. 
CHAPTER II. (page 20) Circuit Laws, expounds and applies Ohm's laws and tlhir special form known as i lrchhoff's laws, 

CHAPTER Ill. (page 35) Principles of Rectification, expounds the vacuum tube. both filament and 
half save tyectificationolarec treated,nt 

contact recliners. 
floss amexplains ltage a derivations analysis, RegulaFull-wave res for he 2511 tube are given. Voltage division, filtration and stabilization are fully Illustrated and disserted. C'11A1'TEIt I V. (page 62) l'rart Intl Voltage Adjustments. gives the experimental use of the theoretical ellA 

l'TEIt V.1s 
hope 

Methods 
Determination 

btaining Grid Bias.r enumerates 
carefully revealed. 

them. 
the 

Cllal "rElt VI. (page 90) Principles of Push-Pull Amplifier, defines the push -pull relationship. with keys to 
CHAPTER !VII. 1pagec 98)1 llscillatio GIn!Audio Amplifiers, deals with motorboating and oscillation at higher audio 

Of in tabitity. 
explaining 

h trble why it present. 
to 

remedies 
ti feedback th rough! 

expressions 
Impedance of rloasI re :rotors a B supply. and in some special I.tanres to he load's relationship to the C bias derivation as well. The feedback la shown as negative or positive and the results stated. 

Vacuum ubet 
VIII. 

lt - meter, discusses lhunsc tin is tubes GIvil hltAC ton athe filament 
r rurves 

heater`s lands presents 
how to use 

plate Voltage-plate current, for 240, 220, 2OIA, 112A, 171.'., 227 and 245. with load rlines. Also. plate voltage -plate current chararter- 'sties of 220, 200A. 201A, 112A, I71 A. 222. 240, 226, 227 224, 245, 210. 250. full data on everything. There is a composite table 1111 of rhaerteristirs of Rectifier and Voltage Regulator Tubes. and individual tables, giving grid voltage. plate currant characterlstirs over full useful voltage ranges for the 220. 201A. 112,1, 171A, 222 240, 2 27, 245 and 2 24. CHAPTER LX. (page 151) Reproduction of In.-dings. states coupling methods and shows C11.11111,1 for best connections. CiiArrElt S. (page 161) l'oser Detection. explains what it is. when it should be used, and hose to use lt. A rectifying defector, designed by one of the authors, is expounded also CPI:'. l'TEI( SI. (page 121) Frail Rai lower Amplifier, gives Ar' rin -ults and shows the design of a sound reproduction s.'stem for theatres. A pago is devoted to power amplifier symbols. CI I .'. 1 "l'Elt XII. (page 1031 Measurements and Testing. discloses nrr ̀ hods of qualitative and quantitative analysis of power amplifier performance. Order Cat Al'.\M. 
Two Other New Books by the Same Authors 

"Elements of 
Radio Com- 
munication" 

Tite latest book by Prof. John 
H. Murerroft, of the Engineer- 
ing Department of Columbia 
University, and past president 
of the Institute of Radio En- 
gineers, Is his Etenrmis of 
Radio Communication." We re- 
gard this as the best elementary 
book to inform you authorita- 
tively on the technical phases 
of radio in plain language. 
provided you have some founda- 
tion knowledge of radio. The 
book is a complete course u 
the elements of radio. contain- 

ing nordi material never before 
published. 

170 lil trationslt 
bas 

a Oompiete 
index. Cloth bound. Order Cat. 

SIE. 

Comumtin hut inn.'' second editio"Principles This 
of 

book is for advanced students. It Is the standard of excel- lence In Its field. Cloth bound. Order Cat. MP. 

"Radio Receiving Tubes" 
The need for an up -In -dale book on radio tubes that answers all the Important questions has been filled by James A. Moyer, Direelor of University Extension, Massachusetts Department of Etlueation, and John F. '.4'oslel. instructor in radio engineering. Division of University Extension. Massachusetts Department of Education. This book is a romplete discussion of tube prin- ciples, functions and uses. The essential principles underlying the operation of vacuum tubes are explained in as non -technical 

a manner as is consistent with accuracy. The book coves the construction, action. reactivation testing and use of vacuum tubes as well as specifications for vacuum tubes and applications for distant control of industrial processes and precision measure- ments. 257 pages. cloth bound. Order Cat. MWT. 
By the same authors: 
"Practical Radio" Including the testing of radio receiving sels. 378 pages, 223 illustrations. Cloth bound. Order Cat. &M IL 
"Practical Radio Cnstrurtlon and Repairing," 319 pages. companion volume, new second edition. Order Cat. SIWI'lte. 

Lo 
(Non:: 
"The The 

The 
o onicni racoons !Tube," inS 

for 
& Gt'su 

students 
Bill. Order Cat. VDB.) 

eighth Dyar,, publishes ' all 
first 

he latest 
only 

land newsoof radio. Its technical presentations are highly authoritative. Construc- tion of ultra- sensitive and selective circuits Is featured regu- larly. Subscribe for RADIO WORLD and follow the develop- ments on pentodes. Loftin -White amplifiers. band pass filters, pretuners, Superheterodynes, screen grid tubes, push -ull, etc. 

""'ho Superheterodyne," a new volume, deals asst, the theory and practice of this receiver In a detailed and pertinent manner. fully it lust caned. The imeorvt ieal discussion proceeds to a receiver embodying the theory staled. Full constructional data. Order Cat. ABSII. "Foothold on Radio," fur the sheer novice. the only Look published that is really for the persa who knows nothing about radio. Fully understandable by any one. Freely illustrated. Order Cat. FOR. 

"Trouble Shooter's Manual " -"Mathematics of Radio" 
The three Leaks by .John F. Ioder, Institute of Radio Engineers. are "Mathematics of Radio;' "Trouble Shower's Manual," and "Treatise un Testing Units for Service Men." "Mathematics of Radio," 128 pages, 8% x I1 ", 119 illustrations, bridges the gap between the norire and the ashore professor. It gives in theoretical background so necessary for a proper understanding of radio and audio circuits and their surriring, Flexible en err Order ('at. MOIL. The first comprehensive volume devoted exclusively to the topic uppermost in every service man's minci is "Trouble Shouter's Elwood," just published. It is not only treatise for .service men, telling them how to a as 
service roan. malt `gives all 

oflult'ieingdiagramming 
hey hare nerern been Utgivenv before. Finding the 

become 
mode suf attark, applying uthc remedy promptly and 

as 
the actual factory -drawn diagrams cf receivers al 

s 

-lys have been a big load on hire sinise mans chest. nut to more. This look is ooru hunehcds of dollars to any one wile shouts 
n 

trouble In receivers--whether they be orstom.built hulls 
11111 

homequatie receivers. 
;ltAMS OF RECEIVERS MADE. BY MORE Tí1.4\ FORTY DIFFERENT SET MA \l'I ti rL'1tEIts ARE PUBLISHED IN TIPIS It11OK, I \CLIDI \l; OLD SIODELS ANI) LATEST 5111DE4.S I itU.'.. '.TWATEIt KENT, l'ItOSLEY. Sh.'.JESTI0:, ZENITH. STItt\IItER(I CAIILSIIN. BOLSTER, FEDERAL, FADA, ETC. 240 pages, size 8t x 11 "; 200 Illustrations. imitation leather cover. Order l'at. TSM. 

"Treatise on Testing Colts for Service Men," is a 4:1 -page, liberally illustrated book on testing units and circuits. Tells what eau ipmnt a service u1:10 sboui hate and hoar to use it most effectively and quickly. Rapidity of operation is one of the points 
stressed throughout this valuable book, as a ti 
service man's limo Is his chief stock in trade. Order Cat. TTII. 

Other Books 
"ABC of Television," by Raymond Francis Yates, tells the whole story anti gees data on nmstrurtion of a television receiver. 210 page.. 

100 Illustrations. Cloth bound. Order ('at. 7E1.. 
The Radio Manual," by C. E. Sterling m 

formerly !tech ical 
memietroce 

ofntq 
Tut- Sea 

rlyttPoo 
pages 369 Illustrations. Bound in fievibh fabrikold. Order Cat. MAN. 

"Drake's Encyclopedia," new edition, 2y.." 
thick, weighs ;t% lbs., 920 pages, 1,025 illus- trations. Order Cat. DIt.4. 

"Experimental Radio." by R. R. Ramsey. 
Ph.D.. Prof. Physics, Indiana University. 
pages, 168 illustrations. Cloth corer. Order 
Cat. IRE\. 

"Fundamentals of Radio," by Ramsey. 379 
pages, 1112 illustrations, Onler Cat. REM. 

NIA.. director, 
Radio." 

ctor, laboro atry, bRtadiott Rrnadrast. 
477 pagers, 305 illustrations. Order Cat. Pol. 

"Radio Telegraphy and Telephony," by Ru- 
dolph L. Duncan and ('harles E. Drew. of 
Radio Institute of America. Order Cat. RTT. 

"The Superheterodyne," by R. E. Iarault. 
93 pages. 68 Illustrations; cloth cover. Order 
CaL 1tEI. 

Radio World, 145 West 45th Street, New York. N. Y. 
(lust East of Broadway. -Phone BRYant 0558.) 

Enclosed please find E for which please 
enter my subscription for RADIO WORLD for specified 
Period ami send free (postpaid) the one premium book 
deslgnetesl Ly my ('roso In satiate. 

]1tEL $1.00 for 8 nark* 18 issues) 
APISH $2.00 for 16 (treks (18 'sues) 
FOR 83.50 for 6 months 128 issues) 

$4.00 for 34 weeks (34 issues) 
StfR MWPRC 

hf4VT 
13.00 for 42 sóerks (42 lasses) [ StWI'R 

APASf $6.00 for 
TSM 

, rear ISY issues) 
TE4. ri REQ U! l'RK 

PIIFM $7.00 /or 60 rocks 160 Osucsl 
VDII s10.00 /or R6 trucks (86 issues) 

$12.00 for 2 years (104 issues) n MAN DRA RTT 

TTI/ 

Name 

Address 

testy praie 



Radio's Greatest Bargaíns: 
H ESE are the greatest radio set bargains that have ever been offered. The radio sets 

Tlisted here are standard sets made by the greatest and best known radio set com- 
panies in America. 

All of these sets are battery sets (with the exception of the Freshman All - 
Electric A.C. Set); but this is only one reason why they are sold at such ridiculously 
low prices. 

The other reason is that these sets are mostly demonstration and display models from 
New York's largest radio and department stores. 

We have been able to make connections with a number of houses in New York City, and 
we secured these fine sets 

yat 
remarkable prices. Due to these circumstances, we are enabled 

to sell 
IMPORTANTaI` SET BUILDERS 

their 
CONSTRUCTORS AND EXPERIMENTERS 

TURN THESE SETS INTO BIG MONEY! 
There are still many families and many houses not equipped with radio today. At the 

STROMBERG- CARLSON 523 RECEIVER 

ONLY 

24.95 

This model of the famous "Treasure Chests" was one of the first to introduce the idea 
of electrification. Four 201A tubes and one 200A were recommended; all operating voltages 
to be supplied from an external power unit operating from the light socket. suit as the 
No. 403 Audio lower )'silt. (Of course, regular batteries may be used.) A beautifully- 
grained slanting wood panel carries the well -known phosphor bronze tuning and control 
escutcheons. The panel controls include a "Long-Short Antenna" switch, and a Weston 
0.7 toltineter. Jack on panel is fur phonograph pick -up. Neutrodyne circuit is used. 
Weight is 90 lbs. Cabinet is 26 In. long z 14 in. deep z 13 in. high. Its appearance is 
unusually attractive. Makes a fine appearance in any home. Tho 

c 
hassis of this set Is 

the same as the one used to complete the No. 524 Console that listed for 2230.00. Circuit 
will accommodate either a 112A or a 171A without any changes in wiring. List price 
is 2160.00. 

RADIOLA 20 

Two stages of tuned radio frequency amplification. a regenerative detector, and two 
stages of A.F. amplification, using 4 type 199 tubes and a 120 for the last audio stage, is 
the arrangement of this receiver. A marvel for sensitivity. Made by Radio Corporation of 
America. Like the big superheterodynes of the same make, drum dials are used. Three 
sariable condensers are used and these are ganged, and adjusted by the left -hand or "station 
s lemor" dial. The two R.F. stages are NEUTRALIZED. Two Sacks are provided; a choice 
of one A.F. or two is obtainable. Two small black knobs on the lower right are controls 
which vary the filament circuit resistance, and two similar knobs at lower left are controls 

for 3 -plate balancing condensers. Cabinet is mahogany. The tube sockets are moulded in a 
single strip of bakelite. This strip is supported on sponge rubber. A terminal strip is 
prodded, to which is fastened one end of a 7 -wire battery cable 5 ft. long. The clever con- 
structor can adapt this chassis to short -wave operation by mounting sockets for plug-in coils 
and by doing a bit of engineering with the variable condensers. Overall dimensions are: 
19 a 1d a II inches high. It weighs 29 pounds. List price is $102.50. 

FRESHMAN "MASTERPIECE" TYPE E 

ONLY 

1 1.95 
This is a single -dial receiver (what everyone wants) and, like the A.K. 35, it uses a 

phosphor bronze "belt" to couple the three 19 -plate brass variable condensers. Six tubes 
are required for this set. Easy to turn over at a big profit. Its overall dimensions are: 20 
x 10 z 10 inches high, and the slanting panel measures 7 x IR x 1/32 Inch. It Is of brown 
crackle -finish metal. Weight of set is 21 pounds. The escutcheon in the middle of the 
panel has an opening through which the dial setting may be seen; a send -circular rheostat 
for volume control is adjusted by the small knob to be seen below the tuning knob. At the 
extreme left is a little 13 -plate condenser connected from grid to element of the first R. F. 
tube, for obtaining distant station programs. The first R.F. Is untuned, while the second 
and third are tuned; circuit oscillation being prevented by the use of grid suppressors. 
This set is designed to be used with five type 201A's and a type 112 tube. The cabinet Is of 
two-tone mahogany tenter. with in nickeled, full -length piano hinge. List price is $89.50. 

Send for FREE RADIO SET CATALOG - 
A Postal Card Brings It 

prices at which we are selling them, it will pay you to install these sets and sell them at an 
excellent profit. 

A number of our customers have made as much as 520.00 and $30.00 on each one of these 
sets by installing them. incidentally making a profit on tubes. loud speakers, etc. 

Remember. we do not sell you these sets as brand new. They all have been used some- 
what. but they are all in excellent condition. and, by going over the cabinets with some 
furniture polish, or otherwise renovating them, they will make a first -class appearance and. 
in most instances, you will not be able to tell the set apart from a new one. This is your 
great opportunity to make a few extra dollars, and we trust that you will not let this 
opportunity go by. 

We promise reasonably prompt shipments. We have a large supply of these sets on 
hand. and. in most cases. can ship within 24 to 48 hours. 

ALL SETS ARE TESTED BY OUR EXPERTS AND WE GUARANTEE THEM TO 
WORK SATISFACTORILY. 

FRESHMAN ALL -ELECTRIC RADIO FOR 
110 -VOLT A.C. OPERATION 

ONLY 

31.95 

This is brand new and unused set. It tomes in the original factory case. The latest 
and best of the famous Freshman all- electric radio sets. It is a 1929 model. This set uses 
1 type 227 tube. 4 2260, a 250 and a rectifier of the 291 type. Thu power puck is contained 
in small shielded case at the rear of the chassis and within the cabinet; thus, it Is an 
entirely self -contained electric receiver. All equipment Is housed in a gold and crystalline 
Wine finished metal cabinet 19 in. long 10 in. high a 12 in. deep; set weighs aliprosbnately 
35 lbs. The Freshman Electric Radio supplies the demand for a simple. neat -appearing. 
illuminated single -dial control, entirely self -contained, shielded, all -electric radio set. 
List price Is 290.00. 

ATWATER KENT MODEL 35 

ONLY 

f4.95 
One of the mnst comport receivers ever offered to the public. It is of the toned radio 

frequency type. The first stage of It.F. is untuned and arte as a "blacking" tube. Circuit 

oscillation is prevented by the use of grid suppressors, of which two are provided. There 
Is a total of three stages of IL I'. amplification and two of A.F. Three variable condensers 
are used. Overall dimensions are: 17% z R z 5% inches. The chassis is housed In 
brown crackle -finish pressed metal cabinet. This is a 'one -dial control" receiver. A "full 
vision" moulded bakelita dial rontrols the variable condenser gang; another moulded control 
varies the filament heat. It weighs 12 pounds. Incorporated in this set is a 6 -sire cable, 
each wire of which is rubber insulated and "color coded" A power tube nosy lie used in 
the last stage. Phosphor Income "belting" couples the two side condensers to the central 
one, upon the shaft of which the tuning dial is fastened. This shielded receiver has very 
high "gain" and may be used with antennas of any length. The variable condensers are of 
the "single bearing rotor" type. This set takes the following tubes: 5 type 201A and one 
UTO 112A or 171A tubes. List price is 285.00. 

FRESHMAN 3 -DIAL "MASTERPIECE" 

ONLY 

5.00 
This is distinctly a Custom Built set. Where it was thought that a change of parts 

would improve the performance of the receiver, the change has been made. Although, In the 
mamo. the circuit Is that of the famous "Masterpiece." There are three standard It.I ". (ells. 
:mil three standard Freedman variable condensers (19 plates) made with brass plates. The 
panel is mahogany hard- rubber, 7 z lez 3/16 -inch thlrk; the baseboard Is the sane size 

rad material. A Cutler-Hammer push-pull snap switch is used. Ample volume control 
i s obtained with the two panel- mounted rheostats. One is 25 and the other Is 10 ohms. 
Two phone jacks are provided for loud speaker connection to first audio or second audio 
output. Seven battery connection binding posts nee mounted on the rear of the baseboard. 
the dials are bbwk, moulded. This set takes five type 201.t tubes. Total weight is 12 

iiahogany,rto 
overall 

the ane. Tho sat lists for 260.00. 
es high. The cabinet is finished In 

HOW TO ORDER 
Remit amount by money order, cash or certified check (per- 

sonal checks occasion delay). Order direct from this page at 
prices quoted. No. C.O.D. orders on this sale accepted. 

RADIO SPECIALTY CO. 
BUT FROM RADIO'S OLDEST MAIL ORDER HOUSE 

98C Park Place 
New York City 
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!JUST OUT! -Latest Exact Information from A to Z! 
We take pleasure in announcing: "AUDELS NEW ELECTRIC LIBRARY" 

New and More Uses for Electricity offer great opportunities to men who can 
handle this power correctly. Modern electrif cation of iniustrycalls for trained 

men who know how to handle electricity accurately. 
Simple as A. B. C.- "Audels New Electric Library" gives latest, 

exact information from foundations of electrical practice to 
latest modern applications. This is a NEW practical and 

theoretical course in electricity for home study and 
ready reference. 

Here are the answers to your questions, 
giving you the real dope that every electrician 

must know. They chart your knowledge, 
taking away the uncertainty of 

uess work. 

NEW' As 
Easy 
As ABC 

``k 

Latest information, 
fully illustrated, 
covering: - 
Fundamental Principles and 
Rules of Electricity, Magnetism, 
Armature Winding. Repairs, Dy- 
namos, D -C Motors,Construction. 
Installation, Maintenance and 
Trouble Shooting. Tests and 
Testing Instruments, Storage 
Battery. Construction and Re- 
pairs, Alternating Current Prin- 
ciples and Diagrams, Power Fac- 
tor. Alternators, Transformers, 
A -C Motors, Windings, Recon- 
necting, Converters, Switches& 
Fuses, Circuit Breakers. Relays, 
Condensers. Regulators, Recti- 
fiers. Meters. Switchboards, 
Power Station Practice, House 
Light & Power Wiring, Circuits, 
High Tension, Transmission, 
Plans. Calculations, Code, Elec- 
tric Railways. Signals, Elevators, 
Hoists & Cranes. Gas Engines, 
Auto & Acre) Ignition. Starters, 
Radio, Telephone, Telegraph, 
Bells & Signals. Motion Pictures, 
Talkies. Lighting. Illumination, 
Electric Refrigeration, Heating. 
X -Ray. Plating, W gilding, Pumps, 
Compressors, Domestic & Farm 
Appliances. An Electric Calcu. 
lator for Engineers and Mechan- 
Ics. Practical Mathematics for 
Ready Reference. A New Elec. 
trie Dictionary & Encyclopedia 
of Words. 

pup 
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NEW! NEW! LUST 
SATISFACTION GOAFANTEED! 

AudelsNew Electric Library" 
is backed by our 50 -year record 

as he ping hand publishers. Satis- 
faction a ways guaranteed. 

Books 
Now on Sale 5 in Preparation 
The Library contains 12 
books -the first 7 books 
containing 3600 pages with 
thousands of diagrams and il- 
lustrations are now ready; the 
remaining 5 books are in prepara- 
tion. A pocket -size, flexibly bound 
series that is valuable wherever 
electricity is used. 

Beautiful, timely books for service - 
pocketsize; completely illustrated withdia- 
grarls and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 

t- 

BUY 

I. 

B ON YOUR OWN TERMS THEO. AUDEL & CO., 
65 West 23rd St., New York, N. . 

Please ship me the NEW "Audels Electric Library" on the 
plan marked (X). 

1 PLAN 1 -ONE BOOK A MONTH 
l'L.ase enter my subscription to "Audels Neu. Elect, le Library" to 

1st of twelve li ).l Nol, 
pri v l;m. a volume 1310.50 for the seven 

I 1 month und as they are re- 

PLAN 2-PAY 5Oc OR MORE A WEEK 
volumes of I.r t he s vol - 

ve velum.s to be mailed as issued 
I (mail you fiay fomonast week 

nay,- as i :wd l x'dl pay for the last five num- 
b.n ,ta l receive them at ï LSu eurh, 

I PLAN 3 -CASH PRICE 5998 
Please ship me postpaid 'A udrls Nees, Elrrtrie Library for which I 

eneloseremittancet9.98in full payment for the seven volumesnow ready. 
You are toship me on one week's trial the remaining live volumes 

Ias they are issued for which I will either pay 51.50 each as received or 
return to you. This price is based on 5% cash discount. 

NAME 

ADDRESS 

OCCUPATION 

1 EMPLOYED BY tier 



"S -M 7zz a Knockout" - Setbuilders Demand 
D.C. Design -It's Here! 

$200 -$300 Radio Reception 
at $50 -$75 Cost 

Experienced setbuilders have learned to expect big results from 
any screen -grid custom design that S-M offers -but the 722 Band- 
Selector Seven has broken all records. And no wonder -a custom 
receiver that is sold, completely wired, at $74.75 net, topping the 
performance of widely advertised factory sets selling at twice the 
price. Yet there is nothing mysterious about it just the long ex 
perience of S.M engineers applied to the job of producing those 
essential receiver parts whose quality spells the difference between 
the performance that "gets by" and the performance that an 
S-M fan demands. Everything that is the "last word" is in the S-M 
722 -the '24 power detector, the band filter -the uniform gain 
all over the dial -single dial tuning -all -electric with built -in 
power supply. Tubes required: 3-'24, 1 -'27, 2 -'45, 1 -'80. Wired, less tubes, $74.75 net; parts total $52.90. 

The new 722DC for battery use (illustrated) gives every advantage of the a. c. design -big volume, DX 
ability, and uniform amplification at all frequencies, just like the a. c. set -truly the ideal battery receiver. 
Tubes required: 3-'22, 3 -'12A. Wired, less tubes, $57.50. Parts total $38.50. 

Do You Want Absolutely the Best There Is? 
It doesn't cost an awful lot more than the 722, but this S-M 712 tuner, in its neat innocent -looking 

all -metal shielding cabinet, is absolutely guaranteed to out- distance and outperform all competition 
regardless of circuit or price -just as its famous predecessor, the Sargent- Rayment 710, did last 
year. Read, in last month's issue of this magazine, how one listener living only a mile from the 
powerful WSM tunes in regularly a station 400 miles away with only 20 kc. separation! That's 
performance -and with one -dial tuning -no verniers. Tubes required: 3-024, l -'27. Wired as 
shown, less tubes, $64.90 net. Parts total $40.90. 

Any good amplifier can be used with the 712; ideal tone quality and perfect convenience are 
secured by using the S-M 677 --or with slightly less power, hut absolute freedom from hum, by 
using the new S-M 6778. The 6776 uses 1 -'27. 2 -'45. and 1 -'l40 tubes. Wired complete, less 
tubes, $56.20. Parts total $41.00. For 25-40 cycle current, $70.20 wired. 

And a "Bearcat" for the Short Waves 
"The little 735 isa "beareat ". The way it will pick up stations is nobody'. twainess. You want toste 

the hams come in and play with it. First one I wired I got SSW Chelmsford, England, also 
Dutch station and a lot of other ... this was around 2 P. M." 

That's the verdict of R. G. Sceli of Hanford, Conn. -one of the most expert setbuildets in New 
England, and remember he is speaking of the first completely..c.operated short -wave sets ever 
brought out! The new SM 735 Round -the -world seven is carrying all before it this year. On same 
chassis as the 722; tubes required: 1 -'24, 2 -'27, 2 -'45, 1 -'80; wired $64.90. patty total 
644.90. 735DC for battery use. using 1- '22.4-'12A. wired $44.80. Parts total $26.80. 

Silver -Marshall, Inc. 
6419 West 65th Street, Chicago, U. S. A. 

Please send me, free, the latest S-M 
Catalog; also sample copy of The Radiohuilder. 

Please send me, without obligation, 
name of nearest Service Station. 

For enclosed in stamps, send me the 
following: 

50e Next 12 issues of The Radiohuilder 
81.00 Next 25 issues of The Radiobuildtr 

S-M DATA SHEETS as follows, at 2c each: 
No. 3. 730. 731. 732 Short -Wave Sets 
No. 4. 255. 259 etc.. Audio Transformers 
No. 7. 675A BC high- Voltage Power Supply 
No. 9. 678PD Phonograph -Radio Amplifies 
No. 12.669 Power Unit 
No. 14. 722 Band Selector Seven 
No. 15. 735 Short- Wave "Bearcat" 
No. 16.712 Tuner (Development from the 

Sargent- Raymentl 
No. 17. 677 Power Amplifier. 
No. 18. 722 DC Band -Selector Six 
No. 19. 692 Power Amplifier ('50 Push -Purl) 
No 20. 677B Power Amplifier for use with 712 

Name 

Address 

Beautiful Cabinets 
A full line of beautiful cabinets is avail- 

able for all these S-M receivers. The 715, 
722 and 722DC fit perfectly in the 707 table cabinet, which, in rich crystalline 
brown and gold, is only $7.75 net. Any of these sets, or the 712 with 6770 ampli- 
fier. fit perfectly into the beautiful line of furniture cabinets shown in the S-M cata. 
log -use the coupon if you haven't it. 

Detailed information about the nue 692 and 6778 Amplifiers were printed in the 
extra-big issue of THE RADIOBUILDER for March 1st. No ssthuilder who wishes 
to he informed about the latest in radio should he without this "mouthpiece of the 
S-M .aboratori s ". Use the Coupon! 

Over 3,000 Authorized S-M Service Stations cover the United States und Canada. 
Many are profiting handsomely! Write us for the address of the nearest one if you 
"wish a custom -built set. Setbuilders write us regarding a franchise in your territory. 

SILVER -MARSHALL, Inc. 
6419 West 65th Street Chicago, U. S. A. 


