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THE NEXT GREAT INDUSTRY 

PRE- 
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$4.00 

OFFICIAL 

AIR CONDITIONING 
SERVICE MANUAL 

THE idea of electricians, radio service men and other mechanically inclined 
men, servicing Air Conditioning and Refrigeration Units is self -evident and 
the thought has occurred to some untold thousands ever since air condition- 

ing equipment has been installed in public auditoriums, theatres, studios, depart 
ment stores, office buildings and manufacturing plant. The tremendously broad 
possibilities in this new industry are bound to give employment and success to 
men far- sighted enough to see its advancement and development. We quote an 

excerpt from Mr. Hugo Gernsback's editorial which appeared in the September. 
1933 issue of Everyday Science and Mechanics: 

rrI advise young and progressive men to go into the air - 
conditioning business during the next few years, because, 
this, without a doubt, is the coming industry in this coun- 
try. Thousands of small firms will spring up, undertaking 
to air -condition private houses, small business offices, 
factories, etc. We are not going to tear down every 
building in the United States immediately. It will be a 
gradual growth; yet small installation firms will air -con- 
dition small houses, and even single offices in small 
buildings." 
This is only partial proof of the certain success of this new field. Further 

assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con- 
tractors are giving considerable thought to installation of this equipment in 
structures which are now being planned and built. The beginning of this business 
will probably be similar to the auto and radio industry, but in few short years 
it will surpass these two great fields. 

Official Air Conditioning Service Manual 

sti 

352 Pages 
Over 600 Illustrations 

9" x 12" in Size 
Flexible, Loose Leaf 
Leatherette Cover 

MAIL COUPON TODAYI 
GERNSBACK PUBLICATIONS Dept. RC. 634 
96.98 Park Place, New York, N. Y. 

Gentlemen: Enclosed you will find my remittance of Two Dollars for 
which you are to send me One Copy of the OFFICIAL AIR CONDI- 
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes 
off the press. I am to pay the additional Two Dollars to postman when 
it is delivered. It is understood that the regular price of the book will 
be FIVE DOLLARS when it comes off the press, and I am now paying 
only a pre -publication price of Four Dollars. 

Name 

Address 

City ___ State 
(Send remittance in form of check, money order or unused U.S. Postage 

Stamps. Register letter if it contains stamps or currency.) 
I. 

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being 
edited by L. K. Wright, who is an expert and a leading authority on air condi. 
tioning and refrigeration. He is a member of the American Society of Refrig- 
erating Engineers, American Society of Mechanical Engineers, National Associa- 
tion of Practical Refrigerating Engineers; also author of the OFFICIAL 
REFRIGERATION SERVICE MANUAL and other volumes. 
In this Air Conditioning Service Manual nearly every page will be illus 
tratad; every modem installation and individual part carefully explained; 
diagrams furnished of all known equipment; special care given to the servicing 
and installation end. The tools needed will be illustrated and explained; there 
will be plenty of charts and page after page of service data. 

Remember there is a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must be cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now -increase your earnings with a 
full- or spare -time service business. 

You have the opportunity to get your copy of the OFFICIAL AIR 
CONDITIONING SERVICE MANUAL today -at a saving of ONE DOLLAR. 
When the book comes off press, which will be June 15th, the price will be 
$5.00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY FOR $4.00. 
POSTAGE PREPAID. This is our usual courtesy, pre -publication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of $2.00. When the book 
reaches you, you pay the other $2.00. 

Here are some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL: 

Contents in Brief 
History of Air Conditioning; Fundamental Laws; Methods of Refrigeration; 

Ejector System of Refrigeration; Compression System of Refrigeration; Ref rig. 
ants; Lubricating Oils; Liquid Throttle Devices; Servicing Expansion and 

Float Valves; Servicing Refrigerating Systems; Control Devices; Thermodynamics 
of Air Conditioning; Weather in the United States; The Field of Air Condition. 
ing; Insulating Materials; Heat Transmission Through Walls; Complete Air 
Conditioning Systems; Estimating Requirements for the Home, Small Store, 
Restaurant; Layout of Duct Systems; Starting Up a System; Operating and 
Servicing Air Conditioning Systems; Air Filtration, Ventilating and Noise Elias. 
Mating Devices; Portable Electric Humidifiers and Room Coolers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air 
Systems; Central Conditioning Units, etc. 

GERNSBACK PUBLICATIONS, INC. 
96 -98 Park Place New York, N. Y. 



OPPORTUNITIES 
are many 

for the Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless job! Don't be 
satisfied to work for a mere $20 or $30 a week. Let me show you how to 
get our start in Radio - the (.,nest- growing, biggest money - making game on earth. 

Jobs Leading to Salaries of $50 a Week and Up 
Prepare for jobs as Designer, Inspector and Tester -as Radio Salesman 
and in Service and Installation Work -as Operator or Manager of a Broad- 
casting Station- as Wireless Operator on a Ship or Airplane, or in Talking 
Picture or Sound Work -HUNDREDS OF OPPORTUNITIES for a real future in Radio! 

Ten Weeks of Shop Training 
Pay Your Tuition After Graduation 

We don't teach by book study. We train you on a great outlay of Radio, Television and 
Sound equipment -on scores of modern Radio Receivers, huge Broadcasting equipment, the 
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip- 
ment, Code Practice equipment, etc. You don't need advanced education or previous expe- 
rience. We give you - RIGHT HERE IN THE COYNE SHOPS - the actual practice and 
experience you'll need for your start in this great field. And because we cut out all useless 
theory and only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION and TALKING PICTURES 
And Television is already here! Soon there'll be ademand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground -floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 

PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. I'll take you here in my shops and give you this 
training and you pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel- 
lows haven't got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won't have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

If you who read this advertisement are really inter- 
ested in your future here is the chance of a life time. 
Mail the coupon today and I'll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually trasmit your own Television programs over our mod- 

ern Television equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don't waste time on 
useless theory. We give you the practical training you'll need 
-in 10 short, pleasant weeks. 

MANY EARN WHILE LEARNING 
You get Free Employment Service for Life. And don't let lack 
of money stop you. Many of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested - proven beyond all doubt. You can find out 
everything absolutely free. Justmailcoupon for my big free book! 
H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. A4-8H Chicago, Ill. 

Mail Coupon Today for All the Facts 
H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
Soo S. Paulin& St., Dept.A4.8H Chicago, III. 
Dear Mr. Lewis: -Send me your Big Ftee Radio Book, and 
all details of your Special Offer, including your "Pay After 
Graduate" offer. 

Name. 

Address 

City State 
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IN OUR NEXT FEW ISSUES: 

AUTO RADIO RECEIVERS. Due to the tremendous in- 

crease this year in interest and sales of auto radio re- 

ceivers, RADIO -CRAFT will devote a considerable number 
of pages to this subject in the July issue. Some very new 

and interesting designs are being released for this season. 
These features, which will appeal to many Service and 
Installation Men, will be described. 

A SENSITIVITY SET TESTER. A very novel Service Man's 
unit for determining the overall efficiency (amplification) 
of a receiver after repairs are made. In addition to this, 
the unit will permit comparing receivers, checking tubes, 
aligning T.R.F. and I.F. stages, and locating inoperative 
R.F. stages. Its construction and operation are exceed- 
ingly simple, and its use will enable the Service Man to 
raise his standard of service. 

RADIO -CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (In Canada and 

foreign countries. $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, Ill., as second -class matter under the act of 
March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 

reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub- 
scription to these magazines may be taken in combination with RADIO - 

CRAFT at reduced Club rates. Write for information. 

Copyright 1934. Continental Publications, Inc. 

HUGO GERNSBACK, President I. S. MANHEIMER, Secretary 

Published by Continental Publications, Inc. Publication office: 404 
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i WILL HELP YOU 
START A SPARE TIME OR FULL TIME 

RADIO SERVICE BUSINESS 

WITHOUT CAPITAL 

HERE ARE A FEW EXAMPLES 

OF THE KIND OF MONEY 

I TRAIN MY MEN TO MAKE 

Clears 84500 in 18 months 
"Before taking your Radio 

Course 1 was making .$18 a week. 
1 came here three years ago and 
in the past months I made about 
$4500 in Radio. 1 cannot say 
too much for the wonderful help 

i I have ree, ved from N. It. I.' 
NOEL V. RAY, 

.I in erica n National Bank Bldg. 
Gadsden, Alabama. 

Spare Time Week Pays 
SOS a Week 

"1 only do spare time Radio 
work and average $18 a week. 
People who in good times would 
buy a new Radio, now have the old 
one liked." 

STEPHEN .1. I IR.\ l't'IIATV. 
407 Wunderlic'11 .!venue, 

Barberton, Ohio. 

Now Owns Own Business 
"If I had not taken your Course 

I would be digging ditches instead 
of running my own business. One 
(week I made $75 on repairing 
alone. and this doesn't count sales. If a fellow wants to get into Radio, 
N. I;. I. Is the starting point." 

IC. S. I.I'.WI.s. 
Modern Bono s',v - 

l'ittsfield, I11. 

SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge 
?I C. id 11,4 IIII ILun'y, N. o e Io y4-iiol It:nfiri riluienum i!mtlnl. 
,'yVrriniens and hulldin¢ r 110, trbüil inn-rime 
rnrvorta»: idiot Wet I rd in eh rrll-kor . tt',,tnghnuse, /:enrr;ll t.lcctie. I'lill,o. IIII `r\s yi,;or. Naie>Iie, and ethen. You tealk out with 

n the 
thi r I t n naa in le, n 

Free Book Tells How 
Mail Coupon: 

The Icl.rl i -acide use of 113 di" silt for home 
entertainment has made many opportunities 
for cou to have :t .pare 11111' or full time 
Radii, business of your Own. I give you in- 
structions early in your !'burs' for doing 28 
Radio jobs eummon in almost every neighbor- 
hood. 'Many N. R. I. men make $5, $10. $15 a 
week extra in spare time almost at once. I 
show }lift huts to install and service all types 
of reeeicing sets, I giro you Radio equipment 
and I nstruct i, rus for conducting experiments, 
for building circuits nul testing equipment, 
and for malin_ tests that will give you broad, 
practical Radier experience. ('lip the coup,ir 
I low and .rt my free 114 -page book. "Rich 
Rewards in Itadiu " - it gives v011 a full story 
of the success rot N. It. I. students and gradu- 
ates, and 11.11s how to start a spare time or 
full time Radin business on money made in 
spare time while learning, 

Many N. R. I. Men Make $5, 
$10, SI; a Week Extra in 
Spare Time Almost at Once 
51st} of till seventeen million sets now in 
use are only 25 her t'etlt to 4(1 per cent effi- 
cient. 1 will show von how to rash In on 
this condition. I will show you the plans 
and Ideas that have enabled many others to 
snake $S, $10. $15 a week in spare little while 
learning. lord R. Leary, lb.,.. Davison (toad, 
Flint, JIi. b.. wrote: "My part -time earnings 
while taking the N. R. 1. Course were $051." 

Get Ready Now for a Radio 
Business of Your Own and 

for Jobs Like These 
Broadcasting stations use engineers, opera- 
tors. station managers, and pay up to $5,1100 
it y-ea r. Radio manutact tears use testers. in- 
spectors, foremen, engineers, ser'vieemen and 
buyers, and pay up lo $7,500 a year. Radio 
dealers and jobbers employ hundreds of ser- 
vicemen, salesmen. nanagers, and pay up 
to $ í,(I00 a year. Radio operators on ships 
elljr n life, see the world, with board and 
lodging tree, and get gored pay he.ides. My 
hook tolls you of the opportunities in 
Radio, Set Servicing, Aircraft Radio, Tek- 
t isitn, Police Radio, Short Wave, and other 
holds. (Rd it. 

FREE Radio Servicing Tips 
Ira rte Pitt] Y t: that toc Course is clear. ea -y in 

stet -Lad and hoe- Bluing tu Audi.. Send the 
or,ol hn roc L "'ITonhie Shroning in 

1/..'.. A.C.,I and Italien' Sets." This Inter- 
esting lesson styes 
132 ways to correct 
co"t"on Radio trou- 
bles. I am itllrg to 
send this hook to prote 
that you too r: 
ter Itadlo -just 

II, 

thousands of other fel- 
low, hay: done. 'Alaas 
of them, without even 
O irrame ar :r -geed :du- 
nsiiu. and no Itadiu 
or te. lad, ei Cot i- 
enre. haie be, uuu 

and 
now too r I two tir dort 
Rine, their (miner pas. 
Wall the tools!" nay. 

7tud out about* World Famous Course that Pays for Itself 

RADIO -CRAFT for JUNE, 1934 

I Will Train You at Home 
in Your Spare Time 

Bold your ,job until you're ready for another. 
Give me mily part of your spare time. You 
do not need a high school or college educa- 
tion. Hundreds with only a common atilt "! 
education have won bigger pay through 

N. R. I. .1. A. Vaughn jumped from $35 to 
$100 a week. .T, E. McLaurine increased his 

earnings 100 per cent, The National Radio 
Institute is the Pioneer and World's Largest 
organization devoted exclusively to training 
men and voting men by Home Study for good 
jobt' in tic Radio industry. 

You Must Be Satisfied 
I will give you an agreement to refund every 
penny of your money if you are not satisfied 
with my Lesson and Instruction Service 
when viii complete my Training. And I'll 
lint onl'r give you thorough training in Radio 
p rincipf,is, practical experience in building 
and setviring sets, but also Advanced Train- 
ing in any one of live leading branche. of 
Radio opportunities. 

Free Book of Facts 
Mail t lie coupon for 
"Rich Rewards In 
Radio." It's free to 
any ambitious fel- 
low over 15 years 
old. It tells you 
about Itaditi's spare 
time and full aine 
report un ities: about 
my training: what 
of -hers trbo have 
taken it are doing 
and making. Mail 
coupon tow -in an en- 
velum. or paste on s 
le pout card. 

J. E. SMITH, Pres. 
Dept. 4FX, 

National Radio 
Institute, 

Washington, D. 

_ /el 
my new book 
It points out 
what Radio 
Offers You 

7his Coupon ís good for One 
FREE COPY OF MY NEW BOOK 

J. R. SMITH, President, 
National Radio Institute, 
Dept. 4FX, 
Washington, D. C. 

Dear Mr. Smith: I want to take schooners of your 
Special Offer. Send me your two books, "Trouble Shoot- 
ing In 11.C., A.C. and !tottery Sets" and "Rich Ba- 
svds In Radio." 1 understand this request does apt 
obligate me. (please print Oasis.) 

In CO Notl. 

Name Age 

Address 

City . °- ---.._._ _..State ___ - --- M 
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HERE ARE GOOD BOOKS 
COVERING EVERY BRANCH OF RADIO 

Presented on this page are the boob of the RADIO -CRAFT LIBRARY -the most complete and authentic set 
of volumes treating individually, important divisions of radio. Each book has been designed to give radio men 
the opportunity to specialize in r more of the popular branches of the industry. You will find them s 
real help in your work and they will contribute to your money earning capacity. Read these books during your 
spare time at home. 

The authors of these books are well -known to everybody. Each one an expert radio man; an authority 
o n the subject -each is thoroughly familiar with the field which he represents. 

This is the first real opportunity that you have ever had to build a radio library of books that are authentic. 
MOST OF THE BOOKS HAVE BEEN REVISED AND REWRITTEN TO KEEP THEM UP TO THE 
MINUTE. Mail coupon below for your boob. 

Book No. I 

Radio Set Analyzers 
And How To Use Thom 
By L. VAN DER MEL 

With Full Instructions and Deeerlotion. 
of Set Analyzers, Tube Checkers. Os - 

rillaters. Etc. 

Book No. 2 

Modern Vacuum Tubes 
And How They Work 

By ROBERT HERTZBERG 

With complete Technical Data on All 
Standard and Many Special Tubn. 

Book No. 3 

The Superheterodyne 
Book 

All About Superheterodyne, 
By CLYDE FITCH 

How They Work. How to Build end 
How to Service Them. 

Bork No. 4 

Modern Radio HookUp 
The Best Radio Circuits 

By R. D. WASHBURNt 
A Complete Compendium of the Most 

Important Experimental and Custer,. 
built Receivers. 

Book No. 5 

How te Become a 
Radio Service Man 

By LOUIS MARTIN 
How to pet started in the busluo, of 

servicing radio, and how to make 
mn., in this field. 

Book Ne. 8 

Bringing Electric Sets 
Up to Date 

By CLIFFORD E. DENTON 

With Pentodes. Multi -Mus. Dynamic 
Speakers -Complete Information How 
to Modernize A. C.. D. C. and Bat- 
tery Operated Receivers. 

Book No. 7 

Radio Rinks and 
Wrinkles 

By C. W. PALMER 
For Semite Men and Experimenters 

A Complete Compendium on the Latest 
Radio Short. Cuts and Money Savers - 
These K inks Are Great Time. Sayers. 

Book Na. 8 

Radio Questions and 
Answers 

By R. D. WASHBURNE 

A Selection of the Most Important of 
5.000 Questions Submitted by Radio 
Men During the Course of One Year - 
They Are All Answered by a Techni- 
cal Expert. 

Book No. 9 

Automobile Radie and 
Servicing 

By LOUIS MARTIN 

A Complete Treatise on the Subject 
Covering All Phases from Installing 
to Servicing and Maintenance. A Book 
That Is Greatly Needed Today. 

Book No. IO 

Home Recording and 
All About It 

By GEORGE J. SALIBA 

A Complete Treatise on Instantaneous 
Recordings, M Icrophonos, Recorders. 
Amplifiers. Commercial Machines, 
Servicing. etc. 

Book No. II 

Point -to -Point Resistance 
Measurements 

By CLIFFORD E. DENTON 

The Modern Method of Servicing Radio 
Receivers -a Rook Which All Radio 
Men Noes Referred to Moro Than 
Any Other. 

Big Discount 
To You 

In order to maize It pn.slble r 

everyone to buy l here books. ['- 
fifty (5111 rent mire has In,en 
made uniform for all volume:. 
you can buy these books sepa- 
rately. but you .honld take ad- 
santage ut our special offer: 
When Five (5) Books 
Or More Are Ordered 

Deduct 20% From 
Your Remittance 

Simply fill In the coupon at left. 
and mall It to us together with 
your remittance. Checks, stamps 
or money orders accepted. 

Atl Books Tie brv,I:a In the new RAnlO- VItAFT 1.11nt tJt y" are nil -trim, np- ;o.dale, and written by men sell° know their aubjertn. '1 he v lumrs re ll a 1lr,nu else. ,:a9 furl es. and contain nn an average of v0 to 
Uniform 120 Illustrations. Earl book Is printed on °fine book paper and no expense has been spared to mnke It 

u, out.standing value, f r Its editorial rm,tenis aq well as from the mechanical standpoint. 

Here are the 
subjects covered- 

Set 
Analyzers 

Tubes 

Superheterodyne 
Circuits 

Radio 
Hook -ups 

Servicing 
Business 

Modernizing 
Electric Sets 

Kinks 
and Wrinkles 

Questions 
and Answers 

Auto -Radio 
Servicing 

Home Recording 

Resistance 
Measurements 

Public Address 

CLIP -MAIL THIS COUPON TODAY 
ODFRñ R.3U10 
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CERNSBAC I( PUBLICATIONS. INC.. 96.98 Park Place, New York, N. Y. 

I hase circled below the 'mothers of books In Me It .51x10 -CRAFT LIBRARY. which 
are to send me. and dedurted 20% for ordering the 171 hooks or more. 1 have incl.! 
my remittance In full. st the price of 50c each. what I es than the books are ordered. 

The amount of my remittance 
Circle numbers wanted: I 

Noue 

Cur 

IRfamps, cherke or money Orden arcept.,: 
4 5 6 , 8 9 10 

Address 

Ntale IH7-474 
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SERVICE MAN. DEALER RADIOTRICIAN 

"Takes the Resistance Out of Radio" 

Editorial Offices: 96 -98 Park Place, New York, N. Y. HUGO GERNSBACK, Editor Vol. V., No. 12, June. 1934 

RADIO NOISES 
An Editorial by HUGO GERNSBACK 

HEN radio broadcasting first got into its stride in 
the early '20's, many complaints were heard about 
radio noises -that is, natural, as well as man -made 
static -which kept annoying listeners all over the 

world. The reason for these early complaints was found in 
the low power of the broadcast stations, which was of the 
order of 500 watts, seldom going as high as 1,000 watts. Since 
the signal intensity of the broadcast emitters was low, and 
the static intensity often high, the static noises were suffi- 
cient to blot out radio reception; and frequently nothing at 
all could be heard, except noise. 

Radio engineers soon came to realize that they were tip 
against a difficult job in attempting to eliminate static; so 
they turned their efforts toward increasing the power of the 
broadcast stations, and they have been at this ever since. 
Gradually, stations became more and more powerful until, 
now, the signal level is so high that, in nearly all cases, 
natural and man -made static can easily be drowned out by 
the powerful broadcast signals. There are exceptions to this 
rule; as, for instance, natural static during nearby thunder- 
storms, or when some especially noisy electrical appliance 
located in the same building or in the same apartment is 
operated. In these cases, both kinds of static are strong 
enough and cause sufficient interference with the radio signal 
to make ordinary listening difficult. But nowadays -let us 
say in 80 to 90 per cent. of day or night reception -radio 
noises are not continuously bad enough to mar a program. 

Then too, the art has advanced until we have better filter- 
ing systems, and better shielding of both the radio set and 
aerial system; so that, at least for broadcast reception, it 
may be said that radio noises, except for unusual situations, 
are not now anywhere near as troublesome as they were five 
or ten years ago. Indeed, as times advances, and radio tech- 
nique improves, new methods are found to kill that arch 
enemy of radio, static. And, though no practical static elim- 
inator has, as yet, been invented, I confidently look forward 
to the time when, as regards broadcast reception, static, 
except during the midst of a thunderstorm, will be a thing 
of the past. 

The situation is totally different when we leave the broad- 
cast band and go down into the short-wave spectrum. At the 
present time, the condition prevails, with practically all short- 
wave radio sets, particularly in the larger centers, that recep- 
tion, from 200 meters down, becomes more and more difficult, 
the further down you go in wavelength. Particularly is this 
true in the waveband between 10 and 30 meters, where the 
noise level today is of such height that most short -wave 
programs are utterly ruined by static -almost exclusively 
man -made, except where electrical storms are local. 

Now that all -wave radio sets are coming into vogue, the 
radio set manufacturers are doing themselves great harm by 
not informing the public of the noise element. The public 
is told by beautiful advertisements, and otherwise, that sta- 

tions from the Antipodes can be brought in at will. This is 
true enough, but the advertisements and the salesmen who 
sell the sets say nothing about the all- pervading noise. This 
is a pity, because if the customer were forewarned that noth- 
ing has, as yet, been invented to kill all the noises, he 
would not blame the set, as he is apt to do now. 

The technical reason, why there is more noise on the short 
waves than on the broadcast waves, is simple. Most of the 
electrical appliances, and particularly automobile ignition 
systems themselves, send out short waves and, because regu- 
lation short -wave sets must be more sensitive as a rule than 
broadcast sets, and as the circuit of the short -wave end of an 
all -wave set is more sensitive, it is easy to see why there is 
much more interference in the short -wave band than in the 
broadcast band. 

While some advance lias been made during the past few 
years in noise elimination for short -wave reception, an enor- 
mous amount of work remains to be done. It is true that, 
in order to eliminate the extraneous noise, it is first neces- 
sary to shield the radio set far better than we have been 
accustomed to do. It is also true, that the aerial system for 
short -wave reception must be of a totally different kind from 
that for broadcast reception, at least, at this stage of the art. 
Some advance has been made through the use of the so-called 
transposition type of aerial lead -in; but, though it cuts down 
the noise level to some extent, this probably is not the final 
solution of the problem. Of course, it should be understood 
that, when we receive a station five or ten thousand miles 
away, the incoming energy is only the smallest fraction of 
that received from a local broadcast station. Naturally, there- 
fore, when the signal intensity is so small and the static level 
is so high, we are right back where we were in the early '20's; 
that is, the static disturbance overrides the incoming signal, 
and all we get is noise. It is too much to hope that a station 
at the Antipodes will lay down a signal at your receiving 
set as powerful as that of a broadcast station ten miles 
distant from you. So, for some years to come, the hope that 
the received power of distant stations will be sufficient to 
override the noise level seems hopeless. Therefore, an en- 
tirely new technique must be built up to filter out or tune 
out the unwanted noise; and, while this remedy may amount 
to static elimination, I prefer to believe that the solution is 
not impossible. 

I am certain that there are some electrical means whereby 
the unwanted noises can be tuned out or filtered out, or a 
combination of both may be adapted. I personally believe 
that it is not a question of aerials at all, and that the final 
solution will be in the set itself! It probably will be accom- 
plished by the means of a vacuum tube, or a similar instru- 
mentality. 

Radio noise elimination is a fascinating subject; it shows 
that radio is still in its infancy, and that we have much as 
yet to learn. 
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THE RADIO MONTH 

11.\I: OF THE NEW NHT,1,1,1.\ 
The purer radio listener frill come Orar 
prfl /p in exrnPing the network or /op Wt. 

NEW RADIO CHAINS 
IN THE MAKING 

SINCE our first an- 
nouncement of the 
influx of rumors and 

confirmed reports of new broadcast 
chains (RADIO-CRAFT, February, 1934, 
pg. 454) several developments have 
taken place. 

Last month, a new group which had 
been working so quietly that even ru- 
mors did not "seep out ", started a chain 
covering five mid -west states centering 
around Wisconsin with nine stations. 
This group named itself the North 
American Broadcasting System and at 
present is so arranged that the pro- 
grams can originate from any one of 
the 9 stations. 

These stations are as follows: 
WCLO- Janesville, Wis... 100 W. 
WHAD -Milwaukee, Wis. . 250 W. 
WHBL- Sheboygan, Wis. . 500 W. 
W H BY -Green Bay, Wis. . 100 W. 
WIBU -Poynette, Wis. .. 100 W. 
WKBH -La Crosse, Wis... 100 W. 
WOMT- Manitowoc, Wis.. 100 W. 
WVRHM- Minneapolis, Minn. 1000 W. 
WTAQ -Eau Claire, Wis.. 1000 W. 
At the same time, the soft -pedalled 

McClelland chain (RAnlo- CRAFT. Febru- 
ary 1934, pg. 454) has apparently moved 
to the West Coast, where it is rumored 
that the headquarters will he set up 
under the supervision of a leading mo- 
tion picture producer. According to its 
originator, plump -faced George F. Mc- 
Clelland, operation will not be hurried 
and no attempt will be made to swing 
the group into action until every detail 
has been completed. 

And still another group of stations 
has started to band together and share 
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programs with the object of ultimately 
forming an extensive chain. This com- 
prises the WOR (Newark), WGN (Chi- 
cago) and WLW (Cincinnati) net- 
work. These stations are among the 
few large stations in the country not 
firmly attached to either of the two big 
chains. 

Thus, the present chain situation, as 
it now exists, is -of the 600 stations in 
the U. S., 170 are included in the Na- 
tional or Columbia Networks. But the 
large majority of the remaining stations 
are low in power, have limited hours 
for operation and operate on wave- 
lengths well into the "graveyard" end 
of the band. 

\f.\.i.1:1:N, (:I:ORaE O\r4:N Çrll'I4:It 
Int'eufor of urirr.l-rrirrlrss. who died of 

WWI/ m.arfn Insl tunnflr. 

IN MEMORIAM OF 
MAJOR -GENERAL 
GEORGE O. SQUIER 

LAST mouth, one of 
radio's most color- 
ful radio pioneers, 

Major- General George Owen Squier, 
passed away, of an attack of pneumonia. 
He was 69 years old, and was retired 
from the Signal Corps in 1924. 

General Squier's radio developments 
date away back to 1904 when he pub- 
lished his famous paper on the absorp- 
tion of electromagnetic waves by living 
vegetable organisms and showed how 
trees could be used for the reception of 
radio messages. 

Possibly his greatest invention was 
"wired- wireless ", that system of com- 
municating over commercial wires by 

the use of radio waves. This invention 
is still commercially practical and is, in 
fact, used in a modified form in trans- 
mitting many of the telegraph and 
cable messages across the country or 
urder the Atlantic, and also for "Car- 
rier- Current Telephony." 

The sharp -eyed Major- General was a 
graduate of Nest Point. and served as 
Chief Signal Officer during the World 
War. He was the recipient of many 
military honors and medals and had 
won both the Elliott Cresson and the 
Franklin medals for his electrical re- 
search work. 

OUSTING RADIO 
PIRATES 

"can't" win -is 
a term often heard 
when the long arm 

of John Law is being discussed, and this 
seems to apply particularly well where 
radio pirating -that is, the operation of 
a radio station without a license -is 
concerned. 

Last month, two young radio fans, in 
Norwich, England, conceived the bril- 
liant idea of "radio -ing" to each other. 
And so great was their enthusiasm that 
they completely ignored the formality 
of obtaining a license. They rigged up 
two phone transmitters, tuned by the 
way to 279 meters (well into the broad- 
cast band), and started to talk to each 
other -and then, to the world at large. 

The B.B.C. stations which supply 
Great Britain with all of its radio enter- 
tainment have a silent period every 
Sunday morning, presumably to permit 
the radio audience to go to church. 
During this time, Wilfred and Gerald 
Barker started out, full blast, to send 

A 4 WATT PIRATE 
The F.n fir ish etnf ion that roused the 
British Post Office so unau /t trouble. 
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IN REVIEW 
Radio is now such a vast and diversified 
art it becomes necessary to make a 
general survey of important monthly 
developments. RADIO -CRAFT analyzes 
these developments and presents a re- 
view of those items which interest all. 

phonograph music, weather reports and 
re- transmissions of the Continental 
broadcasters, much to the gratification 
of the English radio audience and the 
chagrin of the British Post Office, which 
controls broadcasting in that country. 
As a matter of fact this honorable de- 
partment was so deeply hurt at this 
"slight" that they sent out a special 
radio patrol car to find the interlopers, 
which they succeeded in doing one 
Sunday morning. Subsequently, they 
confiscated the offending 4 watt station 
and extracted a profuse apology from 
the brothers Barker, as well as a small 
fine. 

On this side of the Atlantic, during 
the past month, a much more vicious 
pirate has been causing the Federal 
Radio Commission no end of trouble. 
This much publicized individual is Dr. 
John Richard (Goat Gland) Brinkley, 
whose station in Milford, Kansas had 
been ordered off the air some time ago. 
Whereupon, the estimable and astute 
Doc. Brinkley immediately crossed the 
Mexican border and opened up with a 
super -power station which caused con- 
stant interference with stations in the 
U. S. 

Finally one day last month a Mexican 
radio inspector with a body -guard of 
troopers stormed the Villa Acuna sta- 
tion XER and put it off the air for good. 

Persistent Doc. Brinkley has now pur- 
chased a 150 ft. yacht which it is re- 
ported he is fitting up with a powerful 
station to broadcast from the high seas: 

We don't know whether to conclude 
that "radio advertising" helps sell Goat 
Gland medicine, or perhaps Goat Gland 
medicine enables one to defy federal 
law and build broadcast stations (which, 
Incidentally, cost a pretty penny). 

YO- IIO -Ho AND A (50 Kw.) BOTTLE OF- 
floe. Itrinklep of TER Jame haft threat- 
ened to broadcast from the high sena. 
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ONCE AGAIN THE 
RADIO SHOW 

RADIO enthusiasts 
within traveling 
distance of New 

York will be glad to hear that during 
last month plans were definitely started 
for the second annual combined National 
Electrical and Radio Exposition at 
Madison Square Garden. According to 
the announcement made by busy Ralph 
Neumuller, managing director of the 
Electrical Association of New York, this 
show of shows will start Wednesday, 
Sept. 19 and continue for 11 days through 
Saturday, Sept. 29, 1934. , 

Readers of this page will remember 
that after the show last year, we pointed 
out that although visitors were inclined 
to fall over refrigerators, and other elec- 
trical "what- nots," here, there and 
everywhere, the show was none the less 
a great success for radio fans. 

A Tal -Coton "V.I." 
rra ngemeat of "mikes" and 

indicator. 

ORCHESTRA 
VOLUME INDICATOR 

LAST month, ex- 
perimental work 
was completed on 

a new electronic beam instrument for 
showing visually the sound intensity of 
an orchestra, and which has been de- 
signed especially for lean, wiry Leopold 
Stokowski, famed maestro of the Phila- 
delphia Orchestra. The instrument. 
which was developed by Ivan Eremeeff. 
Russian inventor and experimenter and 
John G. Leitch, technical supervisor of 
WCAU, is now being used by Conductor 
Stokowski in conducting the Philadel- 
phia Orchestra concerts over the coast 
to coast network of the Columbia Broad- 
casting System. 

The visual indicator consists of a 
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LEOPOLD STOEOWSEI 

Using the rattail indicator to help in 
conducting the Philadelphia Orchestra. 

specially constructed galvanometer, car- 
rying a very light shutter which in- 
terupts a light beam, and projects it by 
means of an optical system on a 30 inch 
glass screen, placed immediately before 
Mr. Stokowski. 

Light of three colors is projected on 
the glass scale, the colors representing 
sound of low, medium and high in- 
tensity. This is in order that the con- 
ductor may at a glance determine the 
approximate position of the music in 
the dynamic range. Often times, the 
approximate level of the orchestra is 
all that the conductor wishes to know 
throughout the somewhat extended 
musical passages. This may be easily 
determined by the colored light without 
the conductor's attention being dis- 
tracted from his score, which is prefer- 
able to observing the exact numerical 
level on a calibrated scale. 

During rehearsal prior to the broad- 
cast, Mr. Stokowski and the control 
engineer determine the peak levels of 
each composition and set the gain con- 
trol at a fixed point. With the visual 
indicator placed in front of the con- 
ductor, he is able to control the volume 
of the orchestra according to the visual 
color indication on the instrument and 
it is not necessary for the engineer to 
change the fixed level. This gives com- 
plete control of the rendition to the 
conductor, instead of entrusting it to 
the engineer who may be a top -notch 
technician, but Is certainly not a musi- 
cian or conductor. 

RADIO'S NEW 
POLICE WORK 

POLICE radio has 
been afforded 
much publicity 

during the past year. The agile "Radio 
(Continued on page 747) 
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RADIO PICTORAL 

ALL WOOD 
TOWER 

METAL 
SECTION 

MOST of us are familiar with the half -wave aerial, de- 
scribed in the November, 1931, issue of RADIO -CRAFT. Re- 

cently, several improvements have been made in this type 
of radiator. At I is shown the aerial tower of the broadcast 
station in Breslau, Germany. The tower is wooden and the 
aerial consists of o bronze cable suspended vertically 
through the center of the tower. As the cable is not 1/2 
wavelength in height, a bronze ring supported at the top of 
the mast provides a terminal capacity to raise the effective 
wavelength. By limiting the vertical radiation by the use of 
this construction, fading effects are said to be reduced con- 
siderably. At 2 is shown an American half -wave aerial, used 
at station WEBC at Superior, Wisconsin. By raising the 
half -wave steel portion of the aerial on a section of wood 
tower, the radiation of the station has been increased appre- 
ciably. At 3 is a view of the apparatus with which Captain 
C. B. Scully intends to broadcast from the bottom of 
New York harbor, as soon as weather permits. At 4 is a Ger- 
man goniometer or direction finder; at 5 is a landing beam 
model which supplies a continuous signal when the plane is 

on the beam and interrupted signals when it deviates; at 6 is 
a remotely operated direction finder. 

Photo courtesies: 1, TeLefunken; 2, Broadcast News; 3, NBC; 4. 5. 6. 
ó apnetmay er. 

WOOD 
SECTION! 

MODELL 
ESTEfMlNG5- 
FINER UNKBAN 

UE 

AKE C LORENZ A. 
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THE mailman for Little America is shown at 7. Messages from 
friends and relatives of the members of the Byrd Expedition are read 
every two weeks from short-wave station W2XAF at Schenectady, N. Y. 
Employing a directional aerial, the station is a real post office of the 
air, as reliable contact is maintained at all times. At 9 are shown two 
workers in an English radio laboratory installing tiny radio receivers 
in the hats of the London "Bobbies." The sets are said to have a 
receiving range of over 100 miles. Scotland Yard has at last found 
a practical use for those 5 gallon helmets. The photo of 9 shows a 

Massachusetts engineer, Robert H. Packard with a model yacht which 
he has equipped for radio control. A small receiver and a group of 
selector switches, relays and gears are mounted in the hull of the 
boat. A small portable transmitter, operating at 80 meters controls 
the boot. At 10 is shown a view of a "Cosmic Ray Hodoscope." This 

instrument consists of a large number of cylindrical counters stacked 
in a two dimensional bank or screen. Each of the individual counters 
in the bank is connected through one stage of amplification to a neon 
glow lamp. The discharge of a counter initiated by on ionizing ray, 
thus produces a flash in the corresponding lamp and a motion picture 
camera focussed on the neon tubes records the individual flashes. The 
Hodoscope therefore accomplishes the same purpose as the Wilson 
Cloud Chamber (RADIO- CRAFT, March 1934, p. 519) but it has the 
advantage of being continuously sensitive. At I I is shown one of the 
Department of Commerce radio beacon stations which will keep all 
fliers in constant touch with the position of the Macon during her 
proposed tours, to prevent possible accidents. 
Photo courtesies. 7, General Blectr*: 8. Preis Photos; 9. Boston Herald; 10, 11, 
Dept. or Commerce, 
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INTERNATIONAL RADIO REVIEW 

REAL VERNIER ACTION 

How many times have you experi- 
menters, especially if you are inter - 

. : -led in short waves, wished that you 
had a real vernier dial? One that would 
give smooth action and an extremely 
high ratio of motion. 

An English designer, in a recent issue 
et AMATEUR WIRELESS magazine de- 
rcribed a unit that should be the answer 
ro all short -wave experimenters' prayers. 
It is made from parts taken from a 
small clock, as shown in the three illus- 
trations, Figs. 1, 2 and A. 

By means of the two hands of the 
clock. we are able to divide one revolu- 
tion of the hour hand (12 hours) into 
720 parts (Minutes) and to read off any 
one part with the greatest of ease. 

By arranging the tuning condensers to 
be rotated from minimum to maximum 
while the hour hand moves around the 
dial from 12 o'clock to 12 o'clock (360 
degrees), and reading off as for the time 
in hours and minutes we have in effect, 
with a 4 in. diameter dial, a scale length 
of no less than 12 ft. The 100 broadcast - 
band station channels are, therefore, an 
average of nearly 11/2 in. apart and come 
in at about 7 minute intervals. 

In the practical construction of the 
dial, the controlling knob is connected 
to a spindle in the center of the dial 
and this spindle is geared, by means of 
thi usual 12 -to -1 clock wheels, to a 
sleeve which fits around it and carries 
the hour hand. 

it is necessary for the hour hand to 
wake a complete revolution while the 
tuning device, which is usually a bank 

f condensers, moves from maximum to 
minimum. A 2 -to -1 gear is, therefore, 

A double -calibrated super vernier dial. 
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HERE is what the radio experi- 
menter has been wanting for a 
long time -a semi -technical re- 
view of the thousands of new 
ideas which are continually ap- 
pearing in overseas publica- 
tions. Each month there are re- 
ceived at the offices of RADIO - 
CRAFT hundreds of daily, weekly 
and monthly magazines orig- 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il- 
lustrated and described each 
month in these international 
radio periodicals. 

NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 

provided between the hour hand sleeve 
and the condenser shaft coupling, so 
that we have a 24 -to -1 gearing between 
this and the control knob. 

The minute hand will, of course, move 
with the center spindle and the knob, 
but unfortunately there is a certain 
amount of backlash, due to play between 
the teeth of the gears. With the friction 

drives usually employed this is avoided, 
but there is always a risk of a slipping 
taking place and since an indicating 
hand is used on each gear, to avoid this 
trouble a positive drive should be used 
to keep them in step. 

The effect of backlash is noticed when 
reversing the direction of tuning, the 
center spindle revolves a small amount 
before the condenser shaft confluences 
to move; consequently, if the minute 
hand were fixed directly to the spindle, 
the readings when moving up would be 
a little higher than when tuning down. 
With good gears, the backlash will be 
quite small. 

In any case, the trouble is quite sim- 
ple to overcome. Instead of fixing the 
minute hand to the spindle it is counter- 
balanced and loosely pivoted on the 
hour hand collar. A small forked piece, 
shown in Fig. 2, is fixed to the spindle 
and this moves the hand, so that on re- 
versing the direction of rotation the 
hand remains stationary while the spin- 
dle rotates a small predetermined 
amount to take up the backlash. 

The dial itself is marked as an ordi- 
nary clock face and can be illuminated 
from the front or behind in the usual 
way. In addition to the clock markings, 
it can have wavelengths (or better still, 
kilocycles) indicated at the point of the 
hour hand and also, if desired, the sta- 
tion call letters. 

Owing to the 2 -to -1 gear, the shaft of 
the condenser rotates in the opposite di- 
rection to the hands and the dial should 
be connected to the appropriate end of 
the condenser shaft. 

In Fig. 1 is shown the diagram of 
the gears used in the dial. The figures 

Fig. A, left 
The appearance of the new clock vernier dial. 

Fig. 1, above 

The numbers indicate the teeth in the gears. 

Fig. 2, right 
The assembly of the dial to the receiver. 
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Fig. B 

The Power Puncher "B" battery economizer. 

indicate the number of teeth on each of 
the gears. Of the gear wheels, A is se- 

cured to the knob spindle carrying the 
minute hand. Gears B and C are fixed 
together and are free on the knob spin- 
dle carrying the hour hand; E and F 
are fixed together and act as intermedi- 
ate pinions. The drive is via A, E. F. 
D.CtoD. 

The actual construction of the dial 
can possibly be improved, by using a 

drive knob below the dial, connected in 
the usual way with a cord and pulley or 
other mechanical arrangement. 

TUBE -LESS A.V.C. 

WHILE recent set designs in this 
country have been toward more and 

more tubes, as shown by the 14, 16 and 
even 18 tube sets that have been adver- 
tised, our more conservative cousins in 
Europe have been making attempts to 
reduce the number of tubes to a mini- 
mum, while still maintaining the latest 
in design considerations. 

This fact is brought out clearly in the 
two devices shown in Figs. B and C. The 
first, at B, is called the "Power Puncher." 

Fig. C, above 
A metal -oxide rectifier for A.V.C. 

Fig. F, right 
The Bifocal movable core tuning coil. 

It combines a "B" current economizing 
unit with a device for boosting the out- 
put of a set, without increasing the num- 
ber of tubes. 

In this unit, part of the A.F. output 
from the power tube is rectified by a 
small metal -oxide rectifier and a portion 
of the D.C. voltage so obtained is ap- 
plied in series with a fixed bias to the 
output tube. Initially, the output tube 
is over- biased, thus reducing the plate 
current. The additional bias obtained 
front the "power puncher" opposes the 
fixed bias, thus reducing the bias volt- 
age when a signal is applied, which in 
turn increases the plate current to its 
normal value. This unit produces a ma- 
terial saving in "B" batteries for port- 
able and other battery operated sets. 

The second and probably more inter- 
esting unit is a tube -less A.V.C. unit. 
This device replaces the usual detector 
plate bypass condenser in the set. In 
the unit is a small metal rectifier which 
converts the R.F. component of the de- 

tector plate current into D.C., which is 
fed back through one of several possible 
circuit arrangements to the grid cir- 
cuits of the R.F. or I.F. tubes, thus pro- 

Fig. D 
A combined radio set stand and phonograph. 
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Fig. E 

Nine prongs -count 'em. It looks as though 
turopean manufacturers have beat us to the 

development of 8 and 9 prong tubes. 
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ducing A.V.C. or delayed A.V.C. actions. 
The amount of A.V.C. depends of course 
on the amount of amplification preced- 
ing the detector tube. In the delayed 
control circuits, the delay voltage is ob- 

tained from the bias voltage of one of 
the succeeding (A.F.) tubes in the set. 

AUTOMATIC PHONOGRAPH 
ATTACHMENT 

IN RECENT issues of \\'ii Li::a Wom.n 
an interesting phono -adapt. r Itas ap- 

peared. As shown in Fig. D. it consists 
('f a table which serves the double pur- 
pose of containing the phonograph me- 

chanism and supporting table -type sets. 

a good many of which are being sold in 
Europe. 

An interesting feature of the unit is 
the drawer opening arrangement which 
permits the cabinet to be closed while 
the record is being played. The device 
is equipped with an automatic stop ar- 
rangement which shuts off the motor 
when the record is finished. An adapter 
is provided to simplify connections to 
the amplifier of the radio receiver. 

(Continued on page 742) 

L. 
Fig. G 

This coil covers 150-550 and 850-1.950 meters. 
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THE LATEST 
RADIO EQUIPMENT 

Battery ultra -midget. (No. 445) 

Dynamotor "B.' No. 446 

"Q. A. V. C." tuning Tube. (No. 447) 

Magneto- dynamic speaker. (No. 448) 

BATTERY ULTRA -MIDGET 
(No. 445) 

TIIIS alt re- midget T.R.r'. re- 
v, ices measure. only 934 x 0% 

x lá ins. (loop. The metal cabi- 
net is finished In deep tta:t ruon and 
gold. A magnetic reprvnlucer is 
Used, NcnsiUvit' and volume are 
good. 

It operates on 0 V. "A" and 
1:15 \-. 1:" : the current drain is 
very low. The '91" load is fused, 

The following mites qtr used : 

one type 7s IL.I'. amplifier: one 
77 detector; sad ogle :;s .1.1'. am- 
plifier. 

DYNAMOTOR "B" (No. 446) 
AN compact "B" 
supply mutt of the dyu :nnotor 

type d,v,lped for us, to air - 
plot, ntrtomohiles, boats, b;ss, 
soon( trucks, f:unt lighting Plant 
iu.tn flan i,ats nod hruadcast sta- 
tions. ILpiil,p. i with hall hear- 
ings that do not req;ii, oiling, 
Utese units will operate from 0. 
12 or :2 V., ii.i'., and deliver 
from OM to :goo V., DA', 

Tito standard uto,lel illustrated 
.1..1, to, from a c, V. storage Lot- 
tery: it delivers °a inn, al 1SO 
V., with an ".\" draitr of only 
2 A. This combined generator 
and Muter, rulnplete w iii, filter, 
weighs only III Ins. I; tocasnres 
only l% x .?j x ing. In 
Iengt h. 

"Q. A. V. C." NEON TUN- 
ING TUBE (No. 447) 

IN lol"Sll;N_ the new Item; tune - 
a- lit," ,neon- tilla( ntl. for 

sis;nl ii(icatirn of r,sou :n,c,: a 
rising rmlumut of light ¡wheat., 
appraching resonance t (lifters 
from the standard :: element type 
in the ad,liti"n of a fourth elec- 
trode the s,l u,Ich" electrode in 
the Illustra t ion. 

If by increasing the normal dis- 
charge current. the cathode dis- 
charge Is ;flawed tu rise to the 
foret of the fourth chocolate. the 
free ions from the cathode dis- 
charge will Impinge on t he fourth 
lertrode and casse a carrent to 
flow in any external cur nit con- 
necting the fourth electrode and 
for ralhod,. Ih, ugh non external 
diffrreuce of p,'t,ut ion be pro- 

"Radio" remote control. (No. 449) 
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3 
16 mm. "talkies." (No. 450) 

s i,led. This current flow in the 
fourth element cir.'nit jumps from 
practically zero when the r:tthede 
glow is just below the fourth elec- 
trode. to at value of about 20 to 
100 micrunmpo'ea when the gloss' 
just reaches the level of the 
bona it electrode. 

This new tube permits com- 
bined "visual tuning.. uts presl- 
etusiyt, and "interstatIon noise 
suppression" ( "l1. .1. V. l'.'t in 
revel s,r chasses that at present 
incorporate . \. V. C. 'l'he vibe 
has an overall length of -1 IS ills. 

MAGNETO -DYNAMIC RE- 

PRODUCER (No. 448) 

M: Nt:T0- 1tTN.\)111.' repro - 
d to to e rs I permanent -magnet 

"bnulslmkers "t are fundament- 
ally old: recent developments, 
however. have greatly improved 
their eftirirnty. 

'Pile new unit has a highly ef- 
ficient type of magnet cure con - 
su-nctinn that results in greatly 
increased flux density: are weld- 
ing assures mechanical strength, 
and retention of the magnetism. 

A domed center shield, placed 
in the apex of the cone. effect ¡rely 
presents dust and magnetic par- 
ticles from lo,lging in the :fir -gap. 

"RADIO" REMOTE CON- 
TROL (No. 449) 

B, 
\ir, I'N't -t Nr; the combined es- 

lillator and first-detector of as 

uperheterodyne on the steering 
(elation. the manufacturers clinti- 
uale the need fo a mechanical. 
coil- spring -type drive shaft for 
timing the automotive radio re- 
ceiver. 

The tuner illustrated. which 
uses a type C.\7 tube. powered 
from the remote recel vet chassis, 
is designed to match into a chas- 
sis having an 1.1'. of 456 kv. 

16 MM. "TALKIES" 
(No. 450) 

PllIl'F.\ ;r.1ì sums(- on -lihn equip- 
ment has been tanking rapid 

strides Inward perfection, due to 
the rapidly increasing demand for 
egtit omens of this type. 

Some of the improvements In- 
corporated in the unit shown aro 
as follows: l'. case 11 for projec- 
tor and 1 for amplifier and re- 
producer, portability: total 
weight, 55 lbs.: ndj ust able legs 
for tilting pltrJector; folding reel 
arils: ball -boon ring reel shin fts, 
with adjustable tension take -up 
for large reels: biplane Concen- 
natcd- filament, 750 W. exciter 
lamp: blower -type ventilating sys- 
trnt for keeping exciter lamp cool; 
3 claws engage the film: doable. 
pre -focused exciter lamp assembly 
I for cuuvrniott emergency no- 
Mao cm,nt t. The output of the 
standard . \.R. amplifier is 7 W. 
t m:nnifact nrrYs coverage rating, 
1.500 persons t. 

"OXIDE" P.E. CELL (No. 45 I ) 

AUItY- 111S(' photoelectric cell 
which converts light energy 

directly Into electrical energy 
wit hoot recourse to batteries or 
tubes: the output Is approxi- 
mately 5 ma. in direct sunlight. 

Especially suitable for use with 
relays. frame measures 1 x 2% 
ins. in dia. 

SERVICE AIDS (No. 452) 
Frttlt small but essential aids to 

speedy servicing nee shown; 
these are prod nuts of une manu- 
facturer. 

Cement -fast -drying, vibrntinn- 
proof. flexible and waterproof. 
Especially suitable for cementing 
new rams and spiilers on dy transie 
reproducers. cementing rat t lung 
crones. lance robe hases and con- 
trot -grid caps. for sealing adjust 
mints. and for fastening e,tils into position. 

Solvent -fur loosening and re- 
tnos'Ing old cement from repro. 
(lacer cones and spiders: to clean 
wire -wont( volume eonttuls. con - 
denser col ta,I S, etc.: also,, this 
Solvent is a suit :ltb thinner for 
the Cement. 

Speaker Shims -a set of 10 shims 
color -coded for the sizes, .004 -, 
.000 -, .00x. and .012 -111.. for quickly obtaining rnrrect align- 
ment of dymtmi, reproducer sotie 
cnlls. and magnetic reproducer 
a I r -gaps. 

Insulating Cloth -n 5.000 V. test 
cloth for .hop use in insulating 
and pre, eut ing grutaillis on field 

"Oxide' P.E. cell. (No. 451) Service aids. (No. 452) 

Name of manufacturer of any device will be sent on receipt of a self -addressed, stamped envelope. Kindly give (number) in description under picture. 
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1 tube all -wave kit set. (No. 456) 

coils. transformer.;, resistors, con- 
densers, wires, etc. A ',rea of roll, 
u00 sq. in, 

SENDING ANTENNA 
(No. 453) 

ANEW suspension insulator as- 
sembly supporting 1/2-in. al- 

uminum '4 -wave tubes, for ef- 
ficient matching into a horizontal 
doublet type antenna, is illus- 
trated. Th.. junction of the Va- 

cance sill ion and the transposed 
main transmission lines is shown 
in insert. 

3 V. "A" BATTERY (No. 454) 
THE 3 v. "A" battery illustrated 

is not merely a group of No. 6 
( "dour bell ") dry cells connected 
in series -parallel, for supplying 
the filament power requirements 
of "2 V." tulips. Instead, it is 
made up of two groups of 20, 
parallel -connected, "It" -size dry 
cells: the two groups are con - 
nected in series. 

If the battery is operated at 
a drain of, for Instance. 0.5-A., 
and a variable resistor Is used to 
maintain the output at 2 V. on 
the filaments of the tubes, the 
battery will last approximately 
400 hrs., operating :: hrs, per 
day. 

(towever, although the total ca- 
pacity in ampere-tutors is depend- 
ent upon the current consumption, 
the battery, nevertheless. any be 
used successfully In circuits draw- 
ing as high as 2 or 3 A. 

This non -spillable battery 
weighs about 14 lbs., and meas- 
ures 4 x G x 11)_ ins. long. 

ALL -WAVE PORTABLE (455) 
Ar, 'í'I'1 :1: 110 A.C. set In- 
Corpoaling the fallowing 

tubes: 61)0 oscillator: 7N first -de- 
tector; 78 I.F. amplifier: 77 sec- 
ond- detector: 42 output .\.F.: and 
SO rectifier. The receiver is ex- 
tremely sensitive, and covers all 
wavelengths between 15 and 550 
meters, in 4 steps. 'l'he dial Is 
color -coded for each of the 4 
ranges. 

A tone control is prncidcd: 
also, a manually -operated I.F. 
trimmer for obtaining maximum 
sensitivity and selectivity. The 
power output is 3 W. This port - 
abl, which weighs 12 lbs., meas- 
ures only 8 x 12 x G ins. deep. 
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New dry cell. (No. 457) 

I TUBE ALL -WAVE KIT SET 

(No. 456) 

APi :.\TI -ItG is the color- eoding 
of the terminals, which en- 

ables the constructor to build the 
set in a short time without previ- 
ous W0101'111 knowledge, or an wir- 
ing diagram, since all he has to 
do Is connect red to red, black to 
black, etc. The kit is very low 
priced. 

Complete kit includes a type 30 
(2 V.) tube, tube socket, ILI'. 
choke, antenna trimmer conden- 
ser, tuning ndenser, 2 fixed con- 
densers. potent iumeter, rheostat. 

fixe) rsistnrs, an earpl 
woad lin se and pedestal, hookup 
taire and ha rdwnre, cuit socket, 
and two plug -in roils for the re- 
ception of programs nn two wave- 
bands 170 to 550 meters) : addi- 
tional coils are available for the 
remainder of the range 170 to 10 
meters). 

NEW DRY CELL (No. 457) 

IIMP 
in 1.5 V. dry 

cell design are illustrated in the 
figure, as follows: 111 bottom in- 
sulating discs: 12i high -quality 
carbon electrode: 13i depolariz- 
ing mix of high- quality- ingreilt- 
mits -- mnnga uese dioxide. gra- 
phite, etc.: I-1 gars expnnsiot 
chamber ; (Si solder- sealed top 
joint : (Gi aligning fiber top 
washer: ( î) brass dowel; (8) 
spring -brass washer: Olt active 
zinc top: (101 insulating washer; 
1111 pnlpbnnrd washer; (12) 
heavy -gauge zinc cup: Ili ) pulp- 

la ill liner; 114) solder-sealed 
bottom joint. 

The dame- shaped. slightly 
pitched top prevents moisture 
from gai hering and short- eirruit- 
ing the cell, permitting use in 
damp places. 

A STROBOSCOPE 
(No. 458) 

A si rnbusinpe is 
w for setting the 

speed of phono. turnlnbles to 
either : ; :t- 1/3 or 7s r.p.m., when 
operating un 2- 30 or Go cycle 
power supply. .,.\n electric light 
connected t the s :anti son ere crf 
pourer Illuminates the stroboscope 
disc (the respective "spokes" of 
which appear stationary at syn- 
rhronism). 

> ' 

111111 
Left, a short -wave sending antenna 

system. (No. 453) 

Above, a 3 V. "A" battery, utilizing 
40 "B" -size cells. (No. 454) 

for JUNE, 1934 

THE I 2A7 TUBE (No. 459) 
TIIIS is au ,mil::o -.. inhe. 
is. it has been marketed during 

the moratorium (in effect for the 
last fera monthsi against the pro - 
duction of new tube types -for a 
tint'. at least. 

The feature of this tube is that 
il incurpur, l..s lit one envelope an 

pentode nnil half -wave recti- 
fier. 'file latter section of the 
tube makes il convenient to de- 
sign "self-power" equipment in 
which a pentode develops its own 
I).C. hi_h- voltai supply from an 
A.C. line supply. I See '.\ Be- 
ginners' '. \II- 1:leetri,' I Tube A.C: 
D.C. Sit in this issue., 

The I2.A7 i I_ C. filament ter- 
minal colla ge: A. or amplifier; 
and, 7. the number of elements 
within the encelupeu has a small 
7 prong base. Looking at the 
I abc promo, and reading clock- 
wise, the l- iuts connect as fol- 
lows: healer, penlede plate, pen- 
tode grid Nn- 2, rectifier cathode, 
rectifier anode or plate. pentode 
cathode grid Nu. a, Ilea ter pen- 
tode grid Nn. 1 is a top cap con - 
nectlon. 

There is a separate 0.3 Y. 
heater for each unit, the heaters 
teeing connected In series intern- 
ally; thus. the rated heater volt- 
age is Ie.1i V. The current con- 
sumption is 0.3 -.\. 

'l'hr i-haracleristics of the 12:\7 
are as follows: 

Pentode Unit 
Plate S. -( :. C. -r.. Plate S. -C. 
Volts Volts Volts Ma. Ma. 
l::i l :;5 1 ::.5 9 ' 5i 

. \mplifiration Factor 
hm100 Plato tt, Inqud :tic,.. 11e2 lion os 

ylutaal l'onductnnee, 
t)7:, Ill romhos 

Rectifier Section 
Max. r.m.s. volts. Per plate-135 
Aver. max. I).t'. output, nia..,.30 

NEW RESISTORS (No. 460) 
Il¡Ilili new eesi,toas hare Just 
been marketed by one nmuuhti- 

turer. The units shown at .\ and 
C are precision wi rr -wound type: 
the ceramic ear, is ares, IV el with 
adjacent semions wound in oppo- 
site direetiuns. 'l'h, distributed 
iapnriiy is rxt vanity IOW. These 
resistors are vade in values of 1 

ohm to 1 nsegolon. and an ac- 
curacy of plus or minus l':ó. The 
type shoran at A is prou idi'd wit h 
wire terminals; the trait shown at 
C has been ono vertoil to ferrule 
typo by the addition of separately 
available ferrule terminals. 

(Con /tatted out pape 742) 

All -wave portable. (455) A 6 
tube, 110 V. A.C. set weighing 

only 12 lbs. 

A 12A7 tube. (No. 459) 

New resistors. (No. 460) 

A tube puller. (No. 461) 

A dry -disc detector. (No. 462) 

Battery -type ballast. (No. 463) 
This device eliminates rheostats. 
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AMPLIFIED CHIMES 
FOR 

SCHOOLS- CHURCHES 
Here is a new idea in P.A. installations which should prove 
most lucrative to men in that field. Churches should be 
interested in these chimes for replacing heavy, cumber- 
some steeple bells. Schools can use them where an organ 
installation is too expensive, or as an auxiliary to the 
organ. 

J. T. BERNSLEY 

MOST people conceive P.A. equip- 
ment as being employed for the 
sole purpose of amplifying and 
projecting speech and music, 

and as a matter of fact most installa- 
tions have been made from this angle. 
Generally, amplifier equipment is in- 
stalled for ballyhoo purposes, or for pro- 
jecting sound in a location where the 
acoustics or area are against the possi- 
bility of the average human voice being 
sufficient. Present installations of P.A. 
equipment in churches and schools are 
illustrative of the need for amplifier 
equipment to overcome the aforemen- 
tioned difficulties. Furthermore, it may 
be conservatively stated that more than 
60 per cent of the churches and schools 
are now equipped with P.A. equipment 
for the purpose of extending the range 
of the ministers' or preachers', or lectur- 
ers' voices so as to cover every nook or 
recess of an auditorium. IIow then, can 
further sales be made along P.A. lines f 

churches and schools are already 
equipped? The answer lies in the sub- 
ject content of this article -the installa- 
tion of chimes, which is an innovation 
in this field, and which should readily 
interest officials of the ecclesiastical and 
educational divisions. 

What church does not aspire to hav- 
ing a carillon -but, how many churches 
can afford the complete cost of such a 
system besides the elaborate installation 
expense that it includes? Not many, of 
a certainty, or else we would find this 
instrument more universally used. 

And yet -to those who are not aware 
of it- chimes will more than satisfac- 
torily simulate the melodic notes ob- 
tained from carillon bells. They are 
considerably less expensive; the installa- 
tion is much more simple; the flexibility 
is greater, since a chime installation 
can be moved or changed without any 
great difficulties involved; they can 
carry further (projection of sound) 
since this factor is only a question of 
the size of the amplifying equipment 
and horns, and last but by no means 
least, they permit an accompaniment of 
either organ or choir, which is not even 
remotely possible with carillon bells. 

Fig. F 
Internal view of chime control box. 

Fig. G 
Solenoid plungers and chime supports. 

Fig. A 

Four note chime outfit and keyboard. 

Applications of the Chimes 

Insofar as schools are concerned, the 
application of chimes is not quite as 
practical, but nevertheless, as an ad- 
junct, it has interesting possibilities. It 
may be used as a substitute for, or 
auxiliary to an organ, providing the es- 
sential number of notes (pipes) are ob- 
tained. Or it can be employed as a 
"time- announcing" system for announc- 
ing class sessions. A small chime sys- 
tem, strategically located with a medi- 
um -sized amplifier and horn arrange- 
ment, will be sufficient to cover the en- 
tire school. It may even be used in 
conjunction with the school clock (this 
also applies to churches) to announce 
the hour or half -hour, by one chime 
combination; and quarter -hour, by an- 
ether chime combination. Thus, with 
the latter suggestion the prestige and 
dignity of the school can be enhanced, 
by substituting melodious tones or notes 
for the noisy school bell or electric gong 
which is more commonly employed. 

One more suggestion, before proceed- 
ing with description and construction 
data, to the P.A. man. It is hoped that 
he seriously digests and considers all of 
these applications, because the sales and 
installation of chimes will prove not 
only lucrative but will add a consider- 
able amount of prestige to his reputa- 
tion (which In turn will aid him in se- 
curing other installation jobs.) In the 
old days we used to see (and hear) 
quite a number of steam calliopes, 
mounted on trucks to ballyhoo circuses 
or shows "come to town." Many amuse- 
ment parks still use this device for ad- vertising special performances, or side 
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ADDITIONAL 
BUTTON 

EITHER 1, 2.3 oRa 

ALL LEADS 
ST BE TAKEN 

OUT THROUGH 
CLAMP IN RIGHT 
REAR HOLE IN TOP 
OF OUTLET SOX 
TO ELIMINATE 
INTERFERENCE 
WITH DISTRIBUTOR 

(»4 

ti.IIC` fl* 

MOUNTING 
BOARD 

ALL 

3 

BACK VIEW 
OF KEYBOARD 
RECEPTACLE 

BUTTON L 

TO 110V. 
AC LINE 
60 ti 

J 

\ ' 

16 V. 

TRANS. 

16V. 

Fig. 1, above. Schematic illustration of internal construction of chime box. 

Fig. B, right. Standard Telechime outfits; more comprehensive ones are 

.. available. 

shows, etc. While steam calliopes are 
admittedly "loud," their mechanism is 
such that they are not only expensive 
but also apt to give trouble. The pipe 
reeds of most so- called "steam" calliopes 
are not really actuated by steam but by 
air which is fed from a tank (supplied 
by a compressor, which, in turn is 
driven by a separate gas engine). There 
are many faults to be found with such 
an arrangement. Amplified chimes can 
be employed for the same purpose at 
considerably less cost; and, greater vol- 
ume being obtained, will provide just as 
great "ballyhoo" attraction. 

Construction of Chimes 

Chimes are simply hollow pipes which 
when properly struck will vibrate caus- 
ing the air within and surrounding it to 
vibrate, and thus produce a sound. The 
number of vibrations, or the pitch of the 
sound is contingent upon the physical 
dimensions of the pipe, just as the note 
from a violin string can be increased 
or decreased in pitch by decreasing or 
increasing its length by placing the fin- 

ger across it. If we have two various - 
sized pipes we can get two notes -24 
different pipes will produce 24 notes (3 
octaves); or, by striking 2 or 3 pipes 
simultaneously, we can produce various 
tone combinations. An xylophone is a 
striking illustration, for comparison 
purposes, of how various lengths of 
reeds (or pipes) will produce tones or, 
in proper combinations, melody. 

However, in this particular chime out- 
fit the pipes instead of being operated 
manually are operated electrically. Elec- 
trically- operated solenoids which are 
controlled by a keyboard, similar to the 
piano type, strike the top of each pipe 
to cause the vibration necessary for 
sound. The unit which contains these 
solenoids (shown in Figs. F and G) also 
includes an induction -type motor which 
has a commutator -like attachment for 
obtaining note combinations in succes- 
sion when only one key or button is 
pressed. Thus, it is possible to obtain 
a series of chime notes that are a re- 
production of the Westminster chimes 
if one certain button is pressed; or, by 

(Continued on page 741) 
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Fig. H, left 

Four trumpet -type horns 
are recommended for bel- 
fry installations. Small 
installations require fewer 

horns. 

Fig. E, right 

Power amplifier (50 watts) 
employed only in large in- 

stallations. 

EXTRA LEADS FOR 

CHIME COMBINATION 

KEYBOARD PLUG 
RECEPTACLE 

UT TON 
ND. 
UT TON 

TO MICROPHONE 
TERMINALS ON 

VOLTAGE AMPLIFIER 

Fig. C 
Rear view of chimes and microphone. 

Fig. D, below 
Voltage amplifier and connections. 

(Courtly. Simplex Elec. Co.) 

v,]Aro MPLIrILH 
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RADIO- 
EQUIPPED 
POLICEMEN 
Recent advances made in receiver design 
and in short -wave transmission and recep- 
tion promise to be a great boon to the 
forces of Law and Order. A miniature 
and highly efficient short -wave set is now 
being employed for keeping patrolmen 
"on foot" in constant contact with head- 
quarters. 

Courte +v. Vide World Photo. 
Fig. D 

Radio -equipped policeman. 

Fig. A 

A N. Y. police message about to go on the air. 

R. D. WASHBURNE 

1 

I' is promising to note that every pa- 
trolling officer will, eventually, be 
radio- equipped. By means of highly - 
developed miniature receivers it is 

now possible to keep even the policeman 
"afoot" in constant contact with head - 
quarters. The forces of crime, when ar- 
rayed against a combination such as 
that depicted by the photographs on this 
page, seem destined to be whipped to a 
standstill. While, by this time, a radio - 
equipped car that receives its instruc- 
tions, via radio, from headquarters is 
not new to our readers, radio receivers 
for motorcycle police and for the police- 
man "on beat" will be a revelation to 
litany. 

Imagine a riot, bank hold -up, or what - 
will -you in crime, which is reported in 
time to police headquarters. As soon as 
:he information is received it is im- 
mediately conveyed to the radio division t the police department where a dis- 
patcher broadcasts it (see Fig. A). His 
broadcast will be, in all probability - 
with the new set -up -, "Calling all of- 
fcers, Section -( number depending upon 
location of crime), go to Main and Tenth 
streets, bank hold -up," instead of the 
more generally -used phrase, "Calling car 
-(number)," that the all -wave or short- 
wave set owner is accustomed to hear. 

Further, imagine police ears, motor- 

cycle police, and patrolmen (who will all 
be radio- equipped) racing to the scene of 
the crime, as per the broadcast instruc- 
tions. With officers converging from 
every direction, what a slim possibility 
the criminal has of escaping capture! 

Due to the present development of 
radio technique all the above now 
sounds eminently reasonable, has every 
indication of being a successful method 
of combating crime, and seems logically 
simple. Actually, while this arrange- 
ment is now assured of being practical, 
the development of the receiver for the 
policeman "on foot" was a bit more in- 
volved. 

It was essential that the design of the 
set incorporate as few tubes as possible. 
the mechanical dimensions be as small 
as might be necessary, that provision be 
made for signal pick -up (antenna), that 
convenient housing be arranged for the 
necessary batteries which must supply 
"A" and "B" current, and finally, that 
the efficiency be of as high an order as 
required to obtain consistent and re- 
liable reception. These were design fa:- 
tors that had to be evolved, but in addi- 
tion to the aforementioned, provision 
had to be made for portability (extreme 
lightness of weight, so that no physical 
interference would be experienced by 

(Continued on pay,' 760) 
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Fig. C, above 

Radio- equipped police car. 

Fig. B, left 
Receiver chassis of patrolman's receiver. Police motorcycle radio -equipped. 
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UPLIFTING THE SERVICE 
PROFESSION 
The servicing industry has been, and still is, in ".;;= 
an unsettled state. There has been a pro- 
nounced lack of cohesion, no tendency towards 
co- operation, nor any degree of success in the 
settling of problems that retard the progress of 
that branch of this industry. In this article the 
author discusses some of the problems and pos- 
sible solutions, in addition to supplying valuable 
test equipment data. 

l'rH radio as one of the large 
industries in the United 
States today and its great de- 
velopment since 1920, the 

"art" of radio repairing now becomes the 
greatest and most serious factor of the 
industry. 

Before going into our subject of radio 
service shops, may the reader of this 
article concentrate his thoughts and 
draw a mental picture of the radio field 
from a few facts noted here. 

It is conservatively estimated that 
there are at the present time 60 million 
radio listeners. Nov let's use this 60 
million as our base figure to give our 
imagination a chance to work out a few 
points regarding the art of radio servic- 
ing. 

LINE VOLTMETER 
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RADIO TEST 
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LAMP n 
RINSING 00. PoSTS 

2 3 4 PLUG-IN 
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70110 V., A.C. 
POWER SLPPLV 

Fio. 1 
Line test panel. 
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F. E. COLT 

More Than 12 Million Sets 

If 60 million people listen in, I do not 
believe it far out of line to say that one 
out of every five is a set owner. If so, 
we obtain a figure of 12 million for the 
number of radio set owners. (We all 
know there are many more radio sets 
than this but I am only using this as a 
thought towards the importance of a 
radio service shop.) Twelve million 
radio -set owners may only mean to some 
Service Men 12 million dial twisters but 
to the trained Service Man it means, 
in turn, 12 million sets to be serviced. 

(If the reader of this article is also a 
reader of radio publications, and reads 
the editorials, he will probably recall an 
editorial in RADIO -CRAFT by Mr. Hugo 
Cernsback in which he gave a very in- 
teresting account of how radio sets wear 
out [refer to RADIO -CRAFT editorial "Ag- 
ing Radios," December, 1933]. To the 
serious minded radio man this editorial 
is a wonderfully quick analysis of im- 
portant things which will give trouble 
and need servicing.) 

Now with 12 million radio sets to re- 
pair, let's see what this means. Sup - 

(Continued on page 750) 
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Fig. 3 

Schematic of a layout for a 

well designed service shop. 
Auxiliary test equipment 
shown here are described in 
separate drawings with all 

pertinent data. 
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A "SUPER" 
BATTERY 
PORTABLE 
Here is a receiver that has been tested all 
over the country and was found to out -per- 
form some very expensive sets in localities 
where reception was almost impossible. 
While the set described is shown as a port- 
able, the chassis can be readily adapted for 
rural or farm use, inasmuch as the entire 
receiver is operated from batterieis. All 
pertinent constructional data are included. 

A. M. WENGEL Fig. A 
Completed appearance of the "super" set. 

DURING a recent trip of the author to the East the edi- 
torial staff of RADIO -CRAFT magazine became inter- 
ested in the set illustrated and described in this 
article, and, after giving it a thorough checking up, 

decided that perhaps many of their readers would enjoy 
building one like it for their own pleasure. 

In the past it has been difficult, if not impossible, to build 
a practical portable radio set, but since the advent of screen - 
grid tubes and the great advancement that has been made in 
the dry battery during the past two years, there is little 
excuse for the lack of good portable sets on the market. 

The degree of perfection attained in the home radio field 
has taught us what to expect in radio and we are not satis- 
fied with less in the sets we want to use outside the home. 
This brings us to the point of "what is a practicable portable 
radio?" 

What This Set Will Do 

The 6 tube battery portable set described will equal in per- 
formance any home receiver- except in volume and tone 
quality, due to the inefficiency of available speakers. (In 
other words it will equal home radio sets in tone if attached 
to a speaker of equal quality.) However, it will perform on 
all stations with good volume and reasonably good tone on 
its own midget speaker. 

The only aerial ever used is the one built in the cabinet, 

Fig. B 
Chassis layout. Note compactness of assembly. 
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so it is completely portable. and will play with good volume 
even on difficult stations while it is being carried down the 
street. 

Salesmen have told the writer, "I could take it up to my 
hotel room at night, and not have to sit in my car in the 
street or garage to hear the basketball game, or 'Amos and 
Andy'." The farmer has said, "I could take it to the barn 
or field and hear the market reports while I am working." 
The business man says, "I could transfer it from my office to 
my car, to my boat, to my lake cottage, to my hunting shack." 
And Mother says, "Yes, and to the hills or woods for picnics. 
and at home the children could listen to their favorite pro- 
grams in their rooms, and let the family enjoy a peaceful 
dinner hour." And so the comments run on and on. 

The writer has tuned in distant stations while riding in 
New York subways, in trains, in all -steel skyscrapers! With 
the set directly under the antenna towers of powerful sta- 
tions in New York and Cincinnati. distant stations have 
been tuned in within 40 kc. The set has been operated in 
the deep woods of northernmost Wisconsin, in the iron and 
copper country, stations as far distant as Chicago being 
pulled in, in the day time. This the natives agreed no large 
home set had ever equalled to their knowledge. 

In summary, it is one that is small and light enough to be 
readily carried about, playing as it goes, entirely self con- 
tained, and equaling in sensitivity, selectivity, and consistent 

Fig. C 
Sub -chassis layout: the wiring scheme Is simple. 
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Fig. D 
"A." "B," "C" batteries in one block. Al- 
though the "C" battery section of this unit 
Is not required for the "super" set, It Is 

available for other set designs. 
(Courtesy, name of manufacturer upon request.) 

operation the best home radio sets. In 
addition there is one advantage which is 
unquestionably characteristic of all bat- 
tery operated sets; that is, less electrical 
interference and noise. (This is an es- 
pecially great advantage over auto radio 
sets.) 

The results obtained in this set are 
due to the use of a new circuit, for 
which patent application has been made. 

Circuit Features 
On the circuit diagram you will note 

a ground on the 1st R.F. tube filament, 
and also one on the detector tube fila- 
ment. These grounds should be heavy 
braided wire and grounded directly from 
the positive filament on the tube socket 
to the chassis. These grounds, as well 
as the filament chokes should not be 
overlooked as they are very important. 
The antenna lead from binding post to 
the coil should be shielded and this 
shielding grounded at both ends. 

There are six tubes in this set. Five 
are of the 951 type, and the sixth, a 950. 
The 951 is a tube exactly like the 32 
except the glass envelope is the size of 

Fig. I, right 

Coil constructional data. 

The antenna and R.F. coils 

are wound in honeycomb 

fashion. Spacing between 

pri. and sec. windings of 

this and the int. freq. coils 

should be strictly adhered 

to for good selectivity. 
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that used on a 57 or 58 tube. This saves 
space. The 950 is a tube much like the 
33 except that it consumes about 8 nia. 
"B" battery current, and 120 nia. "A" 
battery current. The 950 and 951 tubes 
are manufactured only by one company; 
type 32 and 33 tubes may be substituted, 
but the chassis would have to be en- 
larged, and shorter battery life would 
result. The total "B" drain of the set is 
only 13 ma. 

A certain battery company will shortly 
have a combination "A" and "B" battery 
on the market which will connect the 
entire unit to the set with one plug, and 
so designed that the "A" and "B" units 
will give equal life. In other words, the 
"A" unit power will not be low while 
the "B" is still high, or vice versa. These 
batteries are extremely long lived, there- 
fore economical, and will make replace- 
ment a simple matter. They are now 
being made for larger sets, but until the 
size to fit this set is in the hands of the 
dealers, the builder of this portable will 
get excellent results using 3 No. 5303 
batteries and 4 No. 6 dry cells. The 

(Continued on page 749) 
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Fig. 3, above. Chassis layout. 

Fig. 4, below. Sensitivity curve of set. 
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ULTRA- PORTABLE P.A.SYSTEM 
Some very compact portable amplifier systems are herein 
described. They include speaker, microphone, phono - 
motor, and pick -up, in one case. 

THE early days of radio, the com- 
plete receiver consisted of so many 
separate pieces of equipment such as 
table cabinet, batteries, eliminators 

and speakers. As time progressed, an en- 
tire radio receiver was completely uni- 
fied into one compact item, which is as 

Chief Engineer, Coast -to -Coast Radio Corp. 

LEON LITTMANN* 
it should be. The sanie story holds 
true in the amplifier field -whereas it 
was the general procedure to employ 
similarly operated units, the demand 
has been to unify such P. A. systems. 

With the latter goal in mind, three 
series of 71/2 W., 2A5; 12 W., 2A3; and 
13 W. 79 class B (6 V. storage battery 
operated) amplifiers have been designed. 
The carrying cases, when closed, mea- 

Fig. B. left 

A view of the ampli- 
fier, mixing controls, 
phono -turntable, pickup, 
and all in one side of 
case. 

Fig. 1 

Schematic wiring dia- 
gram of 71 2 watt am- 
plifier, using 2A5 tubes 
in the output stage. 

Fig. A 
The ultra- portable ready for operation. 

sure 152,x14'_rx13t/4 ins. The follow- 
ing equipment is included within the 
same portable case: a complete input 
mixer -fader control system, a phono- 
graph motor, a standard sized dynamic 
speaker and a double -button micro- 
phone and desk stand. Room for 50 ft. 

(Continued on page 748) 
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THE RELATIVE MERITS OF CLASS A, A PRIME 
AND CLASS B AUDIO AMPLIFIER CIRCUITS 

M 
I -CH has been written on this 

subject in the way of defini- 
tions, circuit applications, and 

articles extolling the advantages of 
one given system over both of the oth- 
ers. However, a frank discussion com- 
paring the advantages and disadvan- 
tages of all three systems has been 
conspicuously absent. It is the purpose 
of this article to point out these advan- 

Engineer, Simplex Electric Co., Inc. 
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tages and disadvantages, and to show 
that each system has its proper place 
in the field of amplification, and just 
what that place is. 

It will be necessary at first, to review 
the fundamental basis of amplification 
in general. Figure 1 shows two curves, 
plotting grid voltage against plate cur- 
rent. Such curves merely indicate what 
plate current a tube will draw when a 
given grid voltage is applied to the grid. 
The grid voltage may either take the 
form of "C" bias or a varying A.C. 

THIS HALF CYCLE 
IS LOST 

40 
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20 

10 1 
-20 -IO O +10 4 20 

GRID VOLTS 

OUTPUT 
WAVE 
S u A PE 

M. A. APSTEIN* 
input voltage or, in actual operation, a 
combination of these two. A perfectly 
distortionless amplifier would have as 
its characteristic curve, a perfectly 
straight line. This would mean that 
the plate current wave form would be 
an exact replica of the grid voltage 
wave form; result: absolutely distor- 
tionless amplification. This theoretical 
curve is shown as the dotted line A -A. 

(Continued on page 746) 
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AN AUTOMATIC 
PROGRAM 
CENSOR 

RADIO -CRAFT, in the March, 1934 issue, 
was the first to announce a radio "robot" 
that automatically silences superfluous ad- 
vertising. While this invention may never 
be put to use as an advertising "silencer," 
it may suggest some other equally practical 
application. 

NO LONGER will it be necessary 
to endure half an evening hear- 
ing detailed advertisements on 
tombstones, dog biscuits, soap or 

"laughing water" in order to spend the 
remaining half enjoying entertainment. 
Geo. P. Adair, an electrical engineer, has 
just invented a novel device that seems 
almost human in its discriminatory 
powers to regulate an incoming radio 
program. It automatically cuts off the 
garrulous announcer or advertiser who 
sandwiches an "ad" between every note 
of music or tactlessly carries his adver- 
tising speeches to the point of nausea. 
This special receiver makes it possible 
for the radio audience to take as much 
or as little of advertising as 
they please, or to have an 
uninterrupted musical pro- 
gram if they so desire. 

Of course, like many other 
inventions this one may 
never be put to wide prac- 
tical use. In the first place, 
the people of the United 
States are well aware that 
the advertiser is the one 
who pays for the notwith- 
standing immeasurable 
pleasure afforded them by 
radio. Far more fortunate 
are Americans than the 
people of European coun- 
tries where tax is levied on 

individual radio equipment. In Ger- 
many, for example, the postman collects 
a radio tax at regular intervals that is 
set by the government. 

And so that automatic "censor," just 
patented by its inventor George P. 
Adair, is explained to us not as a means 
to annihilate advertising, but rather as 
a restraint to be used when necessary. 
Or, as John B. Brady, attorney for Mr. 

Adair, aptly put it, to eliminate adver- 
tising would be to kill the goose that 
lays the golden egg for broadcasters. 

It is quite satisfying to our romantic 
conception of the development of an in- 
vention to know that the material used 
principally in the construction consisted 

S. R. WINTERS 

of a baby bed, a wastepaper basket. 
coffee and baking powder cans, pie and 
cake pans and other discarded articles 
assembled by the inventor. Mr. Adair 
has built a number of these radio sets 
which operate splendidly. 

Broadly speaking the invention relates 
to radio reception and particularly to 
a special circuit arrangement for radio 
broadcast receivers. Mr. Adair arrived 
at his conclusions and subsequent inven- 
tion by basing it on the fact that the 
characteristics of the speaking voice 
are different from those of vocal and 
instrumental music. Except in very 
unusual cases there are few definite 
pauses in the latter, while in the speak- 

ing voice there are numer- 
ous and quite definite pauses 
between syllables and words, 
and quite long pauses be- 
tween phrases and sentences. 
If the electric waves caused 
by speech are rectified, the 
current resulting is of a pul- 
sating nature, while in the 
case of music it is a direct 
current that varies little in 
amplitude. 

The receiving apparatus 
serves in various ways. A 
circuit arrangement may be 
fixed so that silence replaces 
the extended advertising 

(Continued on page 744) 
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Fig. 2. Automatic 
switching arrangement 
from receiver to phono- 
graph when lengthy 

talks begin. 
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Fig. 1, above. 

Circuit diagram illustrating arrangement 
of radio receiving set embodying a 
means of discriminating between music 
and blatant advertising. See text for 

complete explanation. 

, 

Fig. 3. A method 
of censoring ad- 
vertising by auto- 
matically switch 
ing on another 
program. 
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A BEGINNERS' "ALL- ELECTRIC" 
c) 1 TUBE SET m 

"SELF-ELECTRIC- TUBE 
-COMBINED DETECTOR AND 
"B "SUPPLY HALE-WAVE 
RECTIFIER. 

Fig. A. This set is simple in both appearance and construction. 

It has heretofore been considered impossible 
to construct a I tube receiver that would 
operate from A.C. power supply, unless 
complicated design was involved. The re- 
ceiver described was designed around a 
new tube that has just been released, the 
12A7. It incorporates a power pentode 
and half -wave rectifier in one glass enve- 
lope. The receiver will operate on either 
A.C. or D.C., and its construction is so sim- 
ple that even the beginner should have no 
difficulty in building it. The reception that 
is possible with this set will more than gratify 
the constructor. 

F. R. HARRIS 

AREALLY "1 tube" set, which would operate from 
the regular power lines -110 V., A.C. or D.C. -has 
long been the dream of experimenters but it has 
never, to date, been accomplished. There have, of 

I, urso. been sets which were, technically, of the 1 tube va- 
riety, and which obtained their power from copper -oxide rec- 
tifier stacks ( "A 1 Tube, Portable, Universal -Current Set," 
RADIO-CRAFT, January, 1933, pg. 400) and similar expedients 
but the complication and expense of these methods greatly 
overbalanced the advantages gained through the elimination 
of the separate rectifier tube. However there has just re- 
cently been introduced a new tube, known as the type 12A7, 
which combines a power output pentode and a half -wave rec- 
tifier in the same glass envelope and -behold - we have our 
1 tube electric set! The completed set is shown in Figs. A 
and B. The schematic circuit is Fig. 1. 

The 12A7 Tube 

The tube is the heart of this circuit -without it, to fact, 
he circuit would be impossible. Its characteristics are given 
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Schematic wiring diagram of "all- electric," 1 tube set. 
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elsewhere in this issue. The glass envelope, of the standard 
size known as ST12, is the same size and shape as that used 
for type 58 and 77 tubes and others; it contains a pentode 
section practically identical with the type 38 tube, and a 
half -wave rectifier element. Each has its own cathode and 
its own separate base pins. The base is of the small 7 pin 
type and the control -grid of the pentode is connected to the 
tube cap. Base connections for the tube are given in Fig. 1. 

This tube has been used commercially in a pocket sized 
set recently brought out by a large manufacturer and should 
be generally available for replacement purposes by this time. 

Construction 

As will be seen from the photograph, the set is laid out on 
an aluminum chassis identical to those described some time 
ago in this department. The complete layout for the two 
pieces is given in Figs. 2 and 3. If other than the specified 
parts are used the layout will, of course, have to be changed 
accordingly. 

Because aluminum is a metal many beginners are afraid 
to employ it in radio construction, being under the impres- 
sion that it must be difficult to work with. It is, of course, 

(Continued on page 759) 

Fig. B 

Layout and wiring -underside of chassis. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 

FADA FLASH -O -GRAPH 
IN the past few months we have nad 

considerable trouble in Fada model 48 
sets with the flash- o-graph indicator 
tube. The tube would only light on very 
strong signals. We checked and re- 
checked the circuit and could find noth- 
ing wrong. 

Shunting the 1 mf. condenser from 
the one side of the flash -o- graph, as 
shown in Fig. 1, permitted the control 
to be turned to the end, and the flash -o- 
graph would then work on all signals, 
even the very weak ones, without inter- 
fering with the operation of the set. 

HAROLD S. JONES 

KOLSTER MODELS 20, 23, 25 

ONE common trouble in the above 
model is circuit oscillation. 

These receivers have no adjustable 
neutralizing condensers and sometimes 
to do away with oscillation becomes 
quite a problem, especially after the 
set has been tampered with. 

Reversing the antenna coil will some- 
times affect a cure. Bending the corners 
of the small 75 malt. condensers that 
shunt the grid suppressor sometimes is 
helpful. Another method is to increase 
the resistance value of the grid sup- 
pressors. 

But all of the above may tend to stop 
oscillation by reducing the sensitivity of 
the receiver itself. If you are sure the 
other methods are unsatisfactory, try 
adding a 50,000 ohm resistor, R, in Fig. 
2, in the control -grid circuit of the second 
R.F. tube, placing the resistor bete.een 
control -grid suppressor and secondary, 
and chassis. 

This method will stop circuit oscilla- 
tion without reducing the sensitivity or 
affecting the R.F. tuning. 

RUSSELL R. BRITTON 

A DAY'S WORK IN A SMALL TOWN 
AGREAT deal has been written con- 

cerning the possibilities in the 
medium -size town but to date I have 
read very little about the Service Man 
in towns having from 2,000 to 5,000 
population. It might be a good idea for 
me to relate how I figured this town 
before I set up a shop. 

The town has a population of 2,500 
but it has a drawing capacity of around 
10,000 and this is the most important 
item to consider. I divide the 10,000 by 
6 (which constitutes the average 
family) and then, as there is supposed 
to be a radio receiver for every other 

RADIO -CRAFT for JUNE, 

family, I divided the result by 2 which 
gives about 850 radio sets for the 10,000 
population. Figuring that service on 
the average radio instrument will 
amount to about $2.00 per year, we find 
that a year's business should be about 
$1,750 or approximately $150 per month. 
I believe that we can concede the fact 
that this is a very conservative esti- 
mate; it has proven conservative in my 
case. 

To show what an average day's work 
is for me I have picked out the follow- 
ing as the routine of an average day. 
Now for the first repair call. 

ATWATER KENT 37 

THE 
lady of the house said that the 

volume control did not control the 
volume and I found this to be the case; 
also that the speaker rattled and a few 
tubes were needed. I brought it to the 
shop and removed the volume control, 
and after tightening it up and putting 
on some Nujol I replaced it -but still 
no control of the volume. Upon testing 
the volume control resistor, R, in Fig. 
3A, I found that it did not have the 
correct resistance. Now I was in a hole 
(I never do carry an A.K. part for 
more reasons than one). I next discon- 
nected the wires from this volume con- 
trol and connected them to an external 
5,000 ohm potentiometer. Ah! it worked 
-speaker trouble gone, too. The next 
thing was to get the potentiometer to 
fit inside the volume control housing. I 
took a A-in. drill and re- drilled the 
housing for the new potentiometer. 
After sawing off the shaft to fit I put 
on a knob, returned the set to the lady 
and received $6.30. 

(Continued on page 754) 

WHAT THIS DEPARTMENT 
IS FOR 

It is conducted especially for 
the professional Service Man. In 

it will be found the most unusual 
troubles encountered in radio 
service work, written in a prac- 
tical manner, by Service Men for 
you. 

Have you as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 

- 
FLASH -O -GRAPH 

LAMP 

Fig. 1 
Improving flash -o -graph operation. The 1. mf. 
condenser in shunt to the 35,000 ohm resistor 

soiree a problem. 

Fig. 2 
Circuit oscillation in Kolster sets. An old 
stunt (the use of R), but an effective one in 

some sets. 
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A day's service work in a small town included the repair of an A.K. 37 volume control, as shown 
at A; a call in connection with the continuously full -volume operation of a, Brunswick 17, B; 

and power pack trouble in a Majestic 210, C. 
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SHORT- CUTS 
IN RADIO 

HORSESHOE MAGNET 
TAKEN FROM 

MAGNETIC CONE 
SPEAKER 

The horseshoe magnets of old cone 
speakers make admirable bases for 
chemical stands, etc. To drill the mag- 
net it will first be necessary to anneal it 
by heating red hot and cooling slowly. 

ial 

POWER TRANSFORMER 
LAMINATION 

USES FOR OLD 
RADIO PARTS 

For the suggestions contained 
on this page we are indebeted to 
Mr. Joseph Leeb. 

Come on, Old Timers, let us 
have your "uses," for publication 
at space rates. 

APPLY GLUE 
TO RADIO DRUM 

DIAL 

The drum dial taken from an old radio set makes an excellent sanding wheel or disc. Merely glue sandpaper of the desired grade along either the edge or flat side 
,t' the drum, and drive it with the "shop motor." 

o. 

I TRANS. 
' FROM OLD 
TRICKLE CHARGER 

Trickle chargers now belong chiefly in museums, but, if you still have one that 
the junk man refused to take away, hold on to it. You may want to use the trans- 
former for operating toy trains for the youngsters, miniature lights for a party, or to replace a bell -ringing transformer gone haywire. 

A.K. 
TUNING 

CONDENSER 
CASE 

BINDING POSTS 

TOGGLE 
SWITCH 

HIGH ANO 
LOW 

RANGES 

METER 

Laminations of old A.F. and power The bakelite tuning condenser case transformers usually have a punch -press from one of the now venerable "open burr that enables them to be used as face" breadboard model A. K. sets will excellent paint and wood scrapers, make a handy meter mounting. 

II I HOUSE 
. 

a 
-,,, 

L__ 

' , '' ,-- 
><"r 

y7, 1`y \r .liJ J 
' llll 

I I I 

I . 
- 

. 

H 
_1 I 

t-- t-. 
1 

4d ` 
111 lY 

r 

' 

p 

/ 
` 

1 

% 

1. 

'1 

/ 

Horn -type speaker units which are no longer being used for their originally - intended purpose will function admirably as battery -less telephones. It is only necessary to connect two of the speakers in a simple series circuit. The "tele- phone" will work well over a distance of several hundred feet. 
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SHAKE PROOF " 
LOCK 

WASHERS 

GRIND WHEEL 

WOODEN 
HANDLE 

NAIL DRIVEN 
INTO HANDLE 
AND BENT AT 
RIGHT -ANGLE 

To dress down a grind wheel whose 
edge has become grooved or uneven, 
string a dozen or two heavy "shake - 
proof" lock washers loosely on a nail, 
driven into a wood handle and then bent 
over. Used as shown, the job will be fin- 
ished in a few minutes. 
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EMERGENCY TUNGAR "A" 
Clarence A. Ruppel 

AN EMERGENCY "A" supply may be 
obtained for the battery set using a 

Tungar tube, which has burned out, by 
using the scheme shown in Fig. 1. A 
Ford unit is ideal as the spark coil. As 
you are using raw line voltage on one 
side of the battery, disconnect the bat- 
tery from the radio set. After starting 
the vibrator -type spark coil going, using 
the battery (or a suitable toy or good 
bell- ringing transformer) to excite the 
primary, the lamps in the bank will be- 
gin to flicker and create an arc; then, 
suddenly, the lamps will go bright, 
which indicates that you can now dis- 
connect the spark coil and regulate the 
charging rate (the number of lamps in 
the bank) to suit. (If an ammeter is 
connected into the circuit at X, be sure 
to short it when "striking"-starting - 
the arc.) 

This little trick has saved me incon- 
venient trips to town, and enabled me 
to give service to the customer, in sev- 
eral emergencies; also, it has brought 
me many more new customers. 

EXTRUDED WASHERS 
Ernest du B. Lukis 

RADIO set builders and experimenters 
often are handicapped by lack of ex- 

truded washers for mounting panel -con- 
trol units. Make them, then, as per 
Fig. 2. 

By saving bakelite tooth paste screw 
caps and others of various sizes one may 
accumulate quite an assortment of very 
servicable extruded washers simply by 
drilling through the top of the cap, and 
reaming out to size. 

SELECTING TELEVISION TUBES 

A. J. Feingold 

IN ANY television receiver the usual 
method of changing from speaker to 

neon lamp is as shown at A in Fig. 3. 
However, some television experimenters 
may desire to change quickly from neon 
lamp or speaker to crater lamp. 

This is easily accomplished by means 
of an old Philco "B" eliminator switch, 
connected as shown in Fig. 3B. 

This type switch has 8 contact points 
(4 on each side). On one side of the 
switch short each pair of terminals; this 
will result in 2 contact points on one 
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side of the switch and 4 on the other. 
The switch has now become a D.P.D.T. 
snap switch. 

(The output coupling for the crater 
lamp employs the arrangement recom- 
mended by Mr. Clyde Fitch, in the May, 
1932, issue of RADIO-CRAFT.) 

METER NEEDLE REPAIR 
Bill Evans 

AT ONE time or other we are bound 
to damage a meter, what with all of 

our carefulness being cast aside to save 
time. High factory repair charges and 
inconveninece will be overcome by using 
the simple remedy shown in Fig. 4. 

Although the needle may be over- 
lapped, as shown in the top portion of 
the view, it may be undesirable to 
shorten the needle to the extent which 
this system may require. 

The method of using a "splint," as 
shown in the lower detail, will retain 
the original length of the needle but 
will add extra weight, and on very sen- 
sitive meters this weight must be coun- 
ter- balanced. 

In doing this, mount the meter in an 
upright position, cut a piece of metal 
the same size as used in the splice, and 
wrap it around the counter -balance end 
of the shaft, sticking it in place with 
enamel. 

EMERGENCY VOLUME CONTROL 
REPAIR 

W. T. Clayton 

ALTHOUGH especially adaptable to 
the Radiola 48, the repair suggested 

in Fig. 5 may be applied to many other 
makes and models of radio sets having 
similar connections of the volume con- 
trol with the same resistance value for 
each section. 

MODERNIZING A PAM I6 -A 
AMPLIFIER 

Ansel A. Searles 

WE HAVE a type PAM 16 -A audio 
amplifier which employs a type 27 

tube as first A.F., two type 10 power am- 
plifiers connected in push -pull for the 
second A.F. stage, and a type 81 recti- 
fier; the complete circuit is shown in 
Fig. 6. During a burst of enthusiasm 
during the past winter, the 10's were 

(Continued on page 763) 

SIC DESIRED TOP MAY BE 
FLAT SOME ARE 
SEMI -ROUNDED. 

DRILL THROUGH TOP J -OFCAP AND REAM TO 

SIZE IF NECESSARY. 

FILE DOWN TO DESIRED 
THICKNESS OR VOA LITTLE 
LESS THAN TmCKNES$ 

OF MOUNTING PANEL, 
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Fig. 1. left 
An emergency "A" supply circuit. 

Fig. 2. above 

Make your own extruded washers. 

NOTICE: 
Mr. Experimenter -what is your 

idea of time- or money -saving ideas? 
Most radio men have a great num- 
ber of short -cuts that they employ in 
their daily work - short-cuts that 
speed up their work or save them 
considerable cosh. Sometimes the 
convenience these impromptu arti- 
fices afford is invaluable. 

RADIO -CRAFT will pay, upon pub- 
lication, space rates for ingenious 
expedients in radio -and its allied 
fields. 

The items may include ideas in radio 
reception; photoelectricity; television; 
electronic music; radiodynamics; and 
public address. 

-A- SPOT.Sw 

A.F. 
CHOKE 

+wov 

NEON ru5E 

2 MF 

SPEAKER_ 

If- TO CHASSIS 

SPEAKER 

AF 
CHOKE 

Fig. S 

Selecting the television neon tube. 

COAT, 
OVERLAP 

AND STICK 
TO GETHER 

SHIM, BRASS 
OR COPPER, 
COATED WITH \ 

ENAMEL 1 r 
BREAK) ADD WEIGHT HERE-' 

WHEN NECESSARY 

Flo. 4 
Repairing that broken meter needle. 

Fig. 5 
For a temporary repair, rewire as shown above, 
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11 TUBE SUPER 
BROADCAST RECEIVER 
A modern superheterodyne broadcast re- 
ceiver, that incorporates such features as 
noise suppression stage, push -pull ampli- 
cation, hi -mu tubes, etc. 

('ourlosp It:lllnlok ('unlp:ult 

TIIIS RECEIVER embodies all of 
the latest principles of modern 
broadcast engineering, such as auto- 
matic volume control, inter- carrier 

noise suppression, a phase reverser sys- 
tem (to obtain push -pull A.F. with re- 
sistance coupling), and incorporates lat- 
est tubes recently announced. Its char- 
acteristics are far superior to those 
found in factory -built sets selling at sev- 
eral times its cost. The greatest care 
has been used in selecting parts of the 
highest possible quality and its careful 
construction will reward the builder 
with the highest sensitivity and selec- 
tivity and best fidelity that is at present 
possible to obtain at any reasonable cost. 

Its construction has been simplified to 
the greatest degree possible, very com- 
plete instructions and blue -prints are ob- 

(Continued on payc 765) 

Upper right, Fig. A View of chassis layout and speaker. 

Above. Fig. 1 Schematic wiring diagram of 11 tube super. 

A 3 TUBE A.C. - D.C. ALL -WAVE 
PORTABLE HERMAN COSMAN* 

You can take this portable with you on your vacation and 
receive all short -wave bands in addition to broadcasting. 
It will work on any I I O volt power supply. 

THE need for a portable receiver is 
cnerally felt by those who leave 

for parts unknown for their vaca- 
tion. The uncertainty that exists 

in regards to the type of power supply 
that will be available when the vaca- 
tioner reaches his destination, is pos- 

` ('IIiof E,,rineer, Try -M,, Radio Corp. 

sibly the motivating force for not includ- 
ing a radio set along with the rest of 
his paraphernalia. Of course, a battery - 
operated portable receiver could be used, 
but as a rule this type of receiver, with 
a few exceptions, is exceedingly heavy 
and cumbersome due to the additional 
weight and space that is caused by the 
use of "A" and "R" batteries. Then 
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Fig. 1 

The schematic wiring dia- 
gram of the "All -Wave 
Portable.' Plug-in type 
coils are employed for se- 

lecting various wave bands. 

Fig. A 
A leatherette case "houses" the set. 

again. the continual expense of replac- 
ing batteries is a factor that few over- 
look. Only in cases of rural districts or 
farmhouses where no power supply is 
available (or where 32 V. gas -driven 
generator sets are employed) is consid- 
eration ever given to the battery type of 
receiver. 

In designing this set, consideration 
u as given to that large number of short- 
wave enthusiasts, and so the circuit 
adopted has flexible features to permit 
the use of plug-in coils so that reception 
[Ion) 550 to 15 meters may be obtained. 
A Hartley type of oscillating receiving 
circuit is employed, thus permitting the 
attainment of regeneration over the en- 
tire wavelength range of the receiver. 
The sensitivity of the receiver is also 
increased considerably on broadcast, be- 
cause of this feature, since in tuning 
tor a station the circuit can be brought 
into a state of oscillation and the sta- 

(Continued on page 743) 
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THE "UNI- SHIELDED" 

SHORT -WAVE THREE 
This receiver was designed to bring in those "hard to get" 
foreign short -wave stations. It employs only three tubes, 
is operated from batteries, and will receive a great many 
stations with loudspeaker volume. 

WHILE the "Uni- Shielded Short -Wave Three" has 
been designed especially for the short -wave novice, 
it. is really capable of satisfying the most dis- 
criminating short -wave fan. Its outstanding fea- 

tures are high R.F. sensitivity, simplified circuit and me- 
chanical design, smooth regeneration control, ease of tuning, 
use of low- current drain 2 volt tubes, specially designed 
short -wave coils, antenna tuning control, all- pentode opera- 
tion, unusually thorough bypassing, newly developed self - 
shielded chassis design of high efficiency, and, last but not 
least low cost. These and other features will be explained in 
detail in the latter part of this article. 

The circuit consists of a stage of R-F., using a type 34 
pentode VI, a regenerative detector using a 32 screen -grid 
V2, and a single A.F. stage using a 33 pentode power output 
tube V3. Since these three tubes are all 2 -volt filament 
types, the "A" supply of this receiver may be two ordinary 
bell -ringing type 1% volt dry cells, an air cell "A" battery, 
or one cell of a 6 volt storage battery, or any standard storage 

(Continued on paye 756) 

Courtesy, Wholesale Radio Co. 

Below: Schematic wiring diagram of receiver. 
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A SHORT-WAVE BOOSTER 
This short -wave pre -selector and booster is self- contained 
and self -powered. It incorporates two stages of tuned 
radio frequency amplification, for operation in conjunc- 
tion with any short- or all -wave receiver. It is cleverly 
constructed, employing completely shielded coils that slide, 
like drawers, into a compartment in the set. 

Courtesy, Postal Radio Co. 
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THIS 

unit was designed to increase 
the sensitivity and selectivity of 
short -wave receivers that were de- 
ficient in these qualities. It em- 

ploys two stages of high gain R.F. ampli- 
fication, with type 78 tubes having a mu 
of approximately 1,500. A 25Z5 rectifier 

Fig. A, left 
This unit will increase 
the signal strength of 

short -wave receivers. 

Fig. 1, right 
Schematic wiring diagram 

of Booster. 

1934 

. . , ,,, . .,,, ..,,,,,,,,,,,. 

furnishes all the necessary "B" voltage, 
and the high capacity filter electrolytic 
condensers are used to insure hum -free 
reception. This booster unit will 
operate from 110 V., either A.C. or 
D.C. 

(Continued on page 758) 
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RADIO- CRAFT'S 
INFORMATION BUREAU 

"A 'PERFECTED' 2 TUBE ALL - 
WAVE SET" 

(201) Mr. Frank O. Kohl, Cincinnati, 
Ohio. 

IQ.1 On page 523 of the March, 1934, 
RADIO-CRAFT, there is n diagram of a short- 
wave set using the 2 V. type 30 tubes. 

Tou give a list of parts but do not refer 
to the capacities of the fixed condensers or 
the resistors designated on the diagram as 
Cl. C2. 1(I, etc. 1Iow- can you tell which is 
which? 

ittullo editors often take too nitwit for 
granted: they know all parts but the amateur 
doves not. I've wired many n radio set and 
sonietlmes had to refer to service manuals. 

In the old days most circuits were marked 
at follows: 

C1- .00025 fixed condenser 
C2 -.05 condenser 
RI-50,000 ohm potentiometer 

and so on until all the parts were named. It 
confuses the builder when the parts used are 
mentioned in the reading matter. 

I know the symbols designating the Com- 
ponents employed in radio. Would you please 
supply nee with a list of parts Os marked in 
the diagram? I'd like to make this short- 
and all -wave set. 

I. \,1 Below we are supplying a list of the 
parts for the set that you are interested in 
building. If you will refer to the schematic 
circuit in the March, 1934. It.{mo -Ciao Pr. ¡rage 

you will find the part identification let - 
ttrs that correspond to those in the list. 

List of Parts 
One ilammarlund variable condenser, 140 

mmf., Cl ; 

line A.F. transformer, 3 to 1 ratio, T; 
One tuning dial; 
One Centrnlab potentiometer, 50.000 ohms, 

R2: 
One 4 wire battery cable; 

One rheostat. 10 to 30 ohms, I(1 
Tbree Na -A Id UX type wafer sockets ; 

Tw'u type ::o tubes, V1 and V2: 
One Aerovox bypass condenser. .25 -ru f.. 200 

V. C5; 
One twin phone tip jack, for phones: 
One llannuarltutd trimmer condenser, It 

mmf., C2; 
One Lynch resistor, 5 megs., ¡Fi : 

Two molded mica condensers, 100 mmf.. C:: 
and C4; 

One Harrison metal panel 7 : x 7 ins. high 
One Harrison metal subpancl, 71E; x 5 8 2. 

ins. deep ; 

Two knobs; 
Few plug-In coils. LI and L2: 
Miscellaneous hardware, wire, etc. 

CONDENSER "MIKE" HEAD 
AMPLIFIER 

12621 yr. Fred Cosmanw, Lakeland, Fla 
112.1 I have just acquired from at mail 

order house it condenser microphone will, 
1 purchased to replace the carbon mike I haul 
been using with my portable I'..t. system. 
Fite qualify of the Cachou mike is not very 
good. and lately It has been getting worse. 

However. when I conueCt the condenser 
microphone in place of the carbon unit, I 
cannot pick rep any sound. or if sounds are 
picked up, they nee so weak that they appear 
:IA whispers from the speaker. 

Is the microphone defective or is it incor- 
rectly used? Can a eundenser microphone be 
connected in ¡dare of at carbon unit without 
any other changes? 

(A.) The trouble in your I'..t. system with 
the condenser mike is in the way With which 
you are using the latter. In the first place. 
while the frequency response of the condenser 
mike is far superior to that of well designed 
carbon mierophones. the condenser type of 
mike gives very much less output than the 
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Fig. Q.262, left 
The circuit of a typical "head amplifier." 

Fig. Q.263, above 
Another auto radio noise suppression scheme. 
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Fig. Q.264 
The circuit of the National FB -7 short -wave receiver for bandspreading and continuous band work. 

SPECIAL NOTICE 
Those questions which are found L. 

represent the greatest general inten.st will 
be published here, to the extent that 
space permits. (At least 5 weeks muss 
elapse between the receipt of a questil , 

and the appearance of its answer here.) 
Mark such inquiries, "For Publication." 

Replies, magazines, etc., cannot be sent 
C.O.D. Back issues of It.\IIIII- l'It.t El 
prior to December, 1932, are available at 
50e per copy; except the following is- 
sues: 7/'29, 2, 3, 4, 6, 9 and 11/'30; 
5, 8 and 9/'31; and 10/'32, which ali 
out of print. Succeeding issues are still 
available at the regular price of 25c per 
copy. 

Inquiries to be answered by mail MUST 
be accompanied by 25c (stamps) for each 
separate question; answers are subject to 
subsequent publication if considered el 
exceptional interest. 

We cannot furnish Individual design 
considerations. 

Furnish sufficient information (in refer - 

rr to magazine articles, be sure to men- 
tion issue, page, title, author and figure 
numbers), and draw a careful diagram 
(on separate paper) when ueedcd to e 
plain your meaning; use only one side of 
the paper. List each question. Ile SURE 
to sign your name ASO address. 

Enclose only a STAMPED and self ad- 
dressnl envelope for names and address, s 

of manufacturers; or, iu connection win. 
coreylondence concerning corrections to 
articl, s, as this information is gratis. 

carbon type, and for this tenson the con- 
denser type cannot be connected directly to a 
I. A. amplifier which has been used with a 
Barbon unit. 

The condenser mike is a high impedance 
unit, and even if the output was sufficient, 
it could not be connected to the terminals 
ptovidcd for the carbon mike w-h ice is a very 
lute impedance unit gainful: 40 to 100 ohms). 
The condenser mike is better suited to con- 
nection directly to the grid circuit of a 
vacuum tube, without a step -down trans- 
former. However, in order to obtain satis- 
factory service from a condenser mike it 
must be "charged" with a high potential and 
Is normally connected tu an amplifier in the 
manner shown in Fig. Q.262. here, the cou - 
denser mike is connecter) across the ISO V. 
"1t" supply in series with the two resistors. 
and is coupled through a condenser to isolate 
the high voltage from the grid of the ampli- 
fier tube. 

The circuit In Fig. Q.262 is a typical "head 
amplifier" used with a condenser type mike. 
It is common practice to include a small 
amplifier right in the case with the condenser 
Mike. to stake up the deficit in output, and 
also because It is inconvenient to use is high 
impedance unit at a distance from the ampli- 
fier, Clue to loss In high frequencies and the 
difficulty In keeping the two connecting wires 
sufficiently far apart. 

The head amplifier can be coupler) through 
a step -down transformer to n transmission 
line of 20(1 or Suu ohms and another trans.. 
former useal at the P.A. amplifier direct, to 
match this impedance to the input of the 
l'..t. amplifier. 

If you intend to use your condenser mike 
with your portable P.A. system, it will be 
necessary for you to make or purchase nu 
amplifier of the type shown in Fig. Q.262. 
The filament and plate supply for the head 
amplifier can be changer) to stmt your indi- 
vidual requirements, as you do not state what 
source of supply you are using. The values 
of coupling resistors. condensers, etc.. will re- 
main the same. The transformer marked Ti 
should have a primary to match the plate im- 
pedance of the :10 type tube and have a sec- 
ondary of about 200 ohms. A similar trans- 
former with a primary of 200 ohms and a 
secondary to match the grid circuit of the 
first tube in your P.A. amplifier should be 
installed in place of the present microphone 
t ransformer. 

(Continued on page 752) 
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READERS' DEPARTMENT 
A department in which the reader may exchange thoughts and ideas with other readers. 

DOES RADIO SET 

AFFECT WATER? 

Editor, RADIO -CRAFT: 

I am sending you a clip- 
ping which appeared in the 
Birmingham Post, February 
17, 1934. This might be news 
to readers of RAmo-CRArr. 

SELMA, Feb. 27 -The mys- 
tery of Selma's bad -tasting 
drinking water was solved 
today, and radio drew the blame. 

A state engineer was sent here to ascertain why residents 
complained of varying flavors, all bad, of their drinking 
water. The engindbr sampled the water at the water works, 
where he found nothing wrong. 

He then made a tour of the residential sections, testing 
water from hydrants. There were many variations, and he 
was stumped until he observed a wire leading from a water - 
pipe to a radio. It was a ground wire and it solved the mys- 
tery. Electrical current, the engineer explained, definitely 
alters the taste of water. It does not affect purity, however. 
The city council issued orders that no more radios be 
grounded to water pipes. 

R. W. TINES, 
Fort Payne, Ala. 

Service Men who are readers of RADIO -CRAFT will 
be interested to learn that commencing with this 
issue, a series of articles pertaining to the mer- 
chandising and "mechanics" of their profession will 
be covered. These subjects, which are of vital im- 
portance to the Service Man, will include: Is Radio 
a Mechanics' Job ? -Should Radio Sets Be Serviced 
in the Home ? -Efforts to Build Business -Servicing 
in Small Towns, and many others. 

This letter brings to light a condition that has been known 
to radio and electrical engineers for some time. The point 
is that it is probably not the high- frequency currents which 
cause the trouble. Many electrically operated receivers have 
buffer condensers connected across the primary of the power 
transformer, to reduce the noise picked up in the set through 
the power lines. Two condensers are usually connected in 
series across the transformer winding, with the center tap 
grounded. If the power plug is inserted in the socket in 
one way, one of the buffer condensers discharges on every 
half cycle to ground, so that an appreciable current flows 
from the A.C. line to ground. 

This current is sufficient 
in certain cases to cause 
electrolysis of the water 
(that is a breaking down of 
the water into oxygen and 
hydrogen) which changes its 
taste. Also, with certain 
types of piping, the metal is 
attacked slightly, which fur- 
ther aids the tainting of the 
water. 

Thus it is not the radio 
waves which cause the 
trouble, as suggested by the 
newspaper clipping. 

A BOOST FOR RADIO 
MONTH IN REVIEW 

Editor, RADIo- CRAFT: 
Your new section that is 

appearing in RADIO- CRAFT, 
called the Radio Month in 

Review, is very interesting 
and educational to myself as 
well as to my friends. The 
"R.M. in R." has given me 
some knowledge -the knowl- 
edge which is impossible to 
obtain elsewhere. I like it 
very much, please print more 
of it. 

GEORGE ArANA. JR., 
P. 0. Box 3345, 

Honolulu, T. H. 

Thanks for the bouquet, George. We are anxious to hear 
front any of our readers about the articles that we publish. 
And we do not mean that all should be compliments. either. 
If you have any criticism (of the constructive variety) let 
us hear from you. That's the only way we have of knowing 
what type of material our readers are interested in. 

INTERFERENCE CLUBS, AHOYI 
Editor, RADIO -CRAFT: 

I wish you would please send me all data in regards tc 
the workings of an interference club as I have several people 
interested in organizing such a club in the city of Dunsmuir, 
as the man -made interference this winter has been so bad 
that radio reception was impossible. 

I wish to get in touch with some clubs as to their work 
and how they may force people to stop noise, as about all 
we have now is plenty of noise and an ordinance. 

C. H. SII I'M AKEIR. 

Box 44, 
Dunsmuir, Calif. 

Unfortunately we do not have the names of any such clubs 
at hand, Mr. Shumaker. A number were started a few years 
ago, but they have faded out and at present we do not know 
of any in active operation. 

You ask what can be done to force people to stop making 
interference in receivers. 
There are only two ways of 
practical importance, that 
we know of. 

The first is the use of city 
ordinances, properly en- 
forced, to make it compul- 
sory for people to shield in- 
terfering devices, and place 
correctly designed filters in 
the power lines. In this 
case, the enforcement of a 
city ordinance is difficult, un- 
less there is some body of 
radio listeners who are pre - 
pared to carry a few test 
cases to the courts, if neces- 
sary, to impress citizens 
with the fact that they must 
obey the law. 

The other possibility is 
more remote. If electrical 
apparatus causes interfer- 
ence with regular radio com- 

(Continued on page 760) 
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ZENITH CHALLENGER MODEL 740 IO TUBE BATTERY -OPERATED SUPERHETERODYNE 

(Sensitive and selective. Incorporates A.V.C.; tone control; only 18 ma. no- signal "B" drain; an 81, 2 in. permanent -magnet type dynamic repro- 

ducer; 3 stages of A.F. amplification, including semi -class B output; console cabinet; 9 "standard" tubes and a ballast resistor tube.) 

This 10 tube battery- operated superhete- 
rodyne incorporates A.V.C., tone control, 
semi -class 11 push -push output, and n diode 
.-rond- detector: the console cabinet. illus- 
trated, louses an S'4 In. permanent- magnet 
type dynamic reproducer. Tube VIO Is a 

type 10 -Alt ballast resistor. The ".\" is as 

or 3 V. source: the "13 ", 135 V.: and 
^C" a tapped 22.6 V. battery. 

Tube socket analysis figures follow : short 
the antenna to ground. and rend voltages 
to the "A -" filament terminal. 

ILI 

or( 
C 1 

10.1 

0 

C4A 

A 

L2 
DET I 

l 34 

Tube Plate C.-G. S.-G. Plate 
Type Volt. Volt. Volts \la. 

VI 1:35 :3t Iii 2.1. 

V2 1:L5 4.5t ti.5 2. t 
V:l 1:.5 4..-it UO 3.0 

V4.. -. -. 

VG 9ft 9 .43 

VG 1::0 !) 3.4 

V7 1:: 10.5 2.3 

V8 13.1 10.5 2.5 

V9 90 2 to Ott " 

(t) Computed; I t tI varies with fre- 
quency setting: t) volume control at 
minimum; t) as read at battery. 

In the diagram, those circuit elements 
which are shown dotted do not exist as dis- 
tinct units but occur as as result of 'the 
mutual position of other circuit elements or 
their parts. 

Control -grid bias for VI, the type 34 R.F. 
amplifier, is obtained by a tap between Ill 
and I12 in the high resistance potentio- 
meter, 1111, Ill, 112, and 114. 

Separate oscillator V9 is tuned by a 
slurped -plate variable condenser. This de- 
sign eliminates the need for a padding con- 
denser -and therefore its occasional adjust- 
ment. 

The diode second- detector develops across 
114 an A.V.C. potential which is applied, 
through filter resistors 112 and Ill, to the 
grid -return circuits of V1, V2 and V3. In- 
creasing signal strength increases the con- 
trol -grid voltage applied to these tubes: 
this reduces the amplification and results 

J f 
V1 

Ma I Mi t R2, 

35000 

C7 
4.MF. C8) 

.+11 
C12 Cll 
r . 

LI. 

IF 
34 

- RI3% 

.25-MF. 0.5- 
(EACH) MEG. 

I.F. 175 KG. 

30 
úit 

V9 

(NOTE:- MUTUAL- 
COUPLING CAP- V10 
ACITIES ARE 

5HOWN D07TEO.) , 

CIO, 
- OI -MF 

fO AB REGULATOR TUBE 

RII. 
4. 

MEGS 

A+ 

15,0170 
OHMS 

RIO 

DS ST. 

¡-1 

L2 

b 
o 

in pract holly uniform outlntt as set by the 
manual volume control, 116. 

I nopera taon of the receiver only be due 
to une of several reasons, Check fur bat. 
tories incorrectly connected; battery volt - 
ages below par; defective tubes: a tube in 
the wrong socket ; a control -grid cap un- 
connected ; or, a tube shield shorting to 
the cap of a 34. Also check up the speaker 
plug : of -on switch; antenna and ground 
leads, for reversed connections; shorted 
variable condenser plates; and, open- circuit 
in transformers. 

Low volume may be due to weak bat- 
teries, poor tubes, poor antenna system, sir 
mis -alignment of the tuning and I.F. con- 
densers. Check the reproducer and chassi, 
for opens, shorts and grounds. 

Circuit oscillation may be due to tube. 
having incorrect characteristics - A good 
ground connection is essential. Firmly sent 
the tube shields. Check bypass contlen.er' 
for open -circuit; and the tuning condea... r. 
for chassis contact. Unit lt.I ".C. must not 
short to the chassis. 

Distorted reception can usually be traced 
to defective tubes. However, check bat 
tentes for voltage ; the reproducer for mal- 
adjustment ; the A.F. transformers. Tune 
"dead- center" (as necessitated by the A.V.C. 
action). 

Two factors directly affecting the '41" 
battery consumption, whose normal no -sig- 
nal drain is 1s ma., are: (1) Signal 
strength, Weak station signals cause but 
little A.V.C. action. with resulting high 
plate current drain by VI, V2 and V3; and 
(21 A.F. volume. Increasing the A.F, vol- 
ume increases the "Il" drain of V7 and VS. 

OET 2 
A ¡3Ó C e 
V4 

O+tÉrG 

R4 

t'O-t-MEG,R5 

C4C 

MF 

A.F1 250 
30 MMF 

C5) 

V5 
= C6 

.05- 
MF 

1.MEG. A F 2 
4, 30 t 

I MEG) 
VOL. CONTROL 

^R7 

V6 

III 
16 5V 90V 135V 

/ 

C- 
9V 

Ti twit 

A F3 
OUTPUT 
30 

MEG 
TONE 

CONTROL 

c- 
10 5 V. 

V7 v8 

AF3 
OUTPUT 

30 

v 
'MAG. DYNAMIC 

REPRODUCER 

T2 
Q9Q 

R 9 'I 
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NA-ALO 
ceADi r AR.. 

Here's the Quick and st Way ofBBuilding 
TESTEQUI PAIENT -TEST BENCHES -EXPER/MENTAL LAYOUTS 

Tits new system starts with the New Na-Aid T.abnratory 
Socket. New R.M A. standard numbering marked at all 

I uutart terminals. Ilas contact which stands up under 
all kinds of use nui :dense. New ronsenient tilled unl- 

rsal terminals have .older tabs and 
wide bottom knurled nuts for easily blvd. 
Ing any sire menneel tuns, 411 nuts base 
jack -lops 

wire 
receiving the Alden Expand- 

ing Pressure ('lugs for ronsvn leeitly 
changing n nneutions. Plugs lacy be used 

Hapith largo based tube In sea ket 
ndy for laboratory work, experimental 

bread -board set-ups. etc. No holes to 
bore or special tool, required. .411 holes drilled with hand 
drill. ine ludlug trio -e for terminal connections trine chassis. 

484- I hole Lab. S,aket Lid Price $0.50 485-5 lute Lob. S uket Lest Price .50 
486 - -t hole Lab. S.eket List Price .50 
487 -7 lg. hole Lab. Socket List frier. .50 
487A -7 stn. hole Lab. Socket List Price .50 

Fiore are the Interchangeable Test Points 
used bu the Molded Handles. l'se the 
Side -Pressure Plug Point with greatest 
po.sible vans nlenrc in making socket 

c e o set inns etc. 
Hardened Needle Peint for piercing in- 

sulet,d wires. ram art ing oxidized tern - 
in:ds, ee. ]canny hex. grip and 8 -32 
shank. Silver plated for Perfect contact. 
No. N Point List Price IOe each 

Needle PUSh Poi at for safe test ing, Con- 
tams only when handle is pushed. Pro- 
tects sensitive meters. Has hex grip 
and 8 -:12 shank. Silver plated for lowest 
alit au t resistance, 

No. P Point List prlee 15e each 
Phone Tip Point for any tip jack. Has 

conical taint for easy use. Has hex. head 
and 8 -32 threaded shank to fit all Molded 
Handles. Polished Mettle plated finish. 
No. T Point List Price Se each 

Expanding SideP Point for NaAld Jarka, Lab. 
S,.-ket terminals. stroll socket holes and any c hole. 
Very handy for point -to -point (eating. etc. Sitter Plated 
for perfect .Oman. 
No. S Point List price 10e each 

Double -Circuit Point for use with Na-Aid Series .lack. 
Handy for making current testa with pulmto -mint ana- l2er. Tests loth curtelet and soltage from saner jack. 
Fine for modernising old analyzers and making clramnart 
tesier,. Scher contacts. 
No. D Point List Price 20e each 

""U=; 

P 

MOLDED HANDLES 
Any handle below takes any of above 

5 interchangeable points. Wire solders 
or binds on removable eyelet In molded 
handle. Points screw up against eyelet 
insuring firm contact. 

Two piece Molded Test ('rod Handle. 
hollow top unseresss 

s 
nd holds apan- 

points. Wire lead out of way reduces 
hand capacity In Neon lamp and high 
frequency testa. Also insures protection 
In high voltage testing. t\lne may be 
Nought through lop if desired. Reaming 
handle provides short length test prowl for 
restrlrted spares. Mugged moldings with 
high finish give demo hull appearance of 
highest quality. 8 -32 thread takes any 

s 

n. above potnta 
No. 110 -Two l'Ivice \folded Test Prod 

Handle List 40e each 
Slolded Test Panel Handle. Dandy 

for i dot- lu-polnt testing 
a 

ne pals. 
Wire brought out through side hole. 
Threaded top takes test prod handle and 

ha. t contact jacks for tapping off connections wirk 
Pressure plug points. Bottom takes any style 8 -32 point 
shown Arose. 
No. 111 -Molded 'rest Panel Handle L14 20e each 

Molded small Snag Dandle. Fine for twin to -point 
testing and all compact test equipment. Wire lead 
brought out through lop. Bottom take a -32 threaded shank 
I,ol art. lawn shore. 
No. 112 Molded Small Stare Handle List tae each 

Molded Finger grip Handle. Wine brought out per- 
pendicular In plug. For experinlental socket ro 

u 

a dons, 
trtical 

rlbedanel 
mennect 

hunb. et . 

!leeches any 8 -32 point as 
d xainst bare sire. 
N.. 113 -Molded Finger Drip a Handle List 15e each 

MOLDED JACKS 
Attractive Round Slulded (lead 

Jack for Na-AId Expanding l'res- 
e Plug. R re equis tint I¡' hole 

fur mounting. Has self -centering 
in-tdated shank for use In metal as 
well a 

, 
regular navels from 1/32" 

up. Supplied with insulated 
washer, snider tab and hex. nut. 
also ten as.rne,l printed and black 

1,s for Ident lf)Ing jack. 
No 1001 -lyre -sure ('lug Molded 

jack llllarke 
List 15e each complete 

No. 100- JR -Pres suer Plug Molded lark Moll 
List 15e each complete 

_V trae thse Round Molded (lead Tip .lark. Requires only 
hole for mounting in :MY Panel. Insulated rim 

oraters 
jack In all panels up to Vs". Supplied with nut 

01111 in.ul:.ued washer, also blank marking tabs for identi- 
fying jack. 
No. 101-1 -Phone Tilt Molded .lack flllarkI 
No. 101 -JR- ('hone Tip Molded .Lurk 

L 
`(leis 

each complete 

List -15c each complete 
Attractive Round Molded Head Circuit Opoling .lark. 

Requires only ti" hole for mounting In any Panel. 
5101.11 [resolution r ,err: jack hn et:! panels. Very 
handy for point -to -Mint testers enabling both run rent and 
wham: tests to he made with role one jack in each 

RADIO -CRAFT for JUNE, 

circuit. Takes T-pe n point for current and Type S point 
for voltage testa. Jack clay-tilt normally clo -ed. bm opens 
when 11 point Is inserted. Supplied complete with blank 
identification tab.. Insulated washer. .older tab and nut. 
No. 102- 1- Cinvit Opening Molded .lark (Macke 

List 35e each complete 
No. 102.JR- Circuit Opening Molded Jack Iite , 

List 35e each complete 
Attractive Round Molded Ilead Double eiroult .lack. 

Requires only I " hole for uunl ing in any panel. Slolded 
insulation renters 

n 
jack in Metal panels. Uses Na-Aid "h" 

point for connecting together two 1.1111111s. handy for 
speakers. small lamps, voltage supplies. etc., wbererer 
two ei nuits are to be erenneeted. Supplied r ,mplele with 
Ill printed and hlank identification labs, insulated washer, 

rider tab a n d nut. 
No. 103.1- Double Chenit Slulded Jack (Black) 

List 35e each complete 
No. 103.18- Double Circuit Molded lack (Red) 

List -35c each complete 
Ponmeets together two Na -.\ld 

Pressure plugs for extending leads, 
etc. ]lulled insulation cowers en- 
tire length of connector. 
No. 140- Pressure ('hug Tlwu -Con- 

neetor List 15e each 
(',mneets together two standard 

phone -tips for extending leads. etc. 
Entirely insulated with molded / instil at inn. OM= 7 Na 141 -Phone Tip Thro- Cnnnec- 

tor List 30e each 
Pressure plug. muhlple connector for coupling two. three 

or four pressure plugs together Entirely Insulated. Handy 
r... quirk connections or experimental apparatus. 
No. 142 -Pressure Plug Multiple Cunneetor 1.Ist.35e each 

Phone tip multiple connector for n, pl ing two. three or 
phone tipped leads together. All molded Insuat l ion. 

t'eftel for quirk set -ups. 
Na 143 -Phone Tip Multiple Connector... . List 45c euh 

New Self Mooting Socket gives menu - 
factured precision appearance to any set. 
This socket screws in place with 4 turn 
in a I -1 /I6" hole. Threads engage two 
projections In hole easily made with 
prick punch. Easy to assemble. No 
ecrews. nuts, That s. springs. clamps or 

other material necessary. lbw long ...litre paths for 
low losses and high insulation. New R.SLA. standard 
numbering system on all sockets above and below panel. 
Neat filament prong locator with color dot. Tube number 
ring on top of socket. 
Na. 404--4 hole Self Mount Socket List IOC 
No. 405-5 hole Self Mount Sockel List IOe 
No. 406 -d hole Self Nouns Socket List toe 
No. 40M -7 hole Self Mount Socket List IOe /. Here Is the nlderless 
I C -1, connector terminalwhieh 

fastens seeurrly to the 
end of a wire be simply pinching It with pair of pliers. 
It lakes the Na -Aid Expending Pressure Plugs for making 
up handy experimental set -up leads of any length. 
No. 131- S,dderless .lack connector. ...List Price 2 for Se 

This Is the snideness expanding pressure plug terminal 
which fastens to lead wires by simply pinching with 
pliers. Allows 111515 

test and 
to be made up quickly 

for all kinds of test and experimental work. 
No. 130- SOlderlesa Plug Connector -List Price 2 for 5e 

Screw Clamp 
prminaal Pressure Plug 

Connector. 
Stills 
terminal changing to solder tab 
connector. Ifai binding screw for 

rely attaching to any flat term- 
inal sea that pressure -plug termin- 
ated leads may be conveniently at- 
tached aü bout soldering. 
No. 170 Flat Terminal Connector 

List 15e each 
Phone Tip Adapter. Adapter to 

change Ewan-Ion pressure ('log 
.Tack end norises 

terminal to plane -tip terminal. 
pressure plug. other ens funning 

phone -t terminal. 
No. 17I- Pressure -Plug to Phone -Tip Adapter. List le ea. Spade Terminal Connector. Slips onto Alden Pressure ('lug bnuh,:d 4nmghlg to spade terminal. Fit. 8 -32 

s s and taller so that pressure plugs may be easily Itached to binding posts, ele. 
No. 172 Spade Terminal Cumneinr List Ise each lack -Top Binding Post. handy for Making up lest 
panels. Wire may he soldered to Ing or hound under head. Knurled nut has wide bottom for easily binding wire and i." ..h,. the Alden l'resrte ('lug in jack-top. 
No. 180- Jack -Top Binding Post List 2 for Se 

Insulated Tube Cap Leads. Neat molded 
insulated runs nor all mdse r ns. Ils. 
nruly developed contact ,lip giving per- 
fect r m union without sticking. Twelve - 
inch lead supplied ready ,nnerted. Wire 

w in -ined for 
o 

r proteotnn against shock. 
No. 91.1 -For all rewiring tube raps 

LI -t 20e 
No 92 -L -Tor 86n, 872, etc. lg. tulle cal,.... List 35e 

u 

DeLuxe Dial- Here I. the 
One.t looking dial. Fine for 
general aurno., work. lias 

Inshaft 
hole and available 

3" or 4" diameter. 0 -100 
deg.e,. graduations. 

Model shown suPplied 
with sernler plate for pearl ion 
recording to Ilse hundredths 
of 

nc 
r e per rent of a turn. 

Fine for raMndty bridgea, 
fn,luenuy teeters. et,. 
No. 3034 -3" dial r." shaft 

hole. Li-t 50e 
No. 3044 -4" dial '4 shall 

hole. List 50e 
No. 3054 -5" dial with 

vernier plate list SLOG 

ALDEN MANUFACTURING CO. .<.. 

CANDELABRA 
SERIES 

AND 
STRAIGHT 

PLUGS 
Cnt ¡HUM 'rester 
plugs In any out- 
let A.C. or H.C. 
Takes candelabra 
based Neon or 
filament lamp for 
high or low re- 
sistance series 
testing. Special 
protect ire resistor 
permits use of 
low - priced New 
lamps without re- 
sistor as well as 
others with re- 
sistors. Also 
limits current so 
that either test 

lead may be safely touched to ground. even tontinuously. 
Shorts or leakages up to 1,000.000 ohms may be detected 
with the use of 0 Neon lamp. Fine for condensers. chokes. 
resistors. etc. Also, handy for occasional household and industrial tests on appliances. cords, etc. 
Na -Aid Na 160 -Candelabra Series l'lug without leads. 

List 35e sub 
Na -AId Ne. 161 -With Na-Atd Deluxe Test Prods. 

List $1.50 each 
Na -Aid No. 162 consists of No. 161 complete with 

neon lamp In illustrated box with extra points. el, 
List $2.00 sub 

Candelabra Rase Plug takes ulelabra 
based Neon or filament lamps. With Neon 
lump tests »legit of outlet. Also use- 
ful 

s 

a handy outlet light. night lamp, 
pilot light. location marker, current Indi- 
cator, decorative lamp, etc. 
Na -AId No. 163 -Candelabra blue Plug. 

List 25e awls 

SPEAKER -PHONES SWITCHING 
For use with any Pentode output tuba Permits Independent use of speaker or 

phones by flipping toggle switch, phones and adapter remaining connected. No wiring necessary. No. 955 -PSC, For single 
5 -prong PENTODES euch 
as 6A4, 33. 47, 257, HR-S, 
LA, P -5 or PZ- 

List Price 2.50 
No. 955PSW For pushpull 
5 prong PENTODES such 
as bore... List ('rire $3.00 
No. 966 -PSC For single d- 
iming PENTODES 

s 
uch ae 

2A5, 18, 41, 42, 43, 4S, 93. 
Al';. Kit -25 or PA- 

List Price $2.50 
No. 966 -PSW For push -poll 
6 -prong PENTODES such 
as aim/se-List Price $3.00 

Why be handicapped with an ancient analyzer when In 
two hours you can easily modernize with one of these kits 
and a pair of composite sockets? Directions and diagrams 
included with ail outfits. 

NA-ALD 
907 

wLCAP- 
5 FEET 8 Vs IRE CABLE 

TWIN 
C0 

STUDS 

THUMB 
RELEASE 
LATCH 
LOCK %r 

LOCKING 
STUD --a 

I %ii DIM 
FITS ALL 
SOCKETS 

SMALL 
SEVEN 

SI -COLOR RING 
/INSTANTLY LOCATES 
LARGE PRONGS 

974DSA 97S DM 976DSA 977D5A 

907WLCAP -Small 7 prong I.ateh Lock Analyzer 
('lug, 8 -wire (able, Plug and Socket as shown 
above 

974- DSA -Latch 7 to 4 prong Adapter 
975 -DSA -latch 7 to .es prong .Adapter 
976. BSA --Latch 7 to ti prong Aranter 
977 DSA -Latch 7 to 7 prong large Adapter 

List 
$6.00 

1.25 
1.25 
1.25 
1.25 

FREE -Send for catalog and give the name and address of 
your dealer or jobber. You will be mailed without cost a 
sample laboratory socket and pressure clips if you mail 
your letter on or before June 15th. 

NA -ALD items are widely staked -try your regular 
supplier -if he hasn't them and doesn't care to get genu- 
ine NaAld Products, order direct from us. 

Discount 35 -40" if e. der totals SI0.00 list price. 

CA-ALO 

1934 

ALDEN PRODUCTS CO. 
Dept- R -6. 7I5 Cents St. 

BIROCKTON. MASS. 

NA 4LD 

739 
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CLARION 5 TUBE MODEL 423; 6 TUBE 470, 471 and 472; AND IO TUBE 480 

(Model 422 A.C.-D.C. superhet. -126 channels; built -In antenna. Model 470 superhet. -246 channels; built -in antenna; tone control; A.V.C. Model 

480 -296 channels; neon tuning indicator & noise suppressor; A.V.C.; tone control; A.F. compensation; noise control; class 8 A.F. 

Socket analysis readings are read with 
volume control full on; line voltages: 422, 
10 1-.: 470, 109 V.; 480, 110 V. For 422 
chassis. () under V1. refers to the detector 
section: () the oscillator. 

Clarion 423 (422 chassis) 
A 5 tube A.C.-D.C. superhet., with built - 

in antenna. 
Tube Fil. PI. C.( Cath. S.-G. Pl. 
Type V. V. V. \'. V. Ma. 
VI 48 SO 2.5 15 35 11.0 

**VI 
V.. 7 72 2.3 13 75 .. 
VS 6 28 0.9 13 0.3 
V4 24 78 0.; 13 82 .. 
VS 24 90 . 91) .. 
The sop. -1:. colla_' of \-2 is 0: V3, 0.8V. 

Clarion 470, 471 and 472 
A 6 tube superhet. lias .1.V.('., tone 

control, and self -contained antenna. 
Tube Fil. 
Typ,. V. 

VI 2.1 
V2 2.1 
V3 2.1 
V4 2.1 
V5 2.1 
V6 4.7 

l'I. C.G. Cath. S.-(;, l'l. 
V. V. V, V. 111a. 

235 0.4 7 80 2.7 
95 O.0 0 5 

243 0.3 2.2 85 1; 

140 4 1.1 0.1 0.2 
^35 0.5 240 .. 24 
328 .. .. .. 24 

Clarion 480 

A 10 tube superh.t. I1as A.V.C., tone 
control. neon tuning with inter -station noise 
suppression, nuls' -level control, base -note 
compensation, and push -push class It output. 
Tube Fil. Pl, (',(;, Cath. 5.-(1. Pl. 

V. V. C. V. V. Ma. 
VI 1.9 150 0.2 2 72 3.7 
V2 1.0 230 1.2 0.5 100 2,1 
V3 1.9 115 0.1 0 5.5 
V4 1.9 150 0.2 2 72 
V5 1.9 O 0.3 0 .. C) 

V,ì 1.!) 10:: 0.1 4.2 1.3 
VI 2.1 191) 3.5 19 1!111 l l ;. 
VS 2.1 350 0 105 350 
V9 2.1 350 0 103 850 

VII) 3.5 390 .. .. .. 43 

OET l 
68 

(9) (52) 

ié OCT 2 
77 

.02-MF 

I A.F 
43 

.MF 

.0 
MF 

J 110V,A.C.OR 

I20.000 
D C. 

OHM VOLUME EXTERNAL 
CONTROL GROUND ------ CONNECTION) 

.05í5E 

250 
OHMS 

MtG 

I F 465 KC. 

DETI 
58 

RECT / 2525 

5- 
`SW MF 

nT 
F 

FIELD 
COIL 

Clarion model 422 chassis; frequency range, 540 to 1,800 kc. 

DET2yA 1 .UC Ai2 
I 246 L41 

(97) n) 

.02' 

II) 

.02 

.0 

ie) r18°0OS 1` T 2.0000,.M5 T 

Above, Clarion model 470 chassis; frequency range, 540 to 3,000 kc. used in models 470, 471 
and 472 sets. Below, Clarion model 480 chassis; frequency range, 540 to 3,500 ko. 

.75MEG 
MANUAL 
VOLUME 
CONTROL 

I.F.=485 K. C. 

2[ 

Ì` OMM 
( 0 cóo 7 
OSLO 

i% 
5w 

nOV. 
AC 

0100E a ORT 2 
56 

AFl 01-MF 0.25 A 

156 I LIEG j 59. i TI 

CASSB 
ç 59s 

(5) 

5 

V 

PT 

logisagiammi r 

sooLMF/ 

`ES-MF Z'5'MF Owl ")j 
(.7) a.1s CONTIIDL 

2000ONMS I 10.000 OHMS 

)( 56 
11007:(1: l 

OCK 

T400\ 
0500), 
iC-IOaLLD 

MEG 

T 2MF 
8 MF 

0.15 -MFG 

(0.1-MA 

IMEG. 

1220 
ONM5 

ONAIS 

1500+ 
ONUS 

X K /. 
50,000 coma 

5000 
OHMS 

200.10u0Á5 

.M5- 

/ ` 

P 
1000 
ONM5 

.05- 
MF ti 

MEG 
TONE 
CONTROL 

Y 

9 

010000+5 
SENSITIVITY CONTROL 

,5 KC 

SW t, 2 AND 3 
ARE GANGED 
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AMPLIFIED CHIMES 
u con tin,trd Tres, pope 719) 

p'siug anothe, button. Mill another cum - 
hivat ¡on of nett, ran hr obtained. ity sub- 
stituting an accurate clock with switch con- 
verts that are operated quarterly, half -hourly. 
or hourly, these chime combinations may be 
made to occur ar respective intervals to an- 
nounce time dilTcren,es. 

The sole uoid plungers are padded with 
leathr so as to avoid obtaining sharp, ring- 
ing. metallic nut, S. The chieus are suspended 
by strings or heavy cords from supports above 
cavil solenoid hntger opening. these sup- 
ports may be plainly seen in Fig. If. The 
electrical venue.films to and within this ron'iel box" a'h ell, incidentally. is oper- 
ated by nn A.C. step -down transformer. I In 
V. to it; V., are shown in Fig. 1. This in- 
cludes all eecessa ey couurct ¡ells to n twain ;I 
sI rip which in turn is connected to a Z prong 
plug reeeptaele for accommodating odating the key- 
board cable plug: and also. additional single- 
button connections for either single chime 
trues or rrnlhb:n lions of tones and notes, the 
latter being unlit Ord by that button to which 
Nos. ai and n mires connert. it is nisn pos- 
sible to work out various other chime com- 
' Anat ions which may he obtained by pressing 
a single Luton. It is not necessary to keep 
a button depressed until the series of notes 
are obtained- sine,. a relay which caul Ile Sere 
in Figs. 1 and F operates In conjunct Ion with 
the commutator and automatically starts and 
stops the motor. 

The experimental and test chime outfit 
which we built is shown in Fig- A. A "grand- 
father clock" type radio cabinet was em- 
ployed for hu u:lug nil of the necessary me- 
chanisms. Only 4 chimes were used in this 
particular model in connection with a 4 note 
hevho:td, and it will be found that n con- 
siderable number of melodies are possible 
with this number of notes. However. where 
desired. it is entirely possible to secure any 
number of chimes. so that elaborate sheer 
ems ¡c can Ill, played. All ¡ibis natiue of Ill 
standard types of chime assemblies which are 
no W commercially available are shown in 
Fig. It; a rear view of the 4 note mechanism 
is Fig. C. 

Amplifier Output 

Where considerable volume is desired, tim 
sire or paver output Of the amplifier roust be 
of n high order. It is recommended that 
where it power output to excess of '1:, W. is 
to lie employed, the amplifier be built Into two 
separate units: one. the voltage amplifier 
which should be placed as close to microphone 
nett chime arrangement as is passible; second. 
I Ile power nmplitier which, for best results 
and 111151 main efficiency. mast be placed as 
chose to the loudspeakers as possible. Wm. 
rides and theory concerning P.A. installation 
Installation and Service,' by the author.) The 
sequence and eonnnect ions for this set -up are 
shown in Pigs. C, D, 1: and F. 

Concerning the number of horns that 
should be used; this is dependent upon the 
distribution of sound that is desired or which 
may be necessary. Where belfry installations 
are to be made, 4 large trumpet horns will 
be found most practical. 

Conclusion 

Essentially, the point to be emphasized is 
that the use of chimes ian be employed either 
for "dressing-up" a P.A. instil lia ton. M. as 
an efficient substitute for more expensive and 
elaborate musical instruments. In addition 
tu the suggested npplicti tiens in this :ut irle. 
the installation engineer may, by his ingenu- 
ity. lind other uses, such as in homes (in 
conjunction with the audio amplifier section 
of a radio set, if considerable volume is dr- 
siredI where the amplified chimes may be 
act utued by door bells, electric clocks, servant 
calling systems, cte- 

In very large installations, where tete chine 
requirements are non -standard and require 
more notes than are shown in Fig. I:, speci- 
fications should first be submitted to the 
manufacturer. For other data, concerning 
the amplifying equipment, till reader is re- 
ferred to the book, "P.A. Installation and 
Service" which should help to overcome prob- 
lems that are encountered In this respect. 
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1 AT REHEARSAL 

2 

GEORGE 
URNS 

and 
GRACIE I 

ALLEN 

new listener \ 

-and get a ti!" o1l 

real radio eujó nient 

OF COURSE NOT, 

SILLY. HE SAID 

HE COULDN'T 

HEAR ME ON THE 

RADIO, BECAUSE 

L I WILTED SO. 

YOU WILTED? 

NOW GRACIE, DON'T 
TELL ME HE THINKS 

YOU'RE A LITTLE 

VIOLET. YOU FADED, 

YOU MEAN. 

/ OH GEORGE- 
GEORGE. THE 

STRANGEST THING 

HAPPENED TO ME 

JUST NOW.J 

SOMEBODY TOLD 

YOU HE ADMIRED 

YOUR BRAINS, 

I SUPPOSE. 

FADED-WILTED.. 
WILTED -FADED ... 

WHAT'S THE DIF- 

FERENCE? I THINK 

THE MAN'S JUST 

CRAZY, ANYWAY. 

FOR ONCE, GRACIE. 

YOU'RE RIGHT. HE'S 

CRAZY TO SAY THAT 

YOUR VOICE FADES. 

I'LL BET ITS HIS 

RADIO TUBES. 

OH GEORGE, I'M SO NER. 

VOUS. I MAY WILT -FADE, 
I MEAN -THE WAY THE 

MAN SAID. 000H, 
LOOK ... HERE HE IS NOW 

PARDON ME, IS THIS THE BURNS AND 
ALLEN REHEARSAL? I WANT TO 

APOLOGIZE TO GRACIE FOR SAYING 
HER VOICE FADED. 

IT WASN'T YOUR VOICE - 
IT WAS MY OLD TUBES. 

I JUST GOT A WHOLE 

NEW SET OF RCA 

rs,MICRO-SENSITIVE 

RADIO TUBES. 

NOW I HEAR 
41 EVERYTHING. 

iV 

r 
OOH, GOODY - 
NOW IT WON'T 
SOUND AS IF I 

FILT -WADE, 
I MEAN. 

FOR BETTER RADIO TONE 
-NEW TUBES BY RCA 
Now you can get more real 

pleasure out of radio! These 
new Micro- Sensitive RCA Radio 
Tubes bring 5 great improvements 
to your set. Replace worn tubes 
with these amazing new ones - 
only tubes guaranteed by RCA 
Radiotron Co., Inc. Bave your 
dealer test your 
tubes today. 

MICRO -SENSITIVE RADIO TUBES GIVE 
YOU 5 IMPROVEMENTS 

I Quicker Start 2 Quieter Operation 
:1 Uniform Volume I Uniform Performance 

5 Every Tube is Matched 
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;AMERICA TURNS TO MIDWEST! 

AMAZING NEW 
uper e axe 

ALLWAVE 
RADIO 

9 TO 
2,000 

METERS 

13ME000YCLES 
TO ISO KC 

WORLDWIDE 
RECEPTION 

B 
EFORE you buy any 
radio. write for big new 
FREE \Ildtve,t catalog 

. printed in tour colors. It 
has helped Ilmu.wul: of satis- 
fied customer sate hum 1/3 
to 59 on their radios . by 
buying direct from the Midwest 
Laboratories. You, too, can 
make a positive sating of from 
30% to 501. by buying a Mid- 
west 10 -Tube Super Del.ure 
ALL -[CAVE radio at sensa- 
tionally low direct -f 
',oratory mires. prires. They bring in less broadcasts front stations 10,000 < tubes) 
miles and more away ... and gire com- 
plete ante length coverage of 9 to 2,000 
meter. (33 um'gomeles to 150 RC). 
Thee bigger. better, more powerful, 
clearer toned. super -..elect lac radios 
have FIVE distinct wave bands: Ultra - 
short, short medium. broadcast and 

long . . . putting the whole world of 
radio a your finger tips. Now, listen 
in MI all C. N. program:. . Canadian, pollee, ama- 
teur, euuunercial, airplane, and ship broadcasts. 
Try this Midwest radio for 30 days before you decide. 
New fourrulnr catalog pictures a complete lin. of 
beautiful. artistic consoles and cha -si.. Ste for your- 
self the 40 new 19:1 features that insure amazing per- 
formance. These features include Àwnmatie Se teem -O- 
Itand, amplified Automatic Volume Control, le New 
Type Tubes, (Balanced )'nit Superheterodyne Circuit. 
Automat ie Time Compensation, 29 Tuned Circuits, 7 
BC $electlrity, ear. Thee and many additional fea- 
tures are usually found only in sets selling Iron $100 
to $1501 Write for FREE catalog. 

DEAL DIRECT WITH LABORATORIES 
TERNS- 
AS tow as ire 

yew. 

NEW 
LOW 

WITH NSW DELUXE 
AUDITORIUM TYPE 

S PEAKE R 

Increasing costa are sure 
SAVE TO result In higher radio pet s 

Rus hence g SO advance -NOw7 -while ou 
can take mbantage of klld- 

Ìnut'. 
amazingly 

prices.ta No middlemen's profits 
to pay. You save from 30% to 50% 
when you buy direct fotu Midwest 

Laboratories -you get 30 days FREE trial --as little as $ í down puer 
a Midwest radio In your homo. 
Sat ',faction guaranteed or your acs b:u k. 
midweat Radio Cerp.F.st.1920 
Drot. 517. Cincinnati. O.. U.S.A. 

.tul, Adda. -: )tiro .t11 
5th Edition 

FREE 
4 -COLOR 

C L.TA LOC 

1 RUSNI TMIS C FOR. 
AMAZING 30 -043 FREE TRIAL 
OFFER AND 11W 1934 CATALOG 

MIDWEST RADIO CORP.. 
Dept. 517 
Cincinnati. Ohio, 
Without obligation on lay part send 
ow your new FREE 1931 catalog, and 
complete details of your liberal 30- 
lay FREE trial offer. This is NOT 

order. 

AGENTS 
Make Easy 

Extra Manly 
Check lire 
Malls 

N.cf+ 

Addre.s 

coq state-- .__ - - 
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INTERNATIONAL 
RADIO REVIEW 
(Co 1. /tea from 

NINE PIN TUBE SOCKET 
Dl'ItIN(, the past year, over since tube 

manufacturers started their rampage of 
mew- tube [leva in pmen t s. radio Service Men, 
dealers and experimenters have been expect- 
ing and in some rases dreading the Inevitable 
s and t) prong tubes (the dread being caused, 
of course, by the contemplated changes neres- 
sni'v In testing equipment to accommodate 
t hose tubes). 

It appears now that English radin manu- 
facturers have beat us to it, as It recent issue 
If R'I RF.LENN \VOti t.D [contained the photo 

shown in l'ig. I':, of a new socket, just placed 
on the market to accommodate 9 pl'oug tubes. 

BIFOCAL TUNING 
IN lu -;CENT issues of English magazines, pnr- 

ticnlarly I'ort't..1R WIRELESS, a system of 
nming, known -as Bifocal Tuning, has been 
given unusual display. 

The system Is an outcome of the Lucerne 
Wavelength Conference at which prneticnlls' 
all broadcast stations were given new wave- 
length assignments. The result has been 
anther disappointing to many listeners ac- 
cording to reports in European magazines, 
anti as an answer to the chaos of interfering 
stations heard in sets not having the required 
degree of selectivity -this new tuning scheme 
was devised. 

It depends mainly on a newly developed 
coil, shown in Fig, N, which consists of two 
inductances with a small moving high -fre- 
quency iron core. The tore metal is probably 
moue of the tnetrt l -dust types that we have 
mentioned previously in these columns. 

The placement of the rolls with respect to 
the coils anti the size of the cote has been 
worked out so that changes in the position of 
the core pyres floes nut have any effect On 
the self -inductance of the two coils. But 
when the core is withdrawn ft'tnn the coils, 
by pushing the knob in, the mutual induction 
between the coils is reduced. 

This variation permits the operator to ad- 
just the apparent seleetit'ity of the set at will 
and without the necessity for realigning the 
tuned circuits every time the core is touched. 

It the relation between self- inductance of 
the coils anti mutual in tint t ion between them 
has been worked out as perfectly as the de- 
scriptions would have one believe. this new 
system should produce very flexible control 
for a set (to suit local conditions). 

NEW LUCERNE COILS 

THE 
recent changes in assigned frequencies 

for broadcast stations in Europe have ne- 
cessitated Runny listeners to either buy new 
receivers or change their present sets, in 
order to hear stations over the entire broad- 
east bands. The band corresponding to our 
broadcast hand now rovers fl'onl 150 to 550 
meters and the additional Ifntg -wit ve band 
used in Europe for broadcasting now covers 
880 to 1.950 meters. 

To coyer the extended "medium' wave 
band necessitates coils of high quality with 
extremely low inter -turn tmpnti t y, 1111(1 con- 
densers with unusually low minimum capacity 
values. 

To satisfy the needs of listeners, coil manu- 
facturers in England have brought out new 
coils especially designed to cover the above 
wavelengths, for replmrenuut i11 existing sets 
and for use in newly constructed receivers. 
One of these coils is pictured in b'ig, G. 

LATEST IN RADIO 
(Continued from puyc 717 ) 

The center -tap resistor shown at It measures 
only 1!z x 1- x % -in, in width. These re- 
sistors are color -coded for values between 
10 ohms and 200 ohms: the t'enter -tap is ac- 
curate to plus or minus 1 %, 

'rhese precision type resistors should find 
many uses in the construction of units re- 
quiring accuracy. such as testing instruments, 
bridge circuits and resistance banks. 

A TUBE PULLER (No. 461) 

A ::0 IN, length of dial cable loops around 
the tube to be pulled out of Ito Socket, 

and is doubled hack through an 8 in. length 
of Bakelite tubing, 

A DRY -DISC DETECTOR (No. 462) 
AN AMERICAN design of dry -disc detector. 

wheatstone- bridge connected. This type 
of fixed detector is especially suited to use as 
the second -detector in superhlerodyne recely. 
ers, since it is not "sensitive," but requires a 
high Input power level. 

The use of dry -disc rectifiers is Illustrated 
in Fig. 6, in the International Radio Review 
department of the March, 1934, issue of 
Itaulo -Crtarr ; also, In Fig. :1, in the same 
department of the October, 1933, issue; bridge 
connections are shown on pg. :fi), ln the In- 
formation Bureau of the July, 1933, issue. 

BATTERY -TYPE BALLAST (No. 463) 
ABALLAST resistor has been des eloped 

for use in place of fixed or variable re- 
sistors, for regulating the voltage applied te 
2 V. tubes; as the supply voltage (from dry 
cells or a storage battery) gradually drops, 
the ballast resistor by automatically changing 
in value tends to maintain a filament terminal 
pctenllll of 2 V. 

Ballast resistors of various values are 
available to meet individual current drain re- 
quirements. 

WATERPROOF CEMENT (No. 464) 
.\ handy cement which finds ninny uses In 

radio repair work is shown below. It is 
waterproof, strong and best of all it has high 
Insulating qualities. A few of the p'issibb 
uses are -for repairing the flange of dyunmb- 
speaker colles, re- centering voice coils, making 
Ii. F. coils self supporting, impregnating coil-- 
and condenser's, Insulating wires, repairing 
cabinets, etc. 

The cement is supplied in small cans with 
a brush, and similar cans of thinner for the 
cement are available. 

SHORT -WAVE COILS (No. 465) 
('Oils fur shunt -ware irrepti011 are at ail 

able from one manufacturer in three different 
styles as illustrated below. The left coil Is 
wound on it ribbed Bakelite form; the center 
one On it small cylindrical bakelite form : and 
the right one on ribbed "Insulex" (a particu- 
larly effltlirient insulator for short -wave use.. 
Coil( kits are available from this source for 
practically every circuit published. 

Handy repair cement and thinner. (No. 464) 

h0o 

Three types of S.W. coils. (No. 465) 
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ALL -WAVE PORTABLE 
(C'ont¡Uucd from pupe 734) 

tion's carrier suave thus more readily Wend- 
tied. 

By referring to the circuit diagram, shown 
In Fig. 1, it can be seen that the plug-in coil 
consists of two windings, LI and L2. Con- 
denser Cl is connected in series with the 
antenna so that nu aerial that was normally 
erected for broadcast reception may be 
adapted to short -wave reception. It is im- 
perative that this tuning unit be given sert- 
tus consideration when tuning on the lower 
wavelengths, if proper resalas are desired. 
Regeneration is controlled by condenser C3. 

Three tubes are all this set uses, n 77, 43 
Uaudio stage., and a 25%3 as a half -wove 
rectifier. The output terminals may be con- 

- sleeted to either a magnetic type loudspeaker 
or headphones, the latter being preferable 
where short-wave reception Is concerned. The 
filaments or heaters of these tubes are wired 
fu series, so if ut any time the tubes do not 

s+ light the trouble might be just ln one de- 
fective (open filament) tube. 'l'he audio stage 
Is of the resistance coupled type, thus pro- 
viding good quality output at low cost. 

The receiver will operate on either A.C. 
luny number of cycles) or D.C. Ou the lut- 
ter. precautions should he taken that the 
plug Is inserted in the light socket properly, 
since the set will operate with the plug in 
Duly une way. 

Constructional Details 
la assembling the various material il must 

be remembered that due to the small dimen- 
sions of the carrying case not all of the parts 
can be mounted on the panel. The depth of 
the case is approximately only four inches, 
which means that the material must be so ar- 
ranged that those on the panel and on the In- 
side bottom of the case do not conflict. If 
these precautions are not taken it will be 
found that the panel will not go into the 
grooves that are provided for it on the case. 
The particular model shown In Fig. A has 
the three chokes and an electrolytic block 
mounted on the bottom of the case, arranged 
in one corner so that they do not Interfere 
with any of the parts on the panel. All of 
the remaining items can be easily mounted 
on the inside face of the panel. A few holes 
of approximately one -half inch in diameter 
should be drilled in the bottom of the case 
to permit dissipation of beat that is gener- 
ated by the chokes and resistor which is in- 
cluded for obtaining the necessary voltage 
drop from 110 volts to the voltage required 
for heating the tubes. 

Lue to the depth of the cover it is pos- 
sible to arrange the four or five coils and 
three tubes so that they are contained within 
the case when the set is being carried around. 
The entire weight of this receiver, with coils 
and tubes, ducs not exceed 20 pounds. 

List of Parts 
Une portable carrying case; 
one drilled panel; 
Two variable condensers, 140 mna ., e'7 und 

C3; 
one variable condenser, 100 mud., C1 ; 

Two vernier type dials; 
(Inc "on -of" switch; 
one knob; 
Two binding post seta 
Une 4 -prong coil socket for IA and L2; 
Une 78 socket, VI; 
One 43 socket, V2; 
nue 5%5 socket, C3; 
One tube shield for V1; 
one screen -grid clip; 
Three l'owertest filter chokes. 
Une l'uwertest electrolytic condenser block; 
tue 100 mmf, fixed condenser; 
One .01 -mf. fixed condenser; 
Three .1 -mf, fixed condensers; 
tue 83 mis. IL.F, choke; 
One 3 meg. resistor; 
One .23-meg. resistor; 
One .5 -meg. resistor; 
Cite 1 meg. resistor ; 

One 750 ohm resistor; 
One 200 ohm resistor, 20 watts; 
One set of 4 plug -in roils (13 -200 meters, 

broadcast coil extra) ; 

Miscellaneous items, such as hardware, hook- 
up wire, etc. 
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5,000 REASONS WHY 
The 5,000 of the world's best radio technicians who have discarded their old time testers 
for the No. 333 Analyzer can't be wrong! What better guarantee of satisfaction can you 
have than the endorsement of 5,000 skilled users in your own profession -5,000 men who 
know from experience that there isn't an instrument, even at 50% or 60% higher cost that 
can do what the No. 333 will do -that gives the range, speed, flexibility, and exclusive 
advantages of the "Free Reference Point System of Analysis."* 

Check the Model No. 85 -find any tube tester that will tell you as much -that will give an 
individual leakage test between each and every element of every tube, instantly disclosing 
the faults of troublesome tubes that test "Good" on ordinary festers. As many tubes re- 
quire replacement because of noisy operation resulting from internal leakages as for any 
other reason. These tubes will not generally perform satisfactorily in a radio, but will test 
"Good" on ordinary testers. They tan be detected only by the leakage test of the Model 
85. This instrument will positively amaze you. 

The Model No. 35 in its price class is equally sensational in what it gives for the money in 
simplicity of operation and completeness. Directly indicates good and bad tubes, based on 

accurate calibration. Developed under the guid- 
ance of the leading tube engineers and proven 
under actual daily service conditions. Prominent 

English reading scale directly indicating the 
true quality of all tubes. 

The radio serviceman is at the mercy of his 

fools, which are his testing instruments. He 
can't let instruments that haven't kept 
pace with radio progress slow him up. 
He can't afford not to know about new 
developments that reduce his labor, in- 

crease his efficiency, and make every 
day a bigger dollar producer. 

That's why every radio serviceman 
needs to know about the 3 new 

Supreme Instruments pictured 
on this page. No matter when 

you plan to buy, you must be 
informed of the new engi- 
neering standards estab- 

lished by Supreme engi- 
neers who have constant- 

ly made good with the 
popular tribute, "Su- 

preme by Compari- 
son." These instru- 

ments are offered 
you in the confi- 
dence that they 

are the 3 best 
engineered in- 
struments 
brought to 

1 Delers \ the radio 
Net Cash \ service 
Wholesale `\ w o r l d Price $39.95 to date. 

Dealen Net Cash 
Wholesale Price 

$39.50 

See these 
sensational 
instruments 
at your job- 
bers. Be sure 
also and send 
for the complete 
descriptive mate- 
rial which the ac- 
companying coupon 
will bring you without 
cost or obligation. 

*Write us for a magazine 
reprint (with diagrams) 
giving a technical discus- 
sion and complete explana- 
tion of "Free Reference Point 
System of Analysis ", and 
"Technical Data on Model 95 
Tube Tester. 

SEE YOUR JOBBER 

Dealers Net Cash 

Wholesale Price 
$29.95 

SUPREME INSTRUMENTS CORP., 
495 Supreme Bldg., 
Greenwood, Miss. 

Please send me full particulars on 

(Here indicate instrument or instru- \ 
ments interested in) s 

Name \ 

Address 

City 

Jobber Preference 

State \ 

1934 743 



PUBLIC 
ADDRESS. 

From the Microphone 
to the Horn 

TYPE "BF" 

MICROPHONE 

2 - button, 
heavy duty, 
chromium 
plated, size: 
3 14" x 21/4. 
Freq. Resp. 
50 to 4.000 cy- 
cles. 

(One of five available type Net Price 
microphones which includes S 

the velocity type. 4e 95 

SHORT WIDE ANGLE No. 

Constructed o t 
non - resonant 
material braced 
with steel. Com- 
pletely Water- 
proof. Overall 
length 22 ", bell 
22" x 23 ". 

Nef 
Price $5.40 

710 HORN 

(This is one of 
eight available 
types of bnnls). 

WE ALSO MANUFACTURE: 

9 Models of Microphone Stands. 
24 Models of Permanent Power Am- 

plifiers. 
23 Models of Portable Power Ampli- 

fiers. 
6 Models of Dynamic Field Exciters 

AND ALL SPECIAL EQUIPMENT 
FOR THE PUBLIC ADDRESS 
FIELD. 

Microphones and AU P.A. 
Apparatus Repaired. 

Send 3c Stamp for Catalogue 

RADIO AND AMPLIFIER 
LABORATORIES 

291 East 137th St., New York City 

ACTUAL TROUBLES 
IN COMMERCIAL 
RADIO RECEIVERS 

By Bertram M. Freed 

if you are a serviceman 
this Wok ran he as valu- 
able So .run as your set an- 
alvrer. It points out 
those faults that the an- 

alyzer cannot detect. 
over 500 model sets 
treated. .\ remelt, 
tion from thousands 
of actual records on 
which t II e author. sill tile co-operation 
of sec::d sea ice or- 
natlizat loos flirt nloll- 
¿11t the ruunl ry, ;rent 
mum' 511011111- at loll h. 

FREE TRIAL 
SEND NO VCIN I: V' 

ACTUAL MMES 

COMMlICIRI (4010 
RECEIVERS 

i°Öáö 

l 

Examine this honk for ten (Lys! if you deride to 
keep It, send u+ et If nil please return. 

Servicemen's Pub. C.. 136 -ER Liberty St.. N.Y. C. 
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AN AUTOMATIC 
PROGRAM CENSOR 

(Conttinucd hoot pape 7291 

talk. and nothing is beard until the music 
Is again begun. Ity operating another swl trh, 
the device :automatically works so that it 
simply changes over to another station when 
tousle is discnntlimed ou 111111. filerPhy ob- 
laining a constant uutsieal program. Or 
again au arrangement may be employed 
whereby the sound -reproducing system is 
switched to an automatic phonograph or 
other form of automatic recording device, 
which will permit the reproduction of a de- 
sired record between the musical brnadeasts. 
As soon as musical or vocal selections are 
again being broadcast the receiver automatic- 
ally responds again to the radio broadcast. if 
it is desired to render the speech -eliminating 
system inoperative, or In other words to have 
the set perform as a normal radio broadcast 
receiver, one simply (loses a designated 
switch. 

The system of this special receiving ar- 
rangement, in detail, is as follows: You may 
note by Fig. 1, that there is a receiving cir- 
cuit connected to an input circuit including 
primary winding 3 of the coupling trans- 
former 4. Secondary winding 5 of coupling 
transformer 4 is tuned by variable condenser 
8. In turn, the tuned circuit connects to 
the input system of an R.F. amplifier includ- 
ing electron tubes 7. 8 and 9. At this point 
the detector tube 10 connects to the output 
circuit of the R.F. amplifier system. The 
tuning elements G, ii, 12 and 13 for the R.I% 
stages and the detector stage of the receiving 
arrangement are at the same time controlled 
as shown through dotted line 14. The Output 
ci unit of the detector tube 10 connects to 
the A.F. amplifier system made up by electron 
tubes 15 and 18 connected in parallel for 
obtaining greater poorer output. The output 
circuit of the .\.1'. amplifier stages 15- Ili 
Petioles transformer 17, the primary of which 
is shown at 18 connected to the output d r- 
cuit of tubes 15 and 16 through the coupling 
condenser 37: :liti the s 

I 

cond:ny !HUM:: of 
Which is indicated at 19 joined to the sound 
reproducer marked at 20. Cull 21 of the 
(feet rn- dynamic speaker system composing the 
loudspeaker 20 is movable and Is connected 
in series with contact __ of a relay at 23. 
The field winding of the reproducer 20 is 
shown at 2i suitably energized from the 
natpul riunit (If the il, Tteeter Inn, Ill as 
shown at .It. This path leads to auxiliary 
control tube 27. :t selective filter coupling 
device provides the input merit of tube 2' 
\ resistor 31 completes the input circuit to 
the auxiliary tube 27. laid 27e, of eoutnnl 
tube 27, is normally biased to a negative 
potential of such value that the tube works 
on or below the lower knee of the char- 
acteristic grid -voltage, plate- current curve. 
Resistor 31 provides this negative potential. 
and is connected to the ground which is main- 
tained at a negative potential in relation to 
cathode 27a through the voltage drop caused 
by a current flow through resistor 48. The 
(Inuit of the latter is completed through 
resistor 50 and conductor : :4 to the power 
supply. l ' ondenser 51 serves as It smoothing 
unit. output of control nnbe 27 bads from 
the anode 27b to the elect ro- nutguet le helix 

S forming part of :t relay. The circuit of 
32 is completed with a resistance 33 which 
goes through at 3i to the power supply cir- 
cuit. The relay controls the armature 
tongue 37 which moves with relation to con- 
tacts 33 and 39. A vacuum tube relay at 
41 has an input circuit passing through the 
conductor at 42, which connects to tongue 
37 of the relay. When Ih armature moves 
against contact 39, increased negative poten- 
tial is placed MI the grid .11e of tube 41. 
This Is caused by a nrgal ive charge which 
collects on the grid condenser indicated at 
47 through resistance 40 and connection to 
ground wittclt is normally kept at negative 
In d cabal with respect to cathode 41a through 
resistance 18. When the negative charges 
are placed on the grid, it results in decreas- 
ing the plate current in the output circuit. 
Tile Latter is completed through resistance 33 
to the path of positive plate potential through 

conductor 34. If the armature tongue 1S7 is 
held contacting Pdl a given period depending 
on the resistance and capacitance and the 
operating constants of the tube used. the 
negative biasing potential increases until the 
plate current is decreased to a low value 
which in turn de- energizes the relay. The 
relay contacts are thus closed, finishing the 
cirouit through the voice -coil 20 of the 
dynamic loo d..pe :i ken. The device is now 
reedy to moire vocal or instrumental music. 
When the armature tongue is contacting, the 
charge will be reduced by leakage through 
resistance 45 until the potential on the grid 
will allow enough curreul to flow in the 
output circuit to energize relay 23 and to 
open the circuit to the voice -(oil of the loud- 
speaker waking it luae-tive. 

Substitute Programs 
When the phonograph is to till in musical 

lapses. a system is used, Fig. 2. that switches 
the .\.F. amplifier portion of the broadcast 
receiver to the control portion of a recorder 
ri nett i t by which recorded programs are re- 
produced elect lieu lly. To do this an auxili- 
ary unit is coupled to the output circuit of 
the R.F. amplifier stage and connected to a 
relay control system. 'Flic latter connects the 
phonograph actuating circuit luto the input 
of the detector tube for using the detector 
tube as part of the A.F. amplifier system. 
This includes the R.F. detector stage which 
Is coupled through a conductor and coupling 
condenser tu the output of the R.F. amplifier. 
The other side of the input circuit to the 
detector stage is finished by the impedance 
circuit to the ground. The output of the 
detector stage is coupled thr h the coupling 
circuit with the input circuit of the A.F. 
corrective tube. A filter circuit Is used be- 
tween the output ci revit of the R.F. detector 
and the input drruit of the subsidiary de- 
tector tube. In other words. filter elements 
at three points are arranged In the circuit 
with the A.F. rectifier tube to differentiate 
the range of voice frequencies and the range 
of musical frequencies to which the detector 
responds. When the relay is energized due 
to lengthy speaking or cessation of music, 
contacts close which in turn cut off the d r- 
cuit to the driving motor and start the 
switch of the automatic phonograph. 

In cases when it is desired only to elim- 
inate extended speech and not to substitute 
any other program, this is accomplished by 
opening the circuit to the loudspeaker. This 
and the other previously mentioned ways in 
which the receiver serves Is done merely by 
opening of the various switches. A multi - 
point switch operated by a single control 
may be used for these various switching 
operations. 

A system for substituting other radio pro- 
grams for those in which undesirable speech 
prudent finites is shown in Fig. 3. 

The speech and music wave -form difference 
upon which all these systems depend for their 
operation is immediately apparent to those 
who ran diagnose the graph shown in Fig. 4. 

B .11`ELALL__._--11440,6a-- 

C 1114410I4010IKI1II'l!i1I111 

D YlldblkkllvltilJ4ilhttl},dtv.41:!'4a-t'll,rMa!!:h 
A- TYPICAL WOVE TRACE OF SPEECH 
El- TYPICAL WAVE TRACE OF SPEECH RECTIFIED 
C- TYPICAL WAVE TRACE OF MUSIC. 
D- TYPICAL WAVE TRACE OF MUSIC RECTIFIED. 
E -AVERAGE EFFECTIVE RECTIFIED SPEECH TRACE 
F- AVERAGE EFFECTIVE RECTIFIED MUSIC TRACE 

Fia. 4 

The differences between speech and music in 
wave form are clearly shown by the curves 
above. It will be noted that there are open 
spots in the speech curves, which permit the 

censor to function. 
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Full -wave tube 
rectifier Multi - 
Tat, "it" Is 
source of oul- 
Sating AC that 
is stepped up to 
high value and 
romerted Into 
DC by efficient 
full -mate tube 
rectifier. Steady 
output - wide 
range of storage 
battery voltage. 

Multi -Tap "B" supplies smooth, quiet, 
constant 'B" power output voltage for 
auto and motor boat radios. Makes them 
permanently modern! Gives ninety V., 
135 V., 180 V.. or 250 V. at various taps 
on connecting block shown in illustration. 

The General full -wave Vibrator has over- 
sized contacts insuring long life. Vibrator 
assembly self contained and housed in low - 
resistance, non -magnetic metal case. No 
liability of mechanical injury or springs 
coming out of adjustment. Inner vibrator 
case floated and completely enclosed by 
sound absorbing sponge rubber container 
within shielding metal case. Free from 
annoying hum and R.F. disturbances. Out- 
put entirely filtered to eliminate interfer- 
ence and feed -back. 

All parts and wiring mounted securely 
direct on chassis, housed in steel, cadmium - 
plated cal,i irrt. Many other remarkable 
teat n res. 

General Transformer Corp. 
504 South Throop Street 

Chicago, Illinois 

THE RADIOVOTA 

(Trade Mark Pull-wave 
"Hell - Rectify - 

"B" POWER SUPPLY UNIT 
"n 

fed from (; . 
storage battet) 
creates AC to 
establish high 
voltage which is 
self - rectified 
into usable DC 

OF 500,000 AUTO RADIO SETS in the unit. 

Il'ul. .tilied 

ONE MODEL 
(Tube or Tubeless) 

REPLACES "B" CELLS ON v0'; 

Lemesperses/ 

&i4 .9 italaila6 
FULL DIRECTIONS WITH EACH UNIT 

Full Directions With Each Unit 
Earn unit eaoked In 1ndl11du:J ra- 

ton with planograpb showing derail, tar 

arIrrt 
mg In various radios, coded 

t inns with each unit. Stiehl -Tap "It" 
for use with 39 Y. DC Isolated tight im, 
plants may also be had. 

FOR THE 
ASKINGI 

GENERAL TRANSFORMER CORP. 
504 South Throop Street. 
Chicago. Illinois 

Rend me. altbunt obligation. Itulletia 
on multi-Tan "Ii" Prier supply Unil.. 
and name of nearest dkirlbwnr. 

Service Engineers - Distributors 
This Field Ripe For Big Profits 

MAIL COUPON NOW FOR DETAILS 

(f oaffa onl from ply,. 721, 

buttons nre pressed, as the drum rotates. 
they make contact with the cam -shape pro- 
jections ou the drum. This immediately in- 
serts a reactor resistor of approximately 1(11) 
watts into that circuit of the button which 
was pressed. As the drum continues to ro- 
tate. it reaches a point at approximately 
2 A.U. where the cam strikes another spring 
contact which transmits an Increase of power 
consumption (caused by the reactor resistor. 
which also will cause a considerable change 
in the power factor of the line when a large 
number of these tea e t ors are "pressed" into 
the circuit which is registered on a special 
high -speed recorder wattmeter designed by 
Dr. Hopkins. This recorder -power factor 
meter and wattmeter is 06 times faster than 
the regular type of wattmeter and is there- 
fore more sensitive in its action to register 
instantaneous changes in power factor. 

A sketch showing the approximate arrange- 
ment of the device and mechanism employed 
by the radio "voters" is illustrated in Pig. 
1. While the voter may press the button 
around R P.M., the actual recording of his 
vote will not take place until around 2 A.M. 
The reason for this can be readily seen by 
referring to Fig. 2 and noting that power 
(fu kilowatts) consumed nt this time of the 
day is at the lowest point. Thus, any ab- 
normal increase in power factor or power is 
immediately registered on Dr. Hopkins' 
specially -designed high-speed recorders. 

How Votes Are Recorded 
The lime delay, from that period of time 

when the cute is taken to that period when 
the vote Is actually registered, is caused by 
the slow rotation of the drum driven by a 
small synchronous motor, geared down to 
one complete revolution every 12 hours, simi- 
lar to the hour hand on a clock. 
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Ili referring agaio io l'ig. .. and that p, 
t! in of the curve indicated by dotted him <. 

we eritt get a graphic idea as to how the vale 
is registered. If, fur example, 2.O0p0,0o0 
people press the "!'resent" button, and each 
button that Is pressed represents an addi- 
tional power increase of 100 reactive watts, 
then the total increase in power consumed 
from the power house will total 200,1100 kw.- 
an increase that the wattmeter will readily 
indlea te. '!'hen the rise in power consumption 
for these voting "Ves" and "No" Is divided 
by 101t nvn t t I which will give the total for 
each and the resulting figures sledding which 
were in the majority. 

In large cities. where more than one power 
station exists, individual wattmeter installa- 
tions will be made. and the results from each 
totalled. Thus the sent intent of vn rions 
localities Or sections may also be nacerto ined, 
In this way, radio stations will be able to 
ascerinhr wharf type of entertainment "pulls" 
best in any part of their consistent audience 
and the sponsors can be guided accordingly. 

Power Consumption Consistent 
Some of the descriptions and comments in 

newspaper's of Err. Hopkins' invention were 
far from plhmentary. This was probably 
due to lack of understanding of the teelnioal 
details involved. Most writers were under 
the impression that it was impossible to 
gauge at the power house even the normal 
power consumed nt any definite period of 
time of the day. Their contention was that 
this factor was so variable and erratic ne 
defnit e conclusion could be reached, nor any 
typical curve obtained to illustrate the power 
consumption supplied by the power house. 
However, I)r, Hopkins proves, with actual 
wattmeter etnpes taken at the power house, 
that this is far from the truth. The power 
consumed is practically consistent from one 
day to the next, with possibly a slight differ- 
ence where the time element as concerns sun- 
rise and sunset varies from season to season. 

1934 

.address 

Town 

tc 

A typical curve such as that shown to the 
sting. by Dr. Hopkins is given in Fig. 
From 12 midnight to approximately 2 or :r 
A.M. there is a steady tapering off of power 
consumption. Between R A.M. and S .1. \I. 
there is a gradual brit steady Increase in the 
power that is being consumed, which again 
decreases rapidly until the 12 noon period 
is reached. There is a slight fluctuation at 
that time until 2 l'.Si., when the power begins 
to rise again until the high point for the 
day is reached at about 8 l',SL, after which 
a steady decrease is noted. 

Optional Method Invented 
Dr. Hopkins Inns another system. the com- 

plete nature of which cannot he divulged. but 
which will more adequately cover the com- 
plete country- This system pertains to a 
small oscillation generator which is actuated 
by the voting buttons and which super- 
imposes a carrier current on the telephone 
system or light supply wires (this will In no 
way interfere with telephone messages or the 
light supply. Inasmuch as this type of cur- 
rent is known as "radio frequency" and 
travels only on the outer surface of the tele- 
phone lines or power line), and which in 
turn is recorded on a ballistic- galvnnometer. 
In this system is included a means for com- 
pensating or corretting phase displacement 
which might ordinarily tend to make the vote 
regist rn t ion ina ern rate. 

However, for practical purposes. the first 
method, either through change of power fac- 
tor or elm-Wind load, Ott tiinetl previously 
seems most suitable. The writer has no 
doubts, but that Dr. Hopkins has taken every 
precaution to make his device as practical and 
tamper -proof as possible. We can be certain 
that a man of his learning and position is 
qualified to conceive, and provide for every 
possibility that might endanger the satis- 
factory operation of his device. It is under- 
stood that basic patent claims have been 
allowed. 
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ttAACT ouPGUT[ 
REPLACEMENT 

CONDENSERS 

11 

G.E."3538 

"6511 

* :',\ 
RC.A.VICTOR 

"6487 

Exact Duplicate 

Electrolytic 
Replacement 
Condensers 
FOR LATEST MODEL 
MIDGETS, ALL - 
WAVE SUPERS, 
AUTO RADIOS and 

c.L.'7589 STANDARD SETS 
have exactly the same 
capacity, dimensions, 
mounting provisions, term - 

CROSLEY'wz7488 mal or lead arrangements, 
lead lengths, and color 
codings as originally sup- 
plied by the set maker. 
Voltage ratings have, 
wherever possible, been 
increased so as to assure 
more satisfactory opera- 
tion and longer service. 

The condensers shown 
at the left are only a few 
of the exact duplicates 

ATWATER -KENT now available. Write for 
24955 Bulletin ED -634 contain- 

ing a complete listing of 
replacement units. 

-- { 
EMERSON 

NC.31 

KADETTE 
A407 

MOTOROLA 
"4ezoo 

401 
APEX APEX "6401 

Tobe Deutschmann 
Corporation 

Condenser Division 

CANTON MASS. 

CLARos-re 
since 1920, The Profit Line 

Replacement Volume and Tone Controls 
Standard Volume and Tone Controls 

with an Ad- A- Switch consisting of 
wire wound (Series "W "), composi- 
tion element (Series "C") 

Replacement Line Ballasts 
Automatic Line Voltage Regulators 
Flexible Pig Tail Resistors 
Center Tap Resistors 
"L" Pads, "T" Pads, Series Mixer. i 

ciarostEt Ad-ASletteh CsntnN 

Clarnstat 
Une 

Ballast 287 N. 6th St.. Brooklyn. N. Y. 

Clarostat Ad -A- Switch lino 
comprises the maximum util- 
ity with minimum stock in- 
vestment. 

Write for New Replacement 
Control Guide 

RA 
Clarostat Mfg.Co.,Inc. 
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RELATIVE MERITS OF 
AMPLIFIER CIRCUITS 

(Continued from page 729) 

The nearer a characteristic curve of a tube 
approaches a perfectly straight line over its 
operating range. the closer to perfection it 
will perform as far as distortion is concerned. 

Class A amplifiers operate on this pilacl- 
ple. A class .\ curve is shown in Fig. 1 

B -B. Note bow closely the center portion 
of the curve approaches a straight line. To 
confine the operation of the tube to this 
straight line portion, it is necessary to bias 
the grid halfway up on the curve, so that 
we can vary the grid potential (that is, 
apply an A.C. signal) either way without 
approaching the bends at the ends of the 
curve, which would cause the tube to leave 
the straight line portion, and according to 
our first principle. begin to distort. 

It can be seen that whether or not A.C. 

Input is applied to the grid. a class A 

amplifier will always draw plate current. 
Furthermore, if the grid Input is symmetri- 
cal, that is, varies as much above the grid 
bins as below, the average plate current will 
remain constant and equal to the plate cur- 
rent when no signal Is impressed. This 
means that a class A amplifier draws the 
same plate power all the time, whether or 
not it is actually amplifying or regardless 
how weak or strong the signal input may be. 
This is the only disadvantage of a class A 
circuit and It has two subdivisions. 

(11 The plate efficiency Is low because the 
maximum plate power is being drawn at all 
times. 

(21 In order to withstand the constant 
plate current. the tabea must be relatively 
large, and consequently for higher powers, 
become expensive. 

It must be remembered that any tube can 
be operated as either a class A, A prime, 
or class 13 amplifier, merely by proportioning 
the grid bias and input signal properly, to 
have the tube work over the desired portion 
of its characteristic curve. Naturally, how- 
ever, some tubes are better suited to a cer- 
tain class of operation than others. It is 
well to keep In mind therefore that Just 
because an amplifier utilizes certain tubes Is 
no reason to place it in a particular class 
unless the operating conditions of the circuit 
are known. Thus the usual conditions of 
operation for a pair of 2A3 tubes in pushpull, 
place them In the class A prime category, 
since the bins value is set considerably higher 
than it would be for strictly class . opera- 
tion. In order to limit this discussion to 
general characteristics of circuits, however, 
specific tube types will not be discussed. be- 
cause everything that Is said can be applied 
to practically all tubes. Also it is well to 
bear in mind that all characteristic curves 
illustrated are merely- theoretical ones which 
have been selected to illustrate a point, and 
thus are not to be confused with actual cha- 
racteristics of certain definite types. Prac- 
tical tubes actually have curves exactly simi- 
lar to the ones shown except that the values 
of plate current and grid voltage will vary 
according to type. 

Figure 2 shows a typical class B curve for 
one tube. At first glance this seems identical 
with the class A curve of Fig. 1. It is very 
similar but has one very important differ- 
ence. This tube Is operated nt such a high 
grid bins that when no signal is impressed. 
the plate current is practically zero. Such n 
condition is arrived nt by either operating 
an ordinary tube at about twice the class A 

bias, or by using a specially designed tube 
of such high amplification factor that nt 
zero bins no plate current will flow. In 
either case a positive voltage impressed on 
the grid will cause a change in plate current 
fan increase) but a negative voltage will 
have little or no effect. (A negative voltage 
would tend to decrease the plate current, 
which is already practically zero). There- 
fore. if we impress an A.C. signal on the 
grid, only the positive half will be amplified 
and the output wave shape will certainly 
not be an exact replica of the input because 
the negative half will be entirely lost. To 
overcome this effect, we introduce another 
tube so coin er -ted that it will be operated by 

the other half of the A.C. input. This results 
In a combination curve as shown in Fig. 3, 
which 1s true for two tubes in push -pull. 
Except for a small region around where the 
two curves almost meet, this combination 
curve Is practically a straight line. Thus 
with such a system we should have distor- 
tionless amplification except at very low 
input voltages, which is the region of non 
iincaritp. here again, our straight line sys- 
tem of analysis is borne out. 

Since such a system draws no plate cur- 
rent unless a signal is applied to the grid 
circuit, it only uses power during the time 
it is actually amplifying. Furthermore, even 
during amplification, only one tube is work- 
ing at a time. while the other tube is resting. 
Such a condition presents two outstanding 
advantages. 

(1) The plate circuit efficiency is high 
since power is drawn only during actual am- 
plification and furthermore, the power drawn 
is roughly proportional to the power output. 

(21 Since the average plate current carried 
by either tube, is both low and intermittent, 
small tubes can be made to handle very 
large outputs. 

There is really only one theoretical disad- 
vantage to class B circuits. That Is the 
non -linearity of the "zero grid input" region. 
By choosing properly designed tubes, and by 
operating them at voltages which will bring 
the ends of the curves very close together 
this drawback may be largely eliminated. 

That class B circuits can be made to de- 
liver high fidelity output, Is proved by the 
fact that almost every high power broadcast 
station today, uses a class B modulator. 
(which is nothing more than a super power 
audio amplifier). It is true that more than 
the ordinary amount of care in design is 
required for proper performance of a class B 
amplifier. The power supply must have ex- 
ceptionally good regulation In order to keep 
the plate voltage constant when the plate 
current varies. This means heavy duty 
transformers and chokes. The first conden- 
sers must be able to withstand the "no load" 
voltage of the power supply because, as has 
been pointed out, unlike a class A amplifier. 
the class B stage will draw practically no 
current under certain conditions of operation. 
The driver stage must be able to deliver 
sufficient distortionless output to the class B 
stage if good overall fidelity is to be expected. 
Design considerations of load impedances and 
input transformers become very important. 
It is because of these stringent limits of tol- 
erance that class B amplifiers have not be- 
come as popular with amateur amplifier 
builders as one might expect. Unless be pos- 
sesses sufficient knowledge of tube circuits 
and design, the experimenter may have dif- 
ficulty In getting proper combinations of 
values. However, amplifier manufacturers 
have demonstrated that with proper facilities 
at hand, class B circuits can be made to 
deliver eminently satisfactory results. Inn.- 
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The combined curves produce a materially 
straight line. 
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INSIST UPON THIS 

ENGINEERED EXCELLENCE 
IN YOUR ALL -WAVE RECEIVER 

IN no other all -wave broadcast receiver, mass production or 
custom built, can you obtain the advanced and latest engi- 

neering features you get only in the new and improved custom 
built MASTERPIECE II- oficial all -wave receiver of the Byrd 
Antarctic Expedition II. 

Almost any all -wave receiver today will get you foreign stations -if you aren't 
looking for entertainment and will be content with faint signals, much noise, 
difficult tuning, and irregularity ... even under favorable reception conditions. 

MASTERPIECE 11 alone possesses all of the advanced features absolutely 
necessary, not simply to GET foreign stations, but to bring them in with real 
entertainment quality, loud and clear, day in and day out, under any and all 
weather and location conditions. Read over the features of MASTERPIECE II 
and then compare! No other even all -wave radio gives you more than one or 
two of them. Only MASTERPIECE II gives you all that is necessary for really 
entertaining reception of foreign stations. 

READ! COMPARE! 
Tuned r.f. stage on broadcast and all short wave 
bands increases volt, one, eliminates noise and repeat 
spot interference found on other all -wave receivers. 
MASTERPIECE Its alone. of all custom built 
receivers gives you this absolutely essential feature. 

Band spread tuning dial. on which short wave 
stations almost impossible to find on all other sets 
are spread out even more than broadcast band 
stations. Soother custom built set has this feature 
which often makes the difference between clearly 
hearing foreigners and entirely missing them. 

Three dual air tuned i.f. amplifier stages giving 
more sensitivity and selectivity than other receiv- 
ers -and giving it permanently, irrespective of 
climate. No other all -wave receiver gives you this 
priceless feature. 

Automatic volume control that really eliminates 
fading and holds all stations. weak or strong alike, 
at the same volume. 

Beat oscillator for easy finding of short wave 
stations and code reception. Here 

a 
alo is the 

difference between getting and missing foreign 
short wave stations. 

New tone control system that for the first time 
lets you set tone just as you want it. and that 
actually suppresses noise with no loss of intelligi- 
bility on weak stations. No other radio has this 
feature. 

All latest type tubes. sensitivity better than )á microvolt absolute. selectivity absolute 9 lie., fidel- ity anything you want. or flat from 30 to 4000 
cycles, 17 watts undistorted power output, giant 
dynamic siwaker actually used in latest theatre 
sound installations. complete polished chromium 
shielding ... in fact. everything you can imagine 
as necessary to absolutely consistent worldwide 
short wave and unbeatable broadcast band recep- 
tion you'll find only in MASTERi'IEC'E II. 

That's why MASTERPIECE II was Admiral 
Byrd's choice, and the choice of more competent 
engineers, physicists. universities and expenment- 
ers than have praised any other receiver. 

McMurdo Silver, Inc. 
1735 Belmont Avenue -: Chicago, Illinois 

10 DAY TRIAL 
Send in the coupon for the whole story of 
the finest ll -wave receiver ever conceived 

can be offered to 
by the mind of man ... a radio so good it 

you on an iron clad guarantee of ten days free trial 
in your own hone ... your money refunded immediately if you want it. Don't delay, for the best short wave reception season of the year 
(warm weather) is just beginning. 

McMurdo Silver. Inc., 1735 Belmont Ave., 
Chicago, U. S. A. 
Send me full technical information on MASTERPIECE II. 
Name 

Street 

Town State 

ing all this discussion, nothing has been said 
about grid current. This aspect has pur- 
posely been kept for last since it can best 
be introduced during the treatment of class 
A prime circuits. 

Control -grid Current 
In a conventional amplifier, the grids of 

the power tubes are biased negatively to such 
an extent that the peak . 't.1'. input voltage 
will never be greater than the bins voltage. 
This Is done because if the bilas were less 
than the input voltage the grid would be- 
come positive, and current would flow in the 
grid circuit. in the same way the current 
flows in the plate circuit because the plate is 
positive. This grid current. although rela- 
tively small. onuses n large voltage drop 
across (It,' high impedance sec l:u'y of the 
input transformer, and results in two dam- 
aging effects: 

11 The Input transformer is required to 
deliver poncer into the secondary 
which tif it is a class A input trans- 
former) it is not designed to do. 
Result: distortion due to transformer 
overload. 

2) Since the grid current varies, the 
voltage drop varies, which couses n 
"degenerative" effect on the shape of 
the Input wave, ea using another type 
of distortion. 

in the class A circuit therefore. the grids 
are never allowed to become positive. 

In class li circuits. however. since the tube 
operates either at zero, or low bias, with 
respect to the A.C. input. grid current is 
present. its effects are overcome by design- 
ing the input transformer as a power trans - 
former. with a low resistance secondary and 
a rare st'uct ire which allows It to transfer 
power efficiently. This insures distortionless 
input to the power stage. and at the same 
time takes advantage of the high peak plate 
current which flows when the grid is positive. 
thus accounting for the ability to handle 
great power which class B circuits are noted 
for. 
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"A Prime" Advantages 
Now a class A prime circuit is merely a 

compromise between class .t and class It. It 
is it circuit which operates at high grid bias. 
but never allows the A.C. input to exceed 
that bins. 50 that no grid current will flow 
during operation. It has neither the distor- 
tionless citnrncteristic of class A nor the 
power output and efficiency- of class It. It 
does, however. allow the case i nf rnnrentinnaI. 
inexpensive transformers and ordinary power 
supply with nn apprevbnble increase in output 
over it straight class .t circuit and n mini- 
mum of di Meldty in design. It is mainly 
for this reason that class A prime has be- 
come popular with amplifier builders. 

An indication of the relative merits of 
types .% and .\ prime can be had from the 
composite curves shown in Fig. 4. This set 
of curves Shows it theoretical pair of tubes 
with their performance turves, as class .t 
prime and class B indicating the relative 
A.C. input swing and power outputs avail- 
able. 'rile tube can be operated to give output 
between the limits of the dotted horizontal 
lines as an \ prime stage with ordinary 
speech transformers and a conventional 
power supply. 

However. by using proper care in trans- 
former design to overcome grid current ef- 
fects. and by using a power supply of excep- 
tionally good regulation. as well as an output 
transformer of sufficiently heavy duty type 
to handle the large plate currents, the input 
voltage may he increased until the two tubes 
are operating in the rcglon of grid current. 
resulting in the greater power output range 
shown by the larger class B bracket. 

Summary of Merits 
In conclusion, the characteristics of the 

three types are as follows: 
1) Where fidelity is the supreme requi- 

site. class A atnpliflcrs are best. even 
though they require high voltages and 
large plate power ronsumptioi. 

21 Where slightly greater power hand- 
ling capacity is desired in combina- 
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tion with inexpensive components and 
economy of power consumption, at 
the expense of slight decrease in fi- 
delity, class A prime will suffice. 

3) Where still greater power output Is 
required. a properly designed class B 
a mplilicr can be relied upon to deliver 
highly satisfactory results in many 
cases sin nearly like class A perform- 
ance that the difference is not dis- 
tinguishable to the human ear. in- 
creased cost iif component parts is 
warranted by the far greater saving 
in tube cost and extremely low power 
consumption. 

Any additional information on this subject 
or information pertaining to the selection of 
the proper class of equipment for various 
applications will gladly be furnished by the 
writer. 

RADIO MONTH IN 
REVIEW 

(Continued from pale 711) 
Cops" have succeeded in saving many thou- 
sands of dollars of property for citizens. as 
well as [apprehending many criminals. 

Tan st mouth. however, radio tried an even 
more subtle way of bringing it wrong -doer to 
justice. Lieut. lb-gnats of the Jersey City 
police. heard and enjoyed n skit over station 
WIjNX. Bronx, N. Y. and recognized the voice 
of .Tames .\. I.lalabeila, one of the artists. It 
seems that Falabella. who worked under an 
alias. was wanted by the New .lersey police 
for abandoning his wife and two children 
during last November. 

Wily T.ieut. Beggans called up the New 
York Police Department who picked up the 
entertainer as he finished his broadcast. ono 
he was hailed Into court as, a fugitive from 
justlee. 

The accomplishments of radio are becom- 
ing more varied and numerous every day. 
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"Ah, my dear 
Watson 

Theret's no mystery about the 
popularity of this new RADIOHM 
for replacement jobs. You'll de- 
tect it at once . . for it offers 
smoother, easier, better attenua- 
tion than ever before. Try a 
RADIOHM on that next job. 

Note the protecting metal 
strip that "makes con- 
tact" with the resistance 
strip - noiselessly, 
smoothly, surely. 

CONTACT 
BAN D 

RESISTOR 

\ STRIP 

Op. Mau, v.:,., ui 
ooleb,.,.ewl.,,lshe 

of Wd. S.-+n Mw 

CENTRAL RADIO LABORATORIES 
MILWAUKEE WISCONSIN 

SHORTWAVE 
COILS 

Insist on 7C.4 finality when In 
need of S.W. rolls heranse of 
their greater of elenry. 

ICA BAKELITE RIBBED COILS 
Wow. lengths 10.21- meters, 4 prongs. 

No, 14220. List Price 53.00 
Wave lengths 10 -200 meters, 6 prongs, 

3 windings. 
No. 1420. Lust Price 53.75 

Also al al I0111e In ULTRA LOW 
WAVE lengths from 0 -21 meters. 
and broadcast bands, 190 -550 meters, 

OTHER ICA COILS FOR ECONOMY 
10-217 7 meters, 4 prongs. 

(Bakelite. List Price 
No. 1423. 10 -2110 meter:, G prurigo. 

Bakelite. List Price $3.00 A ICA INSULEX with HANDLE GRIP 
No. 951. 4 prongs, 10 -21. meter;. 

1.1st Price 04.00 
No. 965. 6 prongs, 16 -217 meters. 

Lia Price $5.00 
Your jobber or favorite Mail Order House 
can supply you with any ICA product at 

40': discount. If not write us direct. 
I6 WIRING DIAGRAMS FREE together with Big New 
SPECIALIZED S.W. CATALOG. All new and valuable 
S.W. Data. LIST PRICES on converters, coils, con- 
densers, chokes, etc. 

iNSULINE CORP. OF AMERICA 
23 -25 Park Place Dept. C -64 New York, N. Y. 

I 10 VOLT AC POWER 
From AUTO GENERATORS 
This unusual hook, complete with 
drawings and Illustrations, tells 
pou lins' to easily change Ford. 
Cho ruler. or Do.ige generators. 
and produce 32 to 110 s Id, AC 
or DC. Gives pave for radin test- 

ing. shop tool operation, floodlights, etc. Price only $1. 
AUTOPOWER. Dept. L 410 8. Huns Ave., Chicas. 
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ULTRA -PORTABLE 
P.A. SYSTEM 

(Continued from paste 728) 
of connection cable is provided with the dy- 
namic speaker, besides 25 ft. of cable for the 
udcroph une. Inasmuch as flic speaker is 
mounted within a separable compartment. it 
is possible to operate the speaker either at- 
tached to the amplifier section proper, or 
removed therefrom and operated ally distance 
apart. Then is ample room within the 
.pen kcr compartment to stole not only the 
microphone and stand, but also all the neces- 
-ary speaker- and microphone -cable, etc. 

Ott the 2.1,32 W. model, the input tube is a 
5:: twin audio amplifier, the first plate of 
which is resistance coupled to the second 
control -grid of the sanie tube, the second 
plate of which Is transformer collided to the 
2_2A3 tubes in push -pull, operated with a. 

fixed bias. This arrangement provides more 
titan ample gain for use with carbon and 
crystal microphones, electrtr-maguet le and 
crystal phono -pickups, radio tuners, etc. 

The same high -gain characteristic is pos- 
sessed by the 2A5 714, W. model and by the 
storage- battery operated 13 W. 79 model. 

The class B 79 output tube model will be 
of considerable interest to those who must 
employ P. A. systems in automobiles, tracks, 
boats or wherever 110 V. A.C. power lines 
are not available. This amplifier system can, 
at any time, be operated from 110 V, A.C. 
power lines by merely employing a special 
power -pack in place of the storage battery - 
these 110 V. A.C. power -packs are available 
not only for the n mplifier proper- but also 
for the 6 V. speaker field and 6 V. phono- 
graph motor. A simple plug and cable socket 
nrrangement provides for immediate selection 
of 6 V. storage battery, or 110 V. A.C. 
operation. 

A valuable feature possessed by this stor- 
age buttery system is the fact that it con- 
511 11105 7.2 .t. per hour nt full load. This is 
even less than the storage battery drain of a 
regular car ignition and lighting system. 
Therefore, the nperntion of this portable 
system in an automobile will not impose any 
undue drain on the car's storage battery. As 
the total power consumption of the 7% W. 
A.C. model is less Ilan 100 \V., includ in¢ 
the speaker -field excitation and the phono - 
motor. 

Extreme Compactness 
The amplifier chassis itself measures only 

13e5x6 y4 ins. However. no sacrifices were 
made in either efficiency of operation or in 
the quality of reproduction. This was mode 
possible by the use of the latest type of high - 
gain t taies and their associated phase revers- 
ing and resistance push -pull coupling. A low 
voltage -drop mercury -vapor tube rectifier and 
the use of output tubes requiring low plate 
'oitnge assured efficient and simple circuit 
design with resultant economy in space re- 
quirements. 

The control board Is mounted directly on 
the phono -pickup and motor board. which has 
a cutout to assure easy access to the ampli- 
fier tubes. The frame of the motor is 
grounded and the entire motor covered with 
a. shield, to prevent inductive pick -up by eith- 
er the control board or the amplifier itself, 
both being necessarily located near the phono - 
motor. When the phono -pickup 1s not in use, 
it is clamped into a bracket, and of course, 
clears the loudspeaker mounted In the top 
cower when the case is closed. 

Simplicity of Operation 
The extreme compactness of this P. A. 

system renders its operation extraordinarily 
simple. It can be set Op in n minute! Ali 
one has to do is to snap the locks open; 
insert the line cord into a 110 V. A.C. power 
cutlet : throw the amplifier and the phono- 
motor switches on; and place the phone -pick- 
up on the record, and music or speech, as 
the case may be, will pour forth from the 
loudspeaker. The loudspeaker housing may 
be unhinged from the case and placed or hung 
ill any desired place. Its symmetrical con- 
struction prevents it from toppling over if 
anybody inadvertently comes to rest against 
it. The loudspeaker front is protected by a 
metal grille, and prevents any mischievous 

or accidental action fr damaging it. This 
is a valuable feature for all outdoor installa- 
tions, and is only too often neglected. 

The microphone in turn. is also provided 
with a long extension cable, the plug of which 
is normally inserted into the socket provided 
for It. No battery of any kind is required, 
ns the power pack supplies the necessary 
microphone current for the carbon micro- 
phone. By mn uipula ti nut the phono -pickup 
and the microphone current controls, a back - 
ground of music may Ite superimposed upon 
speech, or one may be faded into the other. 
A master tone -control permits tone compen- 
sation for local conditions and nets also as 
a feedback eliminator when the loudspeaker 
is in close proximity to the microphone. 

The output of the control board is con- 
nected to the first control -grid of a "twin" 711 

high -gain amplifier tube. 'Pie corresponding 
plate circuit is resistance coupled to one of 
the 2.\5 pentode tubes. having the unusual 
high gain amplification factor of 200. An 
R.F. plate choke and small bypass condenser 
prevent the pick -up and resultant rectification 
of R.F. signals. An entirely negligible 
nmmmt of the voltage output of this first 
plate is fed through a large coupling conden- 
ser find a resistance network to the second 
control -grid of this 79 tube, the output of 
w'hic'h is in turn resistance coupled to the 
second 2.% .1 pentode output tube. As the 
voltages produced by the two plates of the 
79 tube are exactly 180 degrees out of phase, 
true push -pull amplification is obtained, and 
no bypass condenser need he placed across 
the 2.\5 cathode circuit, The push-pull out- 
put transformer has a secondary winding of 
15 ohms with taps at 8, 6, 4, 2. 1 -1/3 and 1 

ohm, thus permitting connection to any num- 
ber of loudspeakers. 

Microphone current supply Is obtained 
from the well -filtered power supply through a 
resistance network. A resistor remains per- 
manently placed across the microphone supply 
voltage, as otherwise a high and destructive 
voltage is placed upon the microphone every 
time the microphone switch is turned on. 

List of Parts for Any One of the 
Three Models 

One portable fibre covered, reinforced and 
wood -lined portable P. A. case with lock 

One "phono -motor and universal input and 
output control" board; 

One dual speed 33.1/.3 and 7R R.P.M. phono - 
' pickup; 
One double -button carbon microphone and 25 

ft. extension cable with plug: 
One combination 4 -in -1 microphone ring and 

stand. 

Additional Parts Required for the 
7 %2 W. Output Model 

One Coast -to -Coast 7?! R. amplifier and 
power pack; 

One light -weight dual -speed 33.1/3 and 75 
R.P.M. phono -motor and turntable, 110 V. 
A.C.; 

One 11% in. D.C. dynamic matched speaker 
with 50 ft. extension cable and plug: 

One set of 4 tubes, 1 -79. 2 -2A5, 1 -82. 

Additional Parts Required for the 
12 W. Output Model 

One Coast -to -Coast 12 W. push -pull 2.\3 am- 
plifie' and power pack ; 

One light- weight dual -speed 33-1/3 and 75 
R.P.M. phono -motor and turntable, 110 V. 
A.C.: 

One 11 in. dynamic matched speaker with 
25 ft. cable and plug; 

One set of 4 tubes, 1- . ° 2 -2. \3, 1 -82. 

Additional Parts Required for the 
13 W. Output Model 

One Coast -to -Coast 13 W. class Ti, 2 stage 
amplifier and 6 V. motor- generator unit; 

One light -weight dual -speed 33 -1/3 and 78 
It.l'.M. phono -motor and turntable, 6 V. 
D.C.; 

One 11 tn. 6 V. D.C. dynamic mntched speaker 
with 25 ft. extension cable and plug. 

One net of 4 tubes, 1 -89, 3 -79. 
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SUPER BATTERY 
PORTABLE 

(Continued from pine 727) 

latter should be so connected (series -parallel) 
that the terminal voltage is 3 V. This com- 
bination will give uniform life of the "A" 
and "II" batteries. Should the builder desire 
a burger battery life, with a slight loss of 
sensitivity, use two No, 9303 "W' batteries. 
This will greatly lengthen the "B" battery 
life as it cuts the drain from about 13 to 8 
ma. When clanging the operating voltages 
remember to use one -half the maximum plate 
voltage on the screens. 

Contrary to the belief of many engineers 
this circuit is not critical as to tube char- 
octet-isms or to voltages applied to plate, 
screen -grid or filament (filament voltage 
should not exceed 2.13 V., of course). 

The sensitivity curve (l'ig. 4) will give 
some idea of what this little set will do, and 
why it can operate so well on a small loop. 

The loop is wound around the portable car- 
rying case; 16 turns of litt. wire spaced '4- 
in. will be all that is necessary. This wire 
should be wound in a groove in the case 
b, for the covering is put on. It is a good 
idea to paint the loop with several coats of 
lacquer before covering. 

This portable may be used as a home radio, 
coital to any home set on the market, with 
the addition of a permanent magnet dynamic 
speaker in a cabinet large enough to form a 
good baffle. A short aerial of about 50 ft. 
and a good ground, should be used to elimi- 
nate the directional effects of the loop. With 
the use of large sized "B" batteries, and large 
multiple "A" battery units, the cost of op- 
eration will be about equal to a large A.C. 
set. 

Constructional Data 

7'he little portable set described is com- 
plete in a wooden cabinet 14 x 12% x 8 ins. 
deep. The outside is covered with imitation 
leather. The chassis is mounted on a shelf 
above the batteries and is 12% x 7 x 2 ins. 
deep, made of No. 20 black iron. chromium 
plated. The entire equipment, including bat- 
teries, weighs 28 lbs. 

The layout arrangeaient of the chassis is 
very important. 1 See sketch 1, Fig. 3.I Di- 
mensious may be altered but the general ar- 
rangement should be adhered to. 

This set is not hard to build if no altera- 
tions or substitutions are made, but slight 
(hinges will bring disastrous results. You 
must bear in mind that here you are crowd- 
ing together in one small unit an enormous 
amplifying system, nn I any type of capacity 
or inductive coupling is apt to throw the sys- 
tem into oscillation. Shielding must be very 
thorough. Incorrect grounding, omission of 
filament chokes, or bypass condensers will 
cause coupling between the detector and B.F. 
tubes. This will manifest itself in whistles 
and howls. The second and third harmonics 
of the intermediate frequency are most liable 
to cause trouble. 

The design of this set was very carefully 
corked out. Over 16 different models were 
built and studied and the one to be described 
it. the result of this work. It is beyond the 
scope of this article to describe in detail 
why this or that is done, or how the final 
results were obtained, but if any readers are 
interested. they nay write Mono- CRAFT for 
further information. 

Assuming that the reader is going to fol- 
low this design in detail, we will begin with 
the antenna circuit (see Fig. 2). TI are bind- 
ing posts are used, one for an nntenna, in 
ease one is ever desired, one for the loop and 
one (grounded to chassis) for loop or ground 
as desired. 

The antenna coil primary is honeycomb 
wound with 100 turns of 11- strand No. 40 
litz. wire. The secondary, or grid coil, con- 
sists of 144 turns of the same wire wound 
in the same manner. The coils should he 
spaced so that adjacent sides are % -in. apart 
(see Fig. 1). Connect as shown. 

The first I.F. is a little out of the ordinary 
in that the primary is a small honeycomb 
coil of 93 turns of No. 38 D.S.C. wire tuned 
with a .001 -mt. condenser across which a 
trimmer of 100 mint. maximum capacity is 
connected. 'l'he primary is located at the 
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top. The secondary has 375 turns of the 
same wire and wound in the same manner. 
It is located below the primary so that the 
adjacent sides of the coils are Ink in. apart 
(see Fig. 1). Connect as shown. The sec- 
ondary is tuned with a trimmer condenser 
with a maximum capacity of 100 mmf. Due 
to the wide variation in commercial .001 -nif. 
condensers, and the small trimmer condenser,. 
the number of primary turns may have to be 
varied slightly. 

The second and third I.F. transformers are 
exactly alike. Each has two coils, honey- 
comb wound, consisting of 373 turns of No. 
33 D.S.C, wire. The primary is at the top. 
and the secondary is located below so that 
the adjacent sides of the coils are % -in. 
apart. 

The oscillator coil is wound on a piece of 
bakelite tubing 1 in., onside dia., 2!_ ins. 
long. Start the winding nt one end (let us 
call it the top). Wind down 58 turns of 

No, 38 D.S.C. wire. This is the winding that 
is tuned (see drawing I. 'l'lae start of this 
winding goes to the prime ry of the first inter- 
mediate, and the end goes to "B plus" 133 
volts. At a point g-in. down, start wind- 
ing the pickup coil, 38 turns of No. 28 D.S.C. 
wire, wounll in the sanie direction as the 
first coil. l'he start of this winding goes to 
the filament of the c bitted detector-oscilla- 
tor tube and the finish goes to the chassis 
ground. 

Many details, such as padding, etc., nre 
shown in the circuit diagram, Fig. 2. The 
detector and audio circuit are of the conven- 
tional type but be sure to adhere to the 
values given in the diagram. Otherwise the 
tone, sensitivity or battery drain will suffer. 

The two filament chokes, No, 11, are 100 
turns of 11- strand No. 40 lifz. wire, honey- 
comb wound. These coils must be so located 
that the leads are very short. In other words. 
they must be mounted very near the tube 
sockets to which they are connected. A 
D.I'.S.T. switch is used for opening the "A 
plus" and "B minus" circuits, 

The writer will be very glad to hear the 
renders' comments and reactions to the ideas 
set forth in this article. 

List of Parts 

One triple binding post unit, 1: 
One I l ammo rlti zed equalizing condenser, 100 

mmf., 2; 
Three Aerovox 50 mmf. fixed condensers, 3, 
One special loop, 4; 
four resistors, .13 -meg., % W., 5; 
Six .1 -mf. ( Polymet) tubular condensers. 200 

V.. 6: 
Six .5 -mf. (Polymet) tubular condensers, 200 

V., 7; 
One set of antenna and R.F. coils, 8; 
Une 3 gang variable condenser with special 

oscillator section, 9; 
Two 12.000 ohm resistors, i4 W., 10; 
Two special filament chokes, 11; 
One special oscillator coil, 12; 
One Aerovoc ,0023 -rat. condenser. 13; 
One Insuline condenser, 75 -350 mmf., 14; 
One first l.I'. transformer, special, 15; 
Six Insuline condensers, 5 -100 mmf., 16; 
Three Aerovox .001 -mf. condensers, IT ; 

Two 1 meg. resistors, 18, 2 
(Inc 50,000 ohm, % W. resistor, 10; 
One 2 meg. resistor, 20: 
One 50 mf. 25 V. (Polymet) electrolytic con- 

denser, 21 
One 4 nit. 200 V. (Poly-met) electrolytic con- 

denser. 22; 
One .5 -meg. 1 W. resistor, 23; 
One 73,000 ohm, 1 W. resistor, 24; 
One .03 inf. I1'olyntet1 400 V. tubular con- 

dnser, 26; 
One 800 ohm 1 W. resistor, 27: 
One 1000 ohm wire -wound potentiometer, 25 ; 

One double -pole single -throw toggle switch, 
29; 

Two I.F. transformers, 2nd and 3rd, 30; 
One twin binding post unit. 31; 
One type 112, 32; 
Five 4 prong sockets, 33; 
One 5 prong socket, 34; 
One magnetic speaker -3 in. size, 33 
One cabinet, 36: 
One metal chassis, chromium plated. 37; 
Three No. 5301 "II" batteries, 38; 
Four No 6 dry cells, 39; 
('ive National Union type 32 or 931 tubes; 
One National Union type 950 tube. 
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SHORT -CUT 
SOLUTIONS 

TO SOME EVERYDAY 
PROBLEMS 

More than 250 handy 
methods discovered by 
practical service men! 
In Sylvania's FREE service booklet "Ser- 

vice Hints," hundreds of successful service 
men give you the low -down on tough prob- 
lems they have solved. Their tips may save 
you hours of trouble- shooting on some per- 
plexing job. 

Mail the coupon for this useful book today. 
We'll send it without charge, and put your 
name on the mailing list for Sylvania's free 
monthly service bulletins, too! You get 
handy information on all leading modern 
sets ... and additional help each month. 

And if you have any pet methods of your 
own, the Sylvania Bulletin will tell you how 
to get free tubes by telling us your own 
discoveries. 

HYGRADE SYLVANIA CORP. 

SYLVANIA TUBES HYGRADB LAMPS 
ELECTRONIC DEVICES 

Factories 
EMPORIUM, PA. ST. MARYS, PA. 
SALEM, MASS. CLIFTON, N. J. 
(i3 H. S. corn.. 1931 IR 

THE SET- TESTED RADIO TUBE 

L 

HYGRADE SYLVANIA CORPORATION B -11 
Emporium, Pa. 

Please send me your tree booklet "Service 
Hints" and your free monthly Service Bulletiu. 

NAME 

ADDRESS 

CITY STATE 
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HOW TO BUILD, TEST 
AND REPAIR 
RADIO 
SETS 

Radio Construction 
Library 

Including Television. Short -Wave Receivers and Auto 
Radios. 3 Volumes. 659 -1177 pages. 561 illustrations. 
Tbi. practbml Litwin y includes: l'IaAC'l'IC.tx. H.LDIO 

- -The tamlamentaI principles of radio, presented in an 
understandable manner. Illustrated with working dia- 
grams. RADIO CONSTRUCTION EIÀit- Methods of locating trouble and reception 
faults and making waammnlike repairs. Discusses mod- 
ern Short -Wave Heeelters and installation of automobile 
radios fully. RADIO RECEIVING TUBES- Principle. 
underlying the operation of all vacuums tubes and their 
use in reception. remote control and precision measure- 
ments. 
r Helps you to understand modern Ulw rercisutg sets - 
full of construction data and practical kinks for the 
experimenter -a training course for service men. 

10 Days' Free Examination 
Easy Terms 

McGRAW -HILL 

FREE EXAMINATION COUPON 
r 

L 

McGRAW -HILL BOOK COMPANY, INC.. 
330 W. 42nd St.. New York. 
t :rntlenlen: -Send me the new RADIO CONSTRUC- 
TION LIBRARY. all charges prepaid. for 10 day.' 
Free Examination. If satisfactory I will send $1.50 
In 10 days. and $2.00 month until $7.50 has been 
paid. If not wanted I will return the books. 

Name 

Home Address 

Clay and State 

Position 

Name of Company RC -6-34 
J 

A RADICALLY NE W 
TUBE TESTER 

NOTE FEATURES AND UNEQUALLED 
PRICE OF THE 22 

I. Neon leakage and coo 
plete short test ante. 
matin. 

t. Line voltage regulatiolte 
-Plate and filament 

3. English reading scale. 
4. Tests all tubes. Pro- 

visions for future types. 
New tubes can be 
added without remov- 
ing instrument from 
mise. 

5. AND allows capacity 
tests good -bad -leak 
age (vacuum tube volt- 
meter principle) 

6. Resistance mesure 
meets 500 to 2 mega 
Wide separation. 

7. Continuity tester on 
neon or meter. 

8. Veri - chrome lettered $22.50 
bakelite panel. 

This tube tester and shop tester for 
a price of only $22.50. 

10 Baye trial -money retunsea it not satisfactory. 

L & L ELECTRIC COMPANY 
Dept. 9 -A 

336 MADISON AVE. MEMPHIS. TENN. 

PRACTICAL 
RADIO ENGINEERING 

An opportunity for RADIO 
MEN to enlarge their scope 
of training. 
Whether elementary radie 
principles or advanced sub - 
jects, sound applications or 
practical radio engineering, RUA 
Institutes is prepared to give you 
the instruction you need. 

RESIDENT SCHOOLS NEW YORK AND CHICAGO 
with modern standard equipment 

EXTENSION COURSES FOR HOME STUDY 
under convenient "no obligation" plan. 

Il lust rated Catalog on Request 

R C A INSTITUTES, INC. 
Dept. FIT-6 

75 Varick Street, New York 
1134 Merchandise Man, Chicago 
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UPLIFTING THE 
SERVICE PROFESSION 

t con l in ar'rt front tinge i_il 
hosing the 11 million radio sets represent the 
product of 2110 radio Set manufacturers: old - 
timers in the field. To the writer these 200 
manufacturers mean sien who have given the 
lo--t of their engineering skill and ,years of 
Oleic time to design the sets now in the 
customers !Onnes. The success, not only of 
these men and their companies, but of future 
radio business as a whole, will depend solely 
n pou the satisfaction of the users and the 
life of the set. It must be remembered that 
the manufacturer of these cost cers' sets de- 
pends upon repeat orders from the customers 
when they desire newer sets to relance their 
old s when they are worn out. 

Rules for Service Men 

Allow the writer to state that during the 
pest 13 years of contact with the radio pub- 
lic and following the footsteps of many Ser- 
vice Mon, there has been On the part Of the 
Service Man entirely too much knocking of 
the radio sets they have been called in to 
repair. 

On one occasion I was asked to service n 
battery set. .after Raking an inspection of 
the set and noting that someone had already 
torn the set apart. I told my customer that 
I did not believe the set would justify the 
expense of rebuilding: that the best thing to 
do was to trade It in on u new set. My cus- 
tomer asked me to wait while he called in a 
dealer. This dealer sent his Service Man 
down to appraise the set and here Is what 
happened. 

This Service Man no sooner came into the 
room and noticed the set when he Just puffed 
up and said, "ell, well, I don't blame you 
for wanting to trade this set off. Why, that 
nhn nufactureh- never did build a set that would 
work -they are too cheap." And did he 
l urti It up! 

The customer said, "What %vilI you give the 
for It on is new sea ?" 

'l'he Service Mnn replied, "Well, I can't al- 
low you more than two dollars for It." 

The customer of course blew up and said, 
"Nothing doing -I paid $125.O0 for that set 
only two years ago." 

When the Service Man saw that he was 
losing out he back- tracked, finally telling the 
customer he could re- design and rebuild the 
set so that it would give him much better 
service! 

The customer came into the next room 
where I was, told me what the Service Man 
said, slating that since he was ready to buy 
a new set anyway, be would let the Service 
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A condenser bank for substlution work in set 
testing. The Instruments shown here are part 

of the Servile Man's "kit of cures." 

Man build it over and then peddle it oil. as 
be couldn't get anything for it the way it 
was. The Service Man agreed to rebuild the 
set, let the customer try It out and if it was 
any better he could pay him for his work. 
But the "redesigned" set never did work 
right, and this Service Man never did get bis 
money. 

The point is just this: NEVER ATTEMPT 
TO GO TIIE MANUFACTURER ONE BET- 
TER. ltlil'.1IIt Till: SET JUST .1F 'l'llli 
DIANC1'.1t "1'l'IiEIt DESIl :NEIJ l'l'. If it 
doesn't work like other sets of different manu- 
facturers, let the customer lind it out, as this 
is the only way reliable merchandise can be 
recognized. I always inner that the manufac- 
turer has sufficient Iamont013' service and en- 
gineering skill to know more about it than 
I do -or else I would be a radio set de- 
signer. (Editorial note : The aforementioned 
fact is something a great many Service Melt 
should remember.) 

The moral of the above story is: Service 
?den -know your limitations and never It'y to 
exceed them! 

Of course, I have spoken from the tree 
lance Service Man's side -the man who does 
not sell radio sets but sells only service and 
accessories. The angle is a little different 
with the dealer who sells radio sets and ser- 
vice, but IUrt ful salesmanship will bundle 
this problem successfully. 

Free Lance Servicing Versus Dealer 
In towns of 10,000 population and less. the 

average dealer t-unnot afro rd to equip and 
operate a shop on a scale as that of au in- 
dependent Service Man. The fact that the 
dealer is looking for the profit on the mer- 
chandise sold will always encourage the deal - 
et's Service Man to be more intent upon sell - 

lug, rather than to see that the radio sets 
stay sold. I have seen many such Service 
Men sell a new set of tubes. instead of re- 
placing a new resistor as should have been 
done -and the customer's set soon acting as 
it did before serviced. 'l'he dealer's Service 
Dlao will always sell a new set when he has a 
chalice for profit to himself! Now maybe 
the customer has Just facts and reasons for 
not wanting a new sect. If he crowds the 
sales argument, the customer feels that the 
Service Man is Just trying to sell him. This 
ahme has come to lay attention so many 
times that I guess I can't see anything but 
au Independent service shop. 

So many customers have repeatedly said: 
"I feel free to talk to you about my radio 
set. I know you will not try to sell me a 

new set but if you really say my receiver is 
worn out, I'll take your advice and get a new 
one." Is this out proof enough that fair 
dealings and honesty will make a service shop 
pay? It dues, and pays welt, if good. com- 
mon sense business methods are followed. 
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tilt new tubes in It?" To me this point is 
like trying to take an Ingersoll watch and 
put the parts Of u Hamilton in it. It just 
can't be done and done right or profitably. 

I figure that the radio has been designed 
and built and balanced for that particular 
:et -up like the Ingersoll watch. Although 
there are certain times when a new tube ran 
be used in a sert air sucks t, I am taking the 
point of the whole set of tubes to be changed 
for the new eues. If this was possible we 
would not have made advancement in the art 
that has been made up to date. 

Whom you are called in to service a radio 
set give the best service of which you are 
re pnIl. and I:emendIrr that you have a vvon- 
obrful field t, sell supplementary merchan- 
dise, sari as :.ddiIionul loudspeakers, remote 
controls, new erials and plugs, etc. Public 
address ampli) ers crut be used, in the home, 
for nnlserie- ud maid service. The idea of 
re- mounting radin chasses in cabinets or 
other pieces o furniture, as well as in the 
walls of a r,.,!m and many other pinces, can 
be sold. ')'rubs, there is a wide field for the 
tudepeudent salve shop if the technician 
will just Il'. I,is head and apply a little in- 
genuity. And bow about the auto radio field 
%Odell goes hand in hand with service shops? 

Learning Radio Fundamentals 
Let its stop Cor a moment anal make a 

quirk analysis of the radio set, and what 
constitutes its general make -up: 

I ')'here Is the steel chassis: 
t'. The wire used for connections; 
t :;t r'ondensers- lixcd, variable and electro- 

lytic; 
I4o Resistors -fixed and variable; 
151 Radio tubes; 
(fit Tuning colla und transformers. 
Now the first two items do not cause us 

much concern. but the rest are our chief 
-bread and butter" elements. In building up 

at radio service shop let's hold to these last 
four items as the basis upon which our 
knowledge and technique la to be built, and 
design our equipment around these funda- 
mentals It is assumed that the prospective 
sloop builder has had a thorough grounding 
or sel ling in radio, and knows the science 
of these four basic elements so well that when 
n set comes in to be repaired he can take one 
look at it, determine whether it's a "super." 
or "T.It.F." set and draw a mental picture of 
the fundamental hook -up, and thus picture 
how the various circuits perform or work. 

When parents of radio minded boys ask 
what is the best education n hoy can take to 
become a radio technician I wonder if they 
really realize that radio science has now 
progressed to such an extent that it means 
many years of radio school and practical set 
study. I tell them the first thing advisable 
to do to become a radio technician is to learn 
the radio telegraph code. If the prospect can 
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master this to the speed of 20 words per min- 
ute, he certainly has enough intestinal forti- 
tude to take a wont plete rullo course from 
some of our well -known schools -he certainly 
will stick to radio in any of its branches. and 
most likely make a success of it. I don't 
know of anything that 1x111 test as person's 
patience and bring our his stick -to -it -ire -liess 
more, than the mastering of the radio tele- 
graphic code. 

Service Receivers in the Home? 
As the writer has spent the last _o . .1 

radio selling and servicing -in fa, I. 
up with radio -the much debated ,Im -1 hn, 
that the Service lain has to contend with is, 
"Should radio sets be serviced in the tus- 
tounr's homer \Iy experience and ideas to 
date are, absolutely, "NO!" 

Let's look into this from the customer's 
side. Consider the mistress of your custom- 
er's 1 Would you like to have the "in- 
sides" of your radio set spread all over the 
Iloor- -the soldering iron heating up on your 
Inble -the dust and dirt that is bound to 
collect on and in tine soli. chassis s, nn,-red 
all over yon- clean rug? [nl ...or., 
you wouldn't. Jlr. Sen ice Nan. did you ,c,r 
find a customer's loth that would make for 
right kind of bench: or one that you didn't 
halve to be careful of scratching? No, of 
course not ! told you ever find plenty of 
light on your work from the average living 
room, chandelier or reading lamp? Did you 
ever have with you Just the tools you would 
like to use: or just the parts you needed on 
the first call? I'll bet the last 220 radio sets 
yola serviced you cannot truthfully say, "It 
was just as easy to do the work in the cus- 
tomer's home as in my shop." W'mdd your 
doctor come to your home and perform an op- 
eration on your tonsils; or operate on you 
for appendicitis on your dining room table or 
your davenport? I'll say he wouldn't. ')'hen 
why is it any more logical for n radio Service 
:flan to operate on your radio set in your 
parlor than it is in at place where you have 
taken the greatest of pains to build your 
shop so you can render efficient service in 
the shortest possible time? 

I can't see why most Service Men don't 
pick up old second -hand radio receivers, recon- 
dition them in their spare time and lend these 
sets to their customers while repairing their 
sets. No customer will object to using your 
set while his is in the shop. in some in- 
stances you might sell this set to the cus- 
tomer. because his family's program desires 
interfere with his selection of programs. .\lso 
there may be a housemaid for whom the 
owner would get an extra set to help keep 
her contented with her job. In addition. the 
lending of this set allows you more time to 
do a better job on his set, permits you to ar- 
range your work so as to handle more calls 
(this idea alone will more than repay yon. 
and may enable you to sell a set. 

flow many times have you been called in 
to fix a set -say about three or four o'clock 
in the afternoon -only to make a set n mt ly sis 
am i find that a condenser section is out : you 
still have about four other calls to nuke, yet 
your customer states that he '-has friends 
coming in for evening to play bridge and 
there is a certain program that they want 
to henry' who hasn't labored many times 
under this condition? wouldn't the conveni- 
ence of a set that you could lend him let you 
out nicely and allow you to do a real job ov 
his set? You bet it would! 

Radio Servicing is a Profession 
So lot's take off our coats and study this 

so rv'ku ptublo m in real en rncsttless. First of 
all, what is radio servicing? 'l'o the writer 
It is a profession -a profession on the same 
basis as that of a doctor. The real Service 
\Ian has spent years In study, and has taken 
1,0111e kind of schooling to lit him in this 
science- Ills is not just " plier and screw- 
driver" work ; and it's not n trade that can 
be learned by simply doing work on nadio 
sets. It takes study. It takes e.rperienee. 
It takes brain arcr't' and ingenuity. If Service 
Men will just look hack over their experience 
they can see that it has taken a lot of money, 
to get their experience, ans well as time and 
study. 

If yon, 'fro Service Man, have learned that tit secret of success is hard work, melt give 
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HERE'S a quicker- acting, easier - 
operating tester that enables you to 
make More calls at the lowest pos- 
sible cost! Here's a tester that 
thousands of service men prefer be- 
cause it makes each day's work net 
them a bigger income. Put No. 
710 on your payroll -NOW ! 

The No. 710 Tester tests all types of radios 
both new and old -and easily handles 

the most advanced circuits and newest tubes. 
This better tester is equipped with a practi- 
cal selector switch which makes it easy to 
check all parts of tube circuits by connect- 
ing to the set sockets. Selection for testing 
voltage of plate. grid. cathode, suppressor 
grid and screen grid is quickly and accu- 
rately done. Plate current, filament volts. 
line and power supply volts. resistance and 
continuity are measured also. A battery is 
furnished for continuity testing of trans- 
formers, chokes, etc. 

The No. 711 Tester is the same as the No. 
710 ... except that it is equipped with the 
new Triplett D'Arsolaval Volt-Ohmmeter. 
This instrument has 1000 ohms per volt re- 
sistance. Its easy -reading scale makes it pos- 
sible to accurately read up to 3.000,000 ohms. 

Your Jobber Can Supply Ycu 
. with these advanced testers at Dealer's 

low net prices. The No. 710 Tester is only 
516.50. The No. 711 Tester is only $24.75 

Readrite Meter Works 
Ito College Ave. Bluffton, Ohlo 

Ihg 

Literature is FREE! Write today. 
i 

READRITE METER WORKS. 
I10 Collage Ave.. Bluffton, Ohio 
Gentlemen: Send me catalog .n, Dendrite Tester: No. 
710 and No. 711 . and complete line of ser, fcing 
equipment. . \I.o send "Proof" folder. which 111u,- 
trate< letter. room .calve men. 
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City State 

751 



BUILD YOUR OWN 

SHALLCROSS 
UNIVERSAL 

TESTER 
For S41.50 Complete 

VOLTS 
A.C.-D.C. 

3- lau -_.1a -1000 
HMO obits 
per soll 

MILLI- 
AMPERES 
D.C. 
1 -Ill -loll -iout 

CAPACITY 
nll - IO ytf11, 

Paper 
electrolytic 

Jensen 

INDUCT- 
ANCE 
1 - 1 ll,11ml Ilenrrs 

.5. 5,000,000 ohms D.C. Resistance 

Send 60 in stamps for the new Bulletin 
No. 611 -P containing the complete 
wiring diagram and operating in- 
structions for this modern service- 
man's instrument. 

!SiHALLCROSS MfG. COMPANY 
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W °,RWAVË RADIO 
A real. iimerfW 95 lilt anti ,IIIIRT 
WAVE }(711 Re- 
eeher that actor 
Il, gets local and 

foreign broad, 
.et -. pollee. amateur, air- 

'..- r_\w Plaine. I te., (tats- Ink 
;- _ direct! So simple and hot- 

proof that 1 raidir knowl- 
edge Is needed to puts It Into opera- 
lion: 1'heln:nwis non 10 11.1. Owners 

retort I Foreign Stations with amazing adunm. 
Work, tot two nit -tien -tir batteries. Not a toy! RESULTS 
O I'A RA NTE E:D: 

Ace crostrwilon kit - hale all necessary parts n anted 
on anrard r Metal ella..is ami panel. all toady Ti., Il iriog. 
('bear plelure diagrams. t \-Ire It yourself! It's l'a -y. 
Only SI% lnnnerlllls and the -et Is it :ply to operate. 
W:telenglh range 13 to 611 r 11 Mete. CotnPloIr 1 lI,. with 
mil -- 
ONE TUBE KIT $1.95 TWO TUBE SEAS 

TUBE (Wired and tested for SI extra) 
Sp,. lai I%oe Tor mi nil one Thy cell S .85 

PHONES- -1111111, le Tical -et $1.25 
ORDER NOW: Send SI. balance C.O.D., or if full re- 

mittance we pay postage. 
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ACE RADIO LABORATORIES 
1819 BROADWAY Dept. R6 NEW YORK. N. Y. 

WET AND DRY ELECTROLYTIC 
PAPER AND MICA CONDENSERS 
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SUPERIOR QUALITY 
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INS *0110 Oven 
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TOaa[1S IVEEYWHEEE 

SOLAR MFG. CORP. se aiOADwAY 
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ASK FOR 
CATALOG 

OF EXTREMELY 
COMPACT TYPES 

HANDY FOR SERVICE 

its -1 a little hit more for the price of the job 
it. good hard effort to please. 'rake time 
enough to clean and polish the cabinet. see I the dial is In the venter of the opening, 
t Ile knobs are t n nil free. 'fell your cus- 
tomer that he has a nice set and that it bas 
been well taken care of, and then you will 
never have to worry about competition or 
your price. I3e sure to explain that you guar- 
antee your work and for them to let you 
know at once if there is anything that is poi 
satisfactory. Do these things a nil you can 
expect sttcesa in radio se rV ice work, 

'fhe following are closely approximate Og- 
res for equipping a radio Shop. The Pro - 

redme for going into this business and eon- ' 

dueling it properly will be outlined in the 
next issue. 
Approximate Cost for a Radio Service 

Shop 
(Oscillator and l'ni- 

$I50.00 
40.00 

100.00 
51.00 
15.00 
20.00 

'lost Equipment 
Versal Meter) 

11011111 reach 
(Radio (tench Test Panels 
Radio I'..\. (lack ( complete I 

Rork Bench 
counters (2I 
Machinery ¡drill press. saw table, 

grinder. motor and shafting) 120.00 
\Iaeltine Bench 12.00 
'rube Checker 50.00 
All' compressor 25.00 
Hand Tools 150.00 
Show -ease (second -hand) 20.00 
Desk (second- hand) 30(nl 
Lighting fixtures 30.00 
Stationery 111.00 
'fable and Chairs (second-banal 15.00 
Painting und remodeling store and 

shelving 100.00 
Signs 75.00 
Wiling of store 110.00 
Tube stock 100.00 
Radio stock of parts and accessories 400.00 
Car (second -hand) 250.00 
IIffiee supplies (filing cases, type - 

to- rlfer find hooks, all second -hank I , 1 00.00 

$1,972.00 
(to be cnatiaurd.l 

INFORMATION BUREAU 
(Continued fl'-.- page 736 

AUTO -RADIO NOISE SUPPRESSION 
(26:1) William Brown. New York, N. Y. 
(Q.) I have been reading with interest 

the various articles In Iteuto -Ca5Fr regarding 
:ntl o -radio noise elilninntin0. I hull' done 
a good deal of installation work, and there 
are some installations which just refuse to 
respond to any of the treatments (although 
1 have not tried the shielding method de- 
scribed in the April issue I, 

I am particularly interested now In a 
method that I read about, but cannot find 
any practical information as to how to make 
the device or how to connect it to the igni- 
tion system of the car. I am referring to the 
method of tuning the ignition system to a 
frequency remote from the broadcast band. 
Can you tell me bow this method is worked 
and how I can make an experimental set-up 
to try it out? 

IA.) We are showing a section of a com- 
mon car ignition system, in Fig. Q.263. This 
includes the ignition coil and the breaker 
points of the distributor. The ignition trans- 
former for coil as it is commonly called) in 
conjunction with the distributor and the 
spark plugs constitute a circuit almost identi- 
cal in action with the spark transmitters used 
years ago. The circuit constants of many 
cars unfortunately tune this spark transmit- 
ter circuit to a frequency within the broad- 
cast band or to a harmonic of some of the 
broadcast band frequencies. It is well known 
how broad a spark transmitter tunes. From 
this explanation, it is easy to see why inter- 
ference is set up in the sensitive auto set. 

There are commercially available units for 
the purpose of tuning this spark transmitter 
circuit to a frequency far removed from the 
broadcast band, so that any harmonics that 
fall in this band are so weak that they do 
not cause any trouble. 

In the circuit, Q.263, we have shown the 
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Here's money put right Into your pocket- here's a sav- 
ing you never gave a Thought to. You get absolutely 
FREE any ono or more of the regular 25e and 511e short 

-wave books with a year's suhscriptlun to SHORT WAVE 
CRAFT, the Radio Experimenter's Magazine. .t one 
year's subscription brings you one fifty rent book or two 
twenty -tire cent books( a two -year sub.seri ption brings 
you two fifty cent books and any one twenty -five cent 
book. Decide NOW what books aro most necessary to 
you -then send us your subscription by return mail 
The books will be sent to you immediately. 
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TMIS popular short-wave magazine Interests the great 
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radio students who are interested in experimental 
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portant construction articles on receivers and tranentit- 
ten. including 'Dieturlud" diagrams easily understood 
by anyone. a big feature "originated" by SHORT WAVE 
CRAFT. You'll also find the latest news about short 
wave physics. micro- and ultra -short waves and other 
applications of this newest branch of radio. 

Many Short Wave Sets to Build 
Many excellent short-wave sets with complete construc- 
tion details with "picture" diagrams, are found In every 
Issue -these sets vary Iron simple one- and two -tube 
sets to prose of more ed. onced design. five and eight 
tubes. 

Big Silver Trophy FREE! 
Recently Inaugurated by Mr, Hugo Oernsbaek, Editor. 
was the "Short Wave Scout Contest." 'ro the Short- 
wave "fan" who has logged and obtained verification of 
the largest number of short -wave station. from all mer ,I m,e9d. during one month. will be awarded a ntagnlii- 

.,r Short Wale Scout Trophy. 

250 The Copy 
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Over 200 Illustrations 
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addition of n coil and two condensers whirh 
are connected ln the binding post on the side 
of the distributor. 'Phis post is the t V. bat- 
tery connection to the breaker point. This 
tuned circuit is a shunt tuned eircuit similar 
to the tuning circuits in radio set. It will 
be noticed that the ground is made to the 
mid -point hittvicen the two condensers. This 
prevents a short circuit of the distributor. 

The cull for this noise filter is wound with 
440 turns of number :32 enamel wire on a 
form 1 in. in diaumcter. The turns are ran- 

doom-wound ill a space 1 inch Zoug on the form. 
The condenser, are .01 -tuf, mica or paper in- 
sulated units. preferrablj the foreur. The 
toil and condensers should be placed in a 
metal box, at least 4 ins. to a side, and 
mounted as near the distributor as possible. 

Addttiouat, :nul More detailed information 
on the design and installation of a moi, 
"tuner out" fay resonating the ignition o 

1:- 
cult of the cart is contained in the aunt i,9t, 
"Itedncing Car Radio Interference," by Frank 
N. Mager, whi, h appeared in the .loue, 1931, 
issue of It.tutu- ('lt.vrr. pg. 745. ¡This item 
was a furl tea comment in connection with 
the article. "interference Elimination in t'ar- 
Radio Installations." in the February, 1933, 
issue, pg. 479, 

NATIONAL FB -7 
(204) Mr. J. B. Harrison, Knoxville, 

Tenn. 
(Q.I Can you print the circuit of the Na- 

tional Flt -7 receiver and explain what the 
two oscillators are for. I have seen this cir- 
cuit printed recently, and I ant puzzled by 
the two oscillator circuits. Is this a double- 
super In which the signals are heterodyned 
twice to match the intermediate frequency? 

IA.1 The circuit of the National Flt-7 set 
is shown below. Fig. Q.204. The oscillator 
at the left side of the circuit is the usual 
snperhet, oscillator for frequency changing. 
The other oscillator Is a beat oscillator for 
making a carrier wave audible. This oscil- 
lator is tuned to a frequency III00 cycles away 
from the in t erm,dla to frequency. Ily beating 
with any Incoming carrier. a whistle is heard. 
This simplifies tuning 'plume stations. and is 
essential for l'W rode signals. as otherwise. 
only the key clicks won td be audible. This i 

coudi tlon Is commonly known to all amateurs 
who use superhet crody ne sets for picking up 
code signals. This oscillator Is equipped with MN 
a switch so that when a phone station Is 
tuned in. the whistle eon be eliminated. 

It is Interesting to note one other point 
about this receiver. The first -detector and os- 
cillator tuned Ciro -nits are arranged in such a 
way that ordinarily the condenser shunts only 
a part of the coil. This is for the purpose 
of "bandspreading," to simplify the tuning. 
However. the coils are provided with bases 
having enough prongs so that all terminals 
e. ttte out ; hence it is possible to plug in coils 
halving the tuning to tenser eau neeted across 
the entire winding in the usual way. This 
expedient makes the receiver both a continu- 
ous range and at butdspread device. 'rho 
aerial, first- detector and oscillator coils at 
all plugged in as a unit. 

X -RAY REVEALS NATIONAL UNION 

RADIO TUBE ACCURACY- QUALITY 

Servicemen Everywhere Acclaim 
Fine Tubes -Free Shop Equipment 

\l niy thousands of service experts throughout the 
1 i(ted States are finding il profitable to be tied-up 
Willa the National Union program. They have proven to their own complete satisfaction that National 
U manta more than -Radio Tubes, Nalioual 
U stands as n symbol of more service business 
and better service business nt a profit. No service 
main who appreciates the full significance of what 
National I Inion can mean to his utneneea can possibly 
afford not to tir -up wiih the National Union program. 
Resolve now to tic -up with National Union iu your 
own best. interests. 

FREE SHOP EQUIPMENT 
One of the principal objectives of National Union 
has been to supply the serviceman with mutera 
shop equipment nuti data so that he would be in a 
position to do better service work and more of it at a profit. 'l'esters, analyzers, service manuals and 
service tools are given with the purchase of National 
Union tubes. The wide awake dealer realizes the 
advantage of obtaining his equipment in this way 
as he has loth the guarantee of the manufacturer and 
the backing of Notional Union, 
National Union offers include: 
Servicing Tool Kit, Supreme No. 333 Analyzer, Service 
Manuals -Auto Manual, Triplett Oscillator und Out- put Meter. Triplett Tube Tester, Hickok Diamond 
Point Jr. Tube 'l'ester, Supreme Modelai Tube 'l'ester. 
All Offers, subject to withdrawal without notice. 
Small deposit, \That do you need? Get details! 
r 
a 

Reproduction troua x -ray photo. Cousis eat 
detail accuracy in National Union tubes is one i 
reason they are sold by moreservice men hou 1 

ny other make. Parts of this tube are a. Top I 

Mica; Io. Top Fil. Support ;c. Spiral Fil Hooks; I 
et. Fil. ¡look Support and Fil. Guide; e. Con- I 
trot (:rid Support; f. Plate; g. Control Grid 
Laterals; h. Bulb; i. PlnteWeld; j, Get ter Flag 
Supports; k. Grid Welds: I. Stem Press; no. 
Exhaust dole; n. Exhaust Tub:; o. Rasing 
Cement; p. Bulb to Stem Seal; q. Lead Wire; 
r. Exhaust Tube Tip; s, Rase Pins: t. Fil. I 

Welds; n. Fil. Supports: v. Bottom Mica; w. 
Mica Straps; z, Fil, Strands, II 

National Union Radio Corporation of N 
400 Madison Avenue, 
New York City. 
Gmtdemen: 

i aim interested in 

Nane 

Street 

City State 

AUTO "B" ELIMINATOR 
(2651 Mr, Kenneth (;ray, Hamilton. Ont. 
(Q.) This Is the first time I have sent you 

a letter and it Is tu request you to give me 
an article on a "It" eliminator for a car radio 
set. At present I have a set operated by bat. 
term s, but I wound greatly appreciate an arti- 
ele on this subject Indore long, 

(A.1 Whih it is possible for an amateur 
to vonvt rugi a "It" power unit for a ear radin 
sel, there lare two definite reasons why this is 
not prao t i cal. 

First, the rireult arrangements are such 
that if the vl',r for stleks f and they have 
a bad habit of doing this even In well de- 
signed mn u u fao lured unitsi a very heavy, 
continuous load is placed tan the car battery 
whit-h will very likely ruin It unless the short 
Is rectified within a very short time. 

Second, well designed Ralf] amict ru rt ed units 
are available at such reasonable prices that 
it Is not worthwhile for the constructor to go 
to the trouble of making one, which probably 
would not be as good as a manufactured one. 

(In spite of these objections. we expert too 

print in a forthcoming issue of RADIO-CRAFT 
the data on n vibrator -type "R" unit of simple 
do sign, which the experimentally- inclined radio 
man may tinti pleasure in building -even if, as 
previously stated, it may be economically im- 
practical in the long run.) 

RADIO -CRAFT for JUNE, 

EBSTER - Chicago 
Portable 

Public Address Systems 

COMPACT 

WEBSTER- Chicago PA -42 

A Powerful Public Address System 

Reasonably Priced to Meet Competition. 
Quality for Performance. Send for Circular. 

THE WEBSTER COMPANY 
3830 West Lake Street Chicago, Illinois 

1934 753 



POfTALBOOSTER 
GUARANTEED TO IMPROVE S. W. RECEPTION 

Something the Short 
Wail" Fan has been 

opting tot, fur a long. 
king time, The Pedal 
Yhort wave ROOSTER 
u'II increase the sensl- 
lirity and selectivity of 
your present receiver 
over 309 %. It elimin- 

ates repeat sluts. im- 
age frequencies and 
lowers the background 
noise considerably. 

IF you are inter- 
ested in hearing for- 
eign stations you 
could never hear be- 

fore-IF you hare difficulty In separating stations 
.m the 49. 31. 19, 16 meter and all amateur bands 

IF YOUT background noise is no high -IF you 
r troubled with station. repeating on different 

paints of the dl al- -Ito not bestial a --Pu rebase a 

POSTAL PRE -SELECTOR AND BOOSTER. 
CONSTRUCTION 

Loch Postal BOOSTER id actually laboratory eon - 
struend, tested and calibrated. It employs 2 -78 
pentodes. 1- 2525, . nags that now drawer voila and Is 

entirely !elf -louvered. It H equ i PISA with a gain 
wntrol, switch to rut the II(K).STEIt in ainl rnt 01 

the clrull., and an illuminated aeroplane dial for 
the main tuning control. It is mooned In a beautiful 
sturdy crystal finished shielded salient with rubber 
lega and measures sy " t 9 %" a 0. 

SIMPLE TO OPERATE 
The Postal ROOSTER can be connected to any .el 

in less titan a minute. No tools or sulderlfig neces- 
sary. THE POSTAL BOOSTER WILL IMPROVE 
RECEPTION ON ALL SHORT OR ALL -WAVE 
RECEIVERS, regardless of the make or the price 
you paid. Sold with a money -bark guarantee. Oper- 
ates from either A.C.-11.C. or Battery. Simple 
best met Toni furnished with welt unit. Prompt 
deliveries. 

SPECIAL PRICES 
Sold completely laboratory omslmeted and 
calibrated wills one drawer for any band....319.99 
}latched set Sylvania 2 -7$, 1- 2115 tubes... 2.95 . 

Drawer Coils available for (14 to 29) (29 to 
i31 (55 to 90) (99 to 21111) (21)11 to 350, 
(350 to 550) meter bands. each drawer 3.95 

POSTAL RADIO NEW YORK 
LIBERTY S. 

The 
SHURE 
TECHNICAL 
BULLETIN 
is valuable in your library. 
Devoted to the advancement of microphone tech- 
nique, this monthly publication of Shure Brothers 
Company, Microphone Headquarters, contains 
authoritative and useful information on 
technical phases of broadcast and sound engineer- 
ing, designs data, new applications of microphone.. 

These hack issues are available at 6c per copy: 
No. I Condenser vs. Two -Button Microphones 
No. 2 Field Problems in Microphone Placement. 

Part I- Broadcasting 
No. S Field Problems in Microphone Placement. 

Part 2- Public Address 
No. 4 Miring Circuit Design Data 
No. S The Microphone -An Electric Ear. Noise 

Measurements Bi I Transmission 
No. 6 Field Problems in Microphone Placement. 

Multiple Microphone Systems 
No. 7 Electro- Acoustic Measurements of Micro- 

phone Performance 
No. B High Quality Sound Reproduction. An 

Outline of Factors :4lfecting Fidelity 
No.9 The Truth About Microphone Response 

Characteristic. 
No.10 Tran.rormor. for Speech Input Circuits. 
No. 11 Amateur Radiophone Transmitter.. 

-Part 1 

SHURE BROTHERS COMPANY 
215 W. (luron Street, Chicago. Ili. 

Send me postpaid the following issues 
of the SIIURE TECHNICAL BULLETIN: 

(6c per copy) 
....Enter my subscription for one year. 

(Price 50c) 
I am enclosing...... c. ....in stamps 

cash money order. 

Name 

Address 

City and State R C. (i34 

Have You Seen 

ELECTRAD'S 
10- WATTER? 
it's a corker -and lote- priced I 
Wire-wound, vitreous-enameled, 
and has non -corrosive Mond metal 
contacts and lugs. Same type in 
3 sizes, 3 ratings and 67 values. 

if rite for New Catalog "RC -6" 

i, Variaitgt. NewYork..W 

ELECTRAD 
754 

OPERATING NOTES 
(6'outirturd flout page 711) 

Returning to the shop I sat around about 
an hour wondering if this A.K. job was all I 
wa.. going to get ; but no, the phone rang 
and it was u call from a customer about 10 
miles away. As / do not make any repaire 
in the field, I grabbed my tube tester, tubes 
and tools and pushed the old Liz up the road 
as fast as it would go. 

BRUNSWICK 17 
THE complaint in the set, a Brunswick 17. 

was that it continuously played loud enough 
for the entire neighborhood -the volume con- 
trol, lt, in Fig. 36, did not have any effect. 
After testing the tubes I found that they 
checked O.K. and told the lady that I would 
have to take it to the shop for further 
checking. 

In the shop, and with a high -quality ana- 
lyzer at my finger tips, everything checked 
all right. I replaced the . 't.C,C. tube with 
a NEW tube, but still no control of the 
volume. After about an hour I again tried 
some more tubes. Finally, after about a 

dozen tubes were tried, I found one with the 
correct characteristics and the set worked all 
right. (This was the most stubborn case of 
receiver trouble caused by incorrect tube 
characteristics of any that I have ever run 
across.) I returned the set to the owner 
and received $4.05, as 1 charge 5c a mile for 
handling. 

After having lunch I went to the post 
office to secure some parts I had ordered, in- 
cluding some No. 30 enameled wire for re- 
winding voice coils. I had a Crowley coil to 
rewind, so I then got busy and rewound the 
coil, returning it to the owner and collecting 
$4.00. 

Later to the afternoon a man came In with 
a complaint concerning a Majestic 21U. 

MAJESTIC 210 
HE SAM "the set will not work and the 

big tube gets red hot." I told him that 
no doubt the filter condenser bad broken 
down (this model uses two 8 mf. dry electro- 
lytic condensers), and that I would have to 
bring it to the shop for repairs. Ile wanted 
to know whether I would guarantee the job, 
as Ile had recently paid one Service Man 
87.25 for a condenser job. I told him I 

would guarantee the condenser, C, In Fig. 
3(', that I would put in, for 90 days. as I 
guarantee all my parts for that length of 
time. 

When I arrived at his bause I discovered 
that the lights fluctuated, whereupon I ad- 
vised the owner that I could not guarantee 
the job unless I put a voltage regulator on 
the radin set, because of the faulty line sup- 
ply. He agreed to have this work done, so 
the receiver was returned to the shop and 
the necessary repair affected. I charged him 
811. ;u for the job. 

This gave a total of $24.R5 for the day. 
It is not every day that this much work is 
dose, and neither is it the most work that 
has been done In a day, but the figure gives 
an Idea what the mull-town man has to do 
for a living. 

I do not know bow these charges apply 
to other sections of the country but there is 
net complaint here. It is vitally necessary 
that all work be the best, as bad news travels 
fast in a small town and it is necessary to 
gel repeat business in n small town to make 
a living. Word of mouth advertising is the 
best for worst) advertising that a radical-I- 
rian can get so I try to please everybody, 
even if I lose money on an occasional job. 

I might also add that I keep a perpetual 
stock inventory tend buy parts whenever I 

peed over $::.00 worth. In this way my sup- 
ply expenses are never IRgtvy one month and 
Ii_ht the next unless business rises or falls. 
In other words, I try to keep my expendi- 
tures on a percentage basis in proportion to 
my Income. 

I use a claim check that serves two ptlr. 
poses: 11) it acts as an invoice of the repair 
bill; and, 121 when signed it gives me a 
record for future referluce -a lati, It notifies 
the customer that all repairs are cash! 

Although the preceding information is gen- 
eral, it just shows what Is done in nay shop 
and it might help someone who is Oguriug on 
starting a shop in a small town. 

I keep about 50 tubes of all kinds and a 
stork of parts which generally have to be 
renewed. An elaborate test panel Is not good 
business for the small -town mau as his vol- 
ume of business will not justify the expendi- 
ture of over $150.00 for test equipment. An 
analyzer, tube tester and oscillator are 
ESSENTIAL and they ehuufd be of yo.d 
qualify. 

As to advertising, I use only e form card 
similar to those which have been shown to 
past issues of Remo- Ca. +eT, at I have not 
been able to see tiny results from newspaper 
and other methods; I repent, a satisfied 
customer 18 the best advertising. 

Hope to bear from sumo other country 
radio doctors In the Clear future. 

WARREN K. PRanar. 

ADDITIONAL DATA ON PENTODE 
CIRCUIT TROUBLES 

C. A. Goditus 
lin an article entitled. "What Is Wrong 

With Our Pentode Circuits ?" which appeared 
In the October, 1933 issue of RADIO- CRAFT. 
pg. 242, many interesting points in the opera- 
tion of pentode tubes were discussed. Editor) 

IN THE previous article on type 47 pentode 
I troubles, It was seen that after being In 
use for several months, the tube would be- 
come an oscillator if the load Impedance was 
of proper design (7,000 or 8,000 ohms for 
maximum undistorted output). Under this 
condition the music is just about audible and 
a hum is present. This happens after the 
set is in operation about ten minutes. or 
sooner If a loud static discharge or line nuises 
causes the control -grid to go positive. Cures 
were outlined in Figs. A. It, and C. perma- 
nently eliminating oscillation in such circuits. 

More Information was uncovered. both in 
sets having high load impedance and In sets 
having low impedance. Seta with high load 
Impedance are troubled with hum, distortion. 
and cutting -off ; sets with low load imped- 
ance are troubled with hum and distortion 
only. 

Fig. 4 

The Unit R here is an oscillation suppressor. 
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This Sew Book! 

PUBLIC ADDRESS 

INSTALLATION 

AND SERVICE 

Modern Methods of 

Servicing and Installing 
Public Address Equipment 

1i 

I, 1 

v;I 

G[P SwRC Rmlt=OVa. 
CC) 

Every Service Man Needs This 
P. A. Book 

Here is the new edition to the RADIO. 
CRAFT Library Series --it's a book which 
shows radio men how to really make extra 
money in a fast -growing field, allied to 
radio. In public address work unlimited 
opportunities arise-it's practically a reju 
venation in radio. Know the facts about 
public address equipment and get your 
share of business. Get a copy of PUBLIC 
ADDRESS INSTALLATION AND SER- 
VICING. by J. T. Bernsley -it covers 
modern methods of servicing and installing 
public address equipment. 

A Brief Summary of the Contents 
AUDIO AMPLIFIER FUNDAMENTALS- 

Introduction; Discussion on tsPee of ampllOca- 
tion -transformer coupling. resistance oupling. 
impedance coupling. push -pull and miscellane- 
ous; New Tenus and Theory -Clete A ampli- 

fication. Class B amplification. Voltage ampli- 
fier; l'mver amplification; lare -amplifier, Car- 
bon microphone. Condenser mlrruphone. 
bon or velocity microphone: Power Supply Re- 
qulrements -For Class A. For Class B. 

PUBLIC ADDRESS AMPLIFIERS - 
Standard In,tallation-4t watt amplifier. 7 

watt amplifier, 10 watt amplifier, 15 watt am- 
plifier, 20 watt amplifier, 30 It amplifier, 40 
wort amplifier. 50 wean amplifier; Special In- 
.tallatibn -- Portables, \Iubi ie -use AwVlISrn. 

INSTALLATION INSTRUCTION- 
Analyzing Requirements; Real methods for 
installing- Indenter, outdoor; Methods for mini- 
mizing 'howl" or audio oscillation pressa 
after Installing; Speaker Installation thorn 
type. baffle type); General Instruction and 
Lints. 

ACOUSTICS - 
Itow to survey and analyze an auditorium for 
rev rrheraton time --with formulas, and correct 
method f.r treatment: chart with absorption 
u- ettkients of standard treating material. 

SERVICING-FORMULAS- 
Amplifier,; Power Supply devices; Speakers; 
yllemphoues (carbon wsrdenser, ribbon or 
velocity); Formulae. 

64 Pages-6 a 9 Inches- 
Over 50 Illustrations 

TM, book can he fought In combination with 
ouw) bu, ks lu thl. -ride. .re page 708. 

GERNSBACK PUBLICATIONS, Inc. 
96 -98 Park Place New York, N. Y. 

MAIL THIS COUPON TODAY! 
GERNSBACK PUBLICATIONS, Inc., 
96.98 Park Place. New York, N. Y. 
Gentlemen: Enclosed you will find 50 cents. 
stamps, checks or money rder accepted, for 
widen send me postage paid. One aCopY of the 
new hook. PUBLIC ADDRESS INSTALLATION 
AND SERVICING. 

Name 

Address 

City State RC -634 
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PHILCO 70 AND 90 

TIIE 
Sl:'l'S with high load impedance cut 

off due to the 47 tube circuit going into 
oscillation. It was altee found' that if too 
low a filament voltage was used in high - 
Impedance sets, they cut off very easily. .\ 
low filament voltage is the same as sain;c 
the tube has a low emission, also a ressl. -d 

mutual conductance, tusking the tube ci rn i it 
oscillate more readily. l'hilto 70 and Do 

models having 2.1 \', on the pentode lilmucut 
at Ill/ V. A.C. Itue, lure the bad actors Their 
pentodes go into circuit osentail' very 
.easily. 

Pentode tode tubes of the 47 type should be put 
In circuits using resisfnnee- coupled inputs 
under the following conditions only : the grid 
resistance should not exceed 511,0014 ohms if 
grid bias Is obtained from part of the voltage 
divider ; the grid resistance should not ex- 
ceed 0.5-mcg. if grid bias is obtained by at 

resistor in the plut e- return lead. Trans- 
former coupling is recommended, due to the 
low 11.('. resistance of the sccuudary, as com- 
pared to u grid leak. 

\Ve are concerned about grid resistance 
because in the 47 type, the control -grid is 
mounted closer to the filament than in any 
other high- current tube; also, the screen -grid 
is very elates to the control -grid. When oper- 
ating the filament at 2.5 V. at 1.7:3 .\., the 
semen -grid current Is 7.5 ma. and the plate 
current Is ma., the screen -grid having a 
red color at this current. The control -grid 
is in very close quarters; the heat, due to 
welts power dissipation in the tube because 
of filament, screen -grid and plate cu recut s, is 
e lusted to the control -grid, marking grid 
emission possible. This is very noticeable in 
every tube after it has seen several months 
of use, sometimes only u week after it Is 
put in service. 

'Phis grid current, I, fillies the grid leak 
resistance, It, gives n voltage drop whirls is 
out of phase with the source of grid bias at 
the voltage divider, the resultant grid bias 
being less negative, permitting at greater flow 
of electrons from filament to plate ansi 
screen-grid. This causes more watts dissipa- 
tion, more treat. and In turn more grid emis- 
sion; this increases the I it It drop, with 
nsul tunt still less grid bias. This cycle of 
events takes place until the r^n'ait:lnt grid 
bias IA eventually zero- It Is impossible for 
the oontrol -grid to become positive because 
electrons would be attracted to the grid. 
causing a drop across the grid leak in the 
opposite direction. 

i . \s the phte and screen -grid current values 
are excessive under these conditions. there Is 
considerable heat dissipated in the tube, 
anteing the screen -grid to get almost whits' 
bot ; the tilanu'nt emission also increases 
from this extra heat. 'Phis takes place until 
the tube is damaged to the extent where If 
bi-en ntis al weeirk tube, lie ring low rla to and 
screen -grid currents, and not enough heat is 
present in the tube to cause grid emission'. 

In Fig. 4 is shown a part of the circuit 
of a Phllco 90. which uses a single type 47 
tube; suppression resistor R, 2,000 ohms, de- 
prives the screen -grid of some voltage and 
also lowers the screen -grid ('nitral. When 
some grid emission takes place the resultant 
grid hies is less negative, the screen -grid and 
plate currents tend to ins r,a s. Hind thiq 
there is an Increased drop across lt, wide]) 
makes the sireeu -grill voltage lower. .\ point 
is finally reachwl where the drop across It 
dues not allow the grid to become too low 
a negative value, and does not allow the plate 
current to increase above Its fated current, 
booing impossible to damage the tube. or cause 
hum and distortion. (Although the screen - 
grid voltage becomes low and the plate volt- 
age increases, there is no drop in amplifica- 
tion, our Is the tone Imps ired.) 

STEWART -WARNER AND 
ATWATER KENT 

THIS grid- current trouble also will be found 
In such sets as Stewart- \\'orner. Atwa fee 

Kent, and others using high vit lues of grid 
reAistauor and high values of screen -grid and 
plate voltages. (Note that Il'A Victor em- 
ploys transformer input exclusively, and that 
they do not have grid -current trouble in their 
set models.) 

C. A. ( ;OI,ITI's 
(Continued on pale 7601 
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Make Quicker, 
More Accurate Tesis 
tvii-1EW Noe1167 

DEVELOPED by some of the in- 
dustry's outstanding engineers, the new 
Triplett No. 1167 instrument is arous- 
ing widespread interest. While simply 
designed and easily operated, its ex- 
treme accuracy and completeness satisfy 
the most exacting requirements of the 
professional service man. 

With this new instrument, you can quickly 
and accurately measure voltages, current, re- 
sistances and continuities without removing 
the chassis from the cabinet ... using the 
cable and plug to make the connections be- 
tween the set socket and the tester. 

The 1167 unit incorporates a direct -reading 
Ohmmeter, Output Meter, AC -DC Volt- 
meter and Milliammeter. All readings are 
controlled by a selector switch. The Volt- 
meter has 1000 ohms per volt resistance. 
Voltage readings: 15- 150_750 - Milliam- 
pere readings : 0-1.5-15-150- Ohmmeter 
readings : 0- 1500- 150,000- 3,000.000 ohms. 
Dealer's net price $25.00. 

The above two -unit tester is also furnished 
in a three -unit combination. No. 1179 con- 
taining an oscillator for broadcast receivers 
at $34.67 net, or the new No. 1181 with an 
All -Wave oscillator at $38.00 net. 

With this combination of precise measuring 
equipment, the service man will have a com- 
pact, portable laboratory at his command 
fist- every servicing need. Order from your 
jobber today. 

THE TRIPLETT ELECTRICAL Stt 
INSTRUMENT COMPANY 

60 MAIN STREET BLUFFTON, OHIO 

Mail Today For Details 
r 

THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
60 Main St., Bluffton. Ohio 
0e, 'men' 
Send tee catalog cn Triplett Instrument No. 1167, 
and your complete line of radio servicing Instrumente. 

Name 

Street Address 

City State 
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Check Shorts! 
RADOLEK'S 

"Build It Yovrself" 
New A.C. Tube 
Short Checker 

Ts tubs Socket pins 

For 4, 5, 6 end 7 prong tube. 
Catches all Interelement Shorts 

Essential Parte Supplied by Redalek: 1- Tapped 
Choke, I- Special Variable Resistor. 1 -Neon Bulb. 
1 -4, 5. 6 Hole Tube Socket. 1 -7. 7 Dual Seven 
socket. 1 -Neon Bulb Socket, and Plane for Build- 
ing. Regular Value of Parts $4.55. 
YOUR SPECIAL PRICE $4.00 

Theory: A shorted Tube Eleme- nt will auto a cir- 
culating current In one portion of the tapped choke 
which arts as an Auto- Transformer, changing its tin - 

pedance from that which balanced the Variable Re e- 
elator to negligible quantity. thon rousing high 
voltage germ the Neon Bulb -indicating a shorted 
tube. 

RADIO DEALERS AND SERV- ICEMEN: Write for 
your coo of the New 1934 RADOLEK PROFIT 
GUIDE! Kindly enclose your business card or use 
your letterhead when requesting our Catalog. 

The Radolek Co. 
DEPT. 133 601 W. RANDOLPH 

CHICAGO, ILL. 

Try BUD Sound 
Equipment 

For Five Days 
Absolutely Free! 

BUD 
Laboratory -Built 

R A. Equipment 
ELECTRO- DYNAMIC UNITS 

CARBON AND CONDENSER 

MICROPHONES 4 d 6 FT. 

All ALUMINUM TRUMPETS 

FIELD EXCITERS AIR COLUMN 

HORNS LOW AND HIGH 

FREQUENCY UNITS FOR WIDE 

RANGE THEATRE USE 

m 

e 

i I m ore cmol mopec 
n of o re Lae of BUD 

labor y bu,h eau, and eau 
ment We 99e,t su Mat you Con- 

duct m ft 
C 

cmpaave ,e 

W. CHALLENGE you to dupl.. 
BUD perlormonce and BUD 
DEetonusu1Ir At ANY lerCf. 
Write today for descr.p,,ve 
lueromre and ence0 and derail 
of our SRO fivE DAY Teut offer 

BUD SPEAKER CO. 
Eirs JACKSON Sr 

TOLEDO OHIO -U.5.A 

the finest 
Get RESISTORS 

SUPPRESSORS 
CONDENSERS 

Sere e.perlmente, and manta°.rrrer °like, through 
Our the world, rely upon Conon °stet for quality end serra. 

Surpassed. New catalogs show complete lias of resistors, 
auto redit super , end tend . 

A., Your Jobber o, Write 

ECONriNPRUL CARBONInc.j 
130;4 LONAIN AVE CI.E.VFI AND OHIO 
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THE UNI- SHIELDED THREE 
(Continued from page 735) 

battery. Of course, the correct voltage reduc- 
tug resistor will have to be used with each 
particular type of "A" supply to bring the 
voltage down to the required 2 volt value. 
For example, a ,7 -ohm resistor will have to 
be used in series with an air cell battery or 
with a single cell of a storage battery; a 
ohm resistor will be needed in series if two 
I% volt dry cells are used, etc. The total 
filament current is only -38 -A. and this drain 
Is so light that even the 1% volt dry cells 
should last a long time without requiring 
replacement. Three 45 volt "B" batteries 
are required and 13% volts of "C" battery. 
Only .02 -A. Is drawn from the "B" batteries. 
Hence, this set is extremely economical in 
operation. 

The Circuit 
It will be noted that the antenna is cen 

nected directly to the ILI'. tube, VI. That i- 
to say, the signal is impressed directly upon 
the grid of V1, dispensing with the antenna 
coil or coupler. 

Tuning is accomplished by means of a 140 
mmf. variable condenser CO shunted across 

' a plate impedance coil T.1. The latter con- 
stitutes the lounger winding. 1.1, of a special 
four -prong, plug -ln coil. The shorter winding 
of this coil, 1:2, sorvos as a tickler. being 
connected In series with the plate of the de- 
tector tube V2. The regenerative action 
thus obtained is very strong. Regeneration 
Is controlled in the conventional (that is, 
for screen -grid tubes) manner, by varying the 
screen -grid voltage of the detector. The po- 
tentiometer 114 is used for this purpose. This 
method of control is smooth and effective. 

The short -wave plug -in coil is of special 
design. lour of these coils are used to cover 
the band from 15 to 200 meters (20,000 to 
1500 kc.). A feature of the coils is the 
band- spread effect attained through proper 
design and the use of shielding. 

Values of 100 mmf. for the grid condenser 
C7, and 10 megnhms for the grid leak I13 
have been found to give best results. How- 
ever, in some cases it may be desirable to 
use a smaller grid leak, such as a 5 or even 
of a 3 megolim unit. 

'l'he 2tf. mhy. 11.1'. choke, R.F.C., serves to 
block off R.F. currents from the audio dr- 
cuit. These currents are bypassed through 
the ,001 -tuf. mica condenser, ('s. Values 
both for the ILN, choke and of the bypass 
condenser have been calculated carefully for 
high -frequency reception and should be ad- 
hered to for best results. The use of an audio 
plate choke nt ('h. adds Immensely to flu 
efficiency of the receiver. permitting a higher 
plate voltage on the detector and thus in- 
creasing the sensitivity to an amazing extent. 

Since the output amplifier pentode V3 uses 
a "t:' battery for negative grid bias, a grid 
resistor R7, having a value of .5- mcgohm, is 
used. The eInvention:0 ,0'2 -ni f. eonpli ng con- 
denser, l'1, Is employed between the detector 
and the audio stage. The 33 output tube 
has an undistorted power output of 700 milli - 
watts. This tube is capable of producing con- 
siderably greater power output than three - 
electrode power amplifiers of the sanie current 
drain. Furthermore, the 33 has greater am- 
plification than is possible in a three- electrode 
amplifier, without serious sacrifice in power 
output. The power-handling ability of the 
:13 tube is made possible by the addition of 
both a suppressor -grid and a screen -grid be- 
tween the grid and plate. The suppressor Is 
placed next to the plate and is connected in- 
side the tube to the filament. 

The .001 -mf. condenser, 1'11, improves tone 
quality since it bypasses certain of the harsh 
or scratchy higher audio frequencies which 
are often especially noticeable with pentode 
output tubes. The triple- spring open -circuit 
,lack .T1 permits earphones or loudspeaker to 
be plugged into the Output circuit as desired. 
When the plug is inserted in the jack, this 
also automatically -closes a second circuit 
between "It" minus and the chassis. The 
Jack Is Insulated from the chassis. 

Unique Chassis Design 
This set derives its name from Its unique 

chassis design. The chassis. panel, and 

ZEbe 

1Breaker5 
ON THE OCEAN FRONT 

ATLANTIC CITY, N. J. 

Situated directly on 
the Boardwalk and 
convenient to all Piers 
and Amusements 

PER DAY 

per person 
$6.00 

Private 

With Meals 

Bath 

EUROPEAN $3.00 
PLAN 

Private Bath 

Hot and cold sea water in all bathe 
Excellent Food -French Cuisine 

Garage 

EMANUEL E. KATZ,M an. Director 

CLASSIFIED ADVERTISEMENTS 
Advertisements to thlc Seeti n are inserted at the 
cost of twelve cents per word for each insertion- 
ash. 

initials and address each count a one word. 
should accompany all classified advertisements 

unless placed by a recognized advertising agency. No 
less than ten words are accepted. Advertising for 
011a July. 1931, Issue should be received not later 
than May 5th. 

FARM RADIOS 

NEW "DRY CELL" ALL -WAVE RADIO. Coast to 
coast reception. Cost 10e weekly. 20th Century 
Co., B -2193, Kansas City, Mo. 

INSTRUCTION 
RADIO HOME STL-I)S' COURSE-FAMOUS RADIO 
Doctors Course; 5s I<sinis, over 5011 illustrations 
with supplementary service data and genuine blue 
prints. Huudrods sold for $79.50. Complete 
counce shipped prepaid $7.50. Examinations in- 
cluded, but not corrected. Order now. Supply 
limited. Liquidating Agent, Eugene Parker, 
Pierce Ave., Salem, Mass. 

RADIO 
TRANSFORMERS AND SPEAKER FIELD COILS 
REWOUND or made to order. Transmitting 
power transformers. All types of coils wound. 
Send for circular. Red Arrow Radio Products. 
2301 Grand River. Detroit. Michigan. 

SONGWRITERS 
SONGWRITERS! POEMS, MELODIES. AMAZING 
OPPORTUNITY. Hibbeler, D153X, 2104 Keystone, 
Chicago, 111. 

ØOLQQfr 
THE MAGAZINE OF SEX SCIENCE 

SEXOLOGY, foremost educational sex magazine, ie 
written in simple language and can be read by 
every member of the family. It Is instructive. en- 
lightening-not a risque book -contains no jargon. 

Contains 25 Important articles on Sex Science, Bs 
Pages, with attractive taro -rotor rover. Here are 
few of the p import ant articles 

Editorial -"Sex Sins"; Children with Tails (Il- 
lustrated); Sexual Deprossants "; Foreign Bodies In 
the Vagina ( illustrated ) ; Sterilization of Men and 
Women (illustrated) ; Inheritance of Disease; Men 
Who Are Not Men (illustrated); Contraceptives and 
Science (illustrated); Birth Customs of Savages lil- lustrated); The Awakening of Sexual Life (illus- 
trated); Signs of Previous Pregnancy; Your Unborn 
Child (illustrated); Impotence in Young Men; A 
Mother at Twelve (illustrated). 

Get copy of SEXOLOGY on any newsstand. er. 
If your dealer cannot supply you, send 25e to 
stamps for a reDY Or the current issue. 
SEXOLOGY. HR West Broadway. New York, N. Y. 
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FREE 
48 -Page Supplement 

to the Auto -Radio 
Service Manual! 
To everyone who now purchases the OFFICIAL 
AUTO -RADIO SERVICE MANUAL this big 
48 -page Supplement la nsued FREE. Prac- 
tically MI of the latest sets, together with ser- 
vicing Information will be found In these new 
pages. The new Supplement does not increase 
the cost of the book to you. but gives you an 
Auto. Itadlo Service Manual that Is right tap- 
es-the-minute with service notes. 

Good Money in Servicing Auto -Radios 
If you are overlooking servicing auto radial. 
you're missing a great deal of business. The 
auto-radio 

ohbusotle:s 
had Its greatest boom last 

nrf usands of sets were sold. By 
now many of these same seta require senlcing 
and with hundreds of them right in your own 
trommunity, you Ian build up a good auto -radio 
servicing business. In a short time you vn 
easily add 2y5;ó or more to your regular servic- 
ing business. 

List of Sets Covered in the Manual 
Arnie Radio Mlfg. Co. P. IL A co. 
tlllrvl Raab) Corm ylelbom Radio \Ifg. Co. 

Atwater Kent Nita. Co Montgomery Ward & Co. 
Audlolo Itadlo Co. National Co.. Inc. 
Autocrat Radio Company NobiiuSparks Ind.. Inn. 
Alm matte IAOIIo Mug. Co. Phllro Radio & Tel. Corp. 
Carter Genemotur Corp. Plerre -Afro, line. 
Census Itadle l'md +. ('o. Premier Eleetrlc t'o. 
Chevrolet Motor Company Radio Cbassi . Inc, 
Consolidated industeieo, RCA -Victor Co.. Inc. 

Ltd. Sentinel Radio Corp. 
Conley Radio Corp. Sparks- Wit hinate° Corp. 
Petro Appliance Corp. Stewart Radio & Tel. Corp. 
Untrola Itadlo Coto . 

Steuart -warner Cure, 
Emerson Electric Mfg. Co. St mmberg- Carlson Tel. 
Fads Radio & Eier. Corp. Mfg. Co. 
Federated Purchaser. Inc. Traustormrr Corp. of Am. 
Ford -Majestic United Antler. Bosch Corp. 
Franklin Radio Corp, United Motors Service 
Galvin Mfg. Corp. U. S. Itadlo & Tel. Corp. 
General Electric Co. Ptah Iloilo t'rot's C,. 
General Motors Corp. Wells- Gardner Company 
M. it. Grebe & C . wholesale Itadlo Sen. Co. 
Grigsby- Orunow Co Rudolph \Vssrlitzer Mfg. 
Chas. flooded') Coo Many 
lnternationul Ito. ' 7.oaith Radio Corp. 

$2.50 
Over 200 Pages 

Over 500 Illustrations 
9 x 12 Inches 

Flexible, Loose -Leaf Cover 

Mail This Coupon Today! 
GI:ItNSIIACK PUIILICATIONS, Ine. RC634 
9G -98 l'ark Place. New York, N. Y. 
Enclosed you will and my remittance of 82.50 
for which please send me One copy of the 1933 
OFF11'IAL AUTO- RADIO SERVICE MANUAL 
unit FREE 48 -page nleuunt. Send remit- 
tame In cheek or money order. Register letter 
if it eontolns ah or r orremry. WE PAY 
l'OSTAG E. 

Nam. 

Address 

c1t7 

RADIO -CRAFT for JUNE, 

shielding are in ale piece, no show's in the I 

pbut,gra lilts. In effect. this results In n suer 
irg panel Of pleasing appearance. n "I 
shaped shielded well for the Three tube. :Hp! 
the plug -in 1.11. :uni also erring ire shielding 
for the parts beneath the chassis. This de- 
sign dispenses with extra shielding anti, more- 
mer. 1s efliii, nt, rugged, collsilart, and eeo- 
nomieal. The chassis will readily slide into 
a metal or wuoll i:It'ryinu rase and presents 
a neat. attractive :111pra l':Inte. 

While the receiver has sufficient power to 
operate a Inlldspealter On many stations, It 
was purposely designed to h:n'e high !C.F. 
sensitivity s, as te, bring in the hard -to -gel 
foreign stations un nrllh,1ms. In Other 
words. irisOead of increasing expense and 
contplilatiug the cirrttit by the addition of 
A.F. stages. the designer colleen' rated on 
producing :I simplified cucail. actually capable 
of bringing in extreme DX with sufliei nt 
power to be heard readily on n good pair of 
earphones. \Vitt the ordinary threw -tube 
shortwave receiver. this comfit-bin Is gener- 
ally reversed, as most such reeei ve rs ore 
designed with a "showy audio system, but 
with a relatively weak R.F. circuit which 
falls down badly when it comes to bringing 
iu real distance. 

Operation is easy since the set Is perfectly 
stabilized and more than amply bypassed. 
Naturally, a certain amount of skill and ex- 
perience Is needed to bring in law power 
foreign stations, but there is nothing Il'ith-y 
about the tuning or the regenera1 i,nl control. 

In constructing the receiver, the four 
sockets are mounted IIl'st. Then, the jack .11. 
plate choke ('h.. tuning condenser ('G. and 
switch Sw. 1 are mounted on the front panel. 
As mentioned above. the jack most he in- 
sulated from the panel by liber washers. The 
twin binding post. RI'I. 111'_, are mounted on 
the fear panel. 

The R.F. choke, R.F.(.: is fastened beneath 
the chalssis between the sockets i r(iv ided fol 
1.1 and 1'2. The other small parts. which In- 
clude carbon resistors and mica and earn'idg.- 
condensas. are soldered in place while the 
sot Is being wired. In proceeding with the 
wiring. the grid circuits should he w'Ired 01,t. 
tb,,ll Ille Nat's. next the iR:llll('tltS aiiel finally 
the raglans bypass c leasers. The positive 
Iilament tribitnnls of the tube sockets any 
br groan b..) tiredly to the chassis -also the 
.rrnttd I,rtnival 1:I"2. the spring contort of 
jack .1 1. and the returns of the bypass eon - 
dirts,'rs. Tho ".\" plus Lead of the cable is 
also gra tingled tu the chassis as well as une 
end of the volume control potentiometer 114. 

After the wiring is c1011 ploted and checked, 
the ea bue Should be connected to the bat- 
teries in preparation for the initial test. 
Tubes earphones. and one short -wave coil 
are plugged in. and antenna and ground are 
connected. 'l'he coil covering the band op 
to 2110 meter's sill lie used for the first 
test. I he regeneration control It Is tt 
not il t detector tube cirrtlit r aril 
Then n station whistle is tuned in. 'fill 
back the regetiera I ion coin col slightly tt 
11,11111 just before the set 'spills ucrr' e' 

up the whistle and brings in the dr,ircd 
fion loud and clear. 

PoRGSON LEADS AGAIN! 

C 

ck 

I 

ti A\ pi% 

r \HE tÓO NQ`% 
QyàYSSAS 

FRCS TRIAL 

$1]00 
COMPLETE 

WITH THIS SPECIAL OFFER 
FOR A LIMITED TIME ! 

For the first time, a d -tube ALL-WAVE A.('.-D. C. 

all- pnnmse set! Operates anywhere. with adapter can be 
used on ear, boat, farm light pistil, summer ecltage: 2. 

awl 22101 wits. Radio amateurs rind it Ideal, tsitb 
lnkabl, hand story.). fine terrain. Tune. 15 to 

7Ú01 meter. II IIl to 20,0(10 ke.). Unusual nbllity to get 
cults on CMV; (lasers all hmadrast bands, F :mrlent 

111111t-in aerial kites ltes outstanding perfonuaue with our 
All- Ware Aerial; Dynamic speaker. Complete with 
1:12.1- l'uouingluun latest -type tubes. Itt'.\ licensed, 

To Get It At This Price You Must 
ACT AT ONCE! 

\l 'e reserve right to withdraw this offer In reasonable 
u'n I lime. To buy now (at less than half retallO ORDER 

late,. NOW. Order right font sli -ill confidence t u Out yo 
gel a }unison guaranteed non n, with :11) -day VItll E; 

'ting T111A1. in sour home. (Send ',lotiey Order fir Crn tiled 
the Cheek for prompt shipment.) 

leal, 
Sta- 

List of Parts 
Three Trutest .1 -m L, 400 V. cartridge con- 

dnsons, i'2. (4, ('0: 
One Trutest .1 -mf., 200 V. cartridge con- 

denser, C:;; 
uMe 'l'en test .27.-rllf 200 V. en ri idge con - 

denser. ('6 
Ono 'l'i'ttlest 1.111 ulnit. tarlable condenser. l'0: 
one .\croc', 100 11uuf. mica cond,ttsrr. C7: 
,Luc Ae1.11 wx .11111 -1d'. mira condenser. ('S: 
.01e 'l'rni,sl ,(12 -t1f., 200 V. cartridge cou' 

denser, CI : 

I.110 . \erotox .001 -n1 f. COO 'i', cartridge con- 
denser, l' I I : 

One l'eut est 10 twig.. ).. -R'. carbon resistor, 
111 : 

Ono Trutest 40,000 ohm, 14 W. carbon re- 
sistor, it2 : 

One Trutest 10 meg.. 1 R. carbon resistor. 

One 00,000 ohm potentiometer, R4; 
One Trutest 00,000 ohm, 'î W. carbon re- 

sistor, 115; 
Two Trutest .5 -meg. t¡ W. carbon resistors, 

RC. R7; 
i'ne three spring open circuit Jack, J1; 
,o, twin binding post, 111'1, 

1934 

Complete Line -Amazing Prices! 
There Is a Fortson guaranteed radio 

for e very need: A.C. -1).C.; Dual ware; 
All- Wm Battery; beautiful Consoles; 
for home. farm. foreign. From 20110 - 
mile range midgets that get police calls 
to S'tlloe world- w'Itle receivers. Fine 
Oolitic and Mlodentistic cabinets to 
hale from. Special 0-, 

Tolle Auto ltadhr -gel Olin 
,iwI'ia,.atIons before buy, 
1g a set for your ear! 

Send today for our big. 
new F'itEl. catalog! 

Prices from $9.45 up 

tamp le to 
lino of 

guaranteed 
radios to 

choose 
from 

Money- Making Opportunity! 
Just showing this Fortson to friends 

resulted in Tw'ELV1: orders for use 
owner w' in first few eeks. lie gets big 
profit on ever' sale. You r 

rl 
uake 

pan. pan. Fortson pay Its way In Orders. 
Pan or full -time offer. Samples free. 

MAIL COUPON NOW 
s 

FORDSON RADIO. Inc.. Dept. 6.38 
Oakman Bldg., Detroit, MIch. 

Send me new FREE catalog and agent offer 
(this Is NOT an order./ 

Name 

Address 

City Stat. 
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Behind thePOLYMET 
rade Ma rk 

Many leading manufacturers, in both the radio 
and electrical indu , have come to recognise 
in POLYMET Products that quality, so essential 
to dependability. THEIR ENGINEERS DO 
NOT GUESS -THEY KNOW. 

The successful service man does not guess, he 
knows that the use of POLYMET Products in 
replacement work is his guarantee of satisfaction. 

Polymet Condensers 
ELECTROLYTIC 

Wet and Dry Types 
PAPER 

Pe-rite Tubular 
Hi -Volt in Cans 
Uncesed Sections 
Oil Cond (Transmitting and Industrial 

uses) 
MICA 

All Types -Midget sires with lugs or leads. 
Large type for industrial uses. 

TRANSFORMERS 
WIRE WOUND RESISTORS 

Write for 1934 catalog now 

POLYMET MFG. CORP. 
e33 -R East 134th St. New York, N. Y. 

NEW! SENSATIONAL! 

110 VOLTS AC FOR AUTOS 
The new AUTONATOR generates 110 Volt A.C. Cur- 
rent in motor ear, aeroplanes and from all tipra of 
engines and motors, direct from fan belt. Costs 
nothing to operate. No service-no brushes, collector 
rings, commutator or wire wound armature. ideal 
for operating PORTAIRLE Sound Equipment, A.C. 
Radio Sets, Neon Signs. Electric Lights. Search- 

lights. Send for complete details. 
AUTONATOR LABORATORIES, INC. 

8440 South Chisago Ave. Dept. A Chime, Ill. 

' COMPLETE ELECTRIC PLANTS 

950 Royalston Avenue 

ONAN A.C. PLANTS furnish 
current as city sr nice. Op- 

erate.: Radio. water System and 
Household Appliances. 

SIZES 300 WATTS UP 
Models low as $99. No battery. 
For farms, lake hones, rommer- 
ial purtxises, toddle address. 
Some dealer's territory available. 

D. W. ONAN & SONS 
Minneapolis. Minn. 

TODAY'S PROFIT OPPORTUNITY 
INVESTIGATE MOTION PICTURE SOUND 

Buy From the World's Largest Suppliers 
Esrepllnal I la ten ins In New, Used and Rebuilt Motion 
Plrture Apparatus. Recent Government Surplus and 
Liquidation of other manufacturer such as PACENT. 
ROYAL IMPLITONE. POWERS CINEPHONE. TONE - 
0.GRAPIL ItIOPHONE, RCA PHOTOPHONE and 
others now offered to our trade. 

Write for Our Latest Illustrated Catalogues 
S. O. N. CORPORATION 

Dept. RAC IS00 Broadway, New York, U.S.A. 
EXPORT: 120 Liberty St.. New York 

CABLE ADDRESS: "SOSOUND" New York. All Cedes. 

CONCOURSE 
Dry Electrolytic 

Wax Paper 
"Peewee" Paper Tubular 
CONDENSERS 

369.409 WAI.ES AVENUE, NEW YORK 
Write for 1934 Catalog 
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One 'Protest special 4 prong shielded plug -ht 
set of roils wutantl on 1% in. forms. 1.1. 1.2: 

One 'Protest 2'ta mhy. ILI'. choke, 
Une 200 hy. plate choke. Ch.: 
Une type :14 pentode, VI : 

Une type :12 screen -grid tube. l'2: 
Une type :; pentode V:1; 
une rotary. switch with bakelite knob, Sw.1: 
une vernier dial: 
One 6 ronductar battery cable; 
One roll solid hook -up wire; 
Twit serest -grid clips; 
t hu' 'Protest 5 prong wafer socket: 
Two Tratest 4 prong wafer s nkets: 
Ono 'flattest 4 prong coil socket: 
l (ne phone plug: 
One pair phones: 
Three 4T V. "II" batterlee; 
Three 44 V. 'I'' batterica; 
'l'wo 1 t, V. '.\" cells ; 

Une Trutest metal Chassis. 

WELLWORTH 
Worthwhile 

Bargains 
Here are two products of famous companies - 
the quality of each piece of equipment is only 
too well known. At prices for below their 
regular cost, this merchandise can be bought. 
Order from this advertisement. DO NOT 
WRITE FOR CATALOG. 

G E 
PHONOGRAPH 

SHORT -WAVE BOOSTER 
I ronliup,l Js us,, pm, 

Construction 
An approximate idea of the layout of the 

various parts employed may be obtained from 
Fig. A. The two 7$ tubes are c pletell 
shielded to insure stability of operation and 
maximum efficiency. The "can" which con- 
tains the coils is removable, and a separate 
can with coils is provided for each wave band. 
This unit slides "in" or "out" of the receiver, 
making eontatct with spring prongs that are 
mounted in the space above that alloted for 
the "can." A view of the coil can construc- 
tion may be seen In the top photo which 
Illustrates the booster in Its entirety. 

Only two wires are required for the entire 
installation -no tampering with your present 
retetver being necessary. These two ronnec- 
tiuna are the "antenna" and "ground ", which 
connect to this booster instead of to the re- 
ceiver. as formerly. The set's "antenna" and 
"ground" posts are connected to two special 
terminals (marked for this purpose) on the 
booster. Then plug the power cord into the 
light socket and after a few seconds that 
are required for tubes heating up, the unit is 
ready for opera lion. It may be necessary to 
reverse the plug whore direct current is being 
used. 

Tuning the Booster 
Tuning is accomplished in the same manner 

na before. excepting that two tuning controls 
are now in Ilse. The booster control will 
generally operate in step with the tuning dial 
of the receiver. i.e., if the booster tuning dial 
is at 40 then the receiver t tilling dial should 
tune in the vicinity of 40. A separate vol- 
ume control is included in the design of this 
unit. and it regulates the degree of sensi- 
tivity for volnnt,u that may be desired. A 
complete schematic wiring diagram of the 
Booster Is shown In Fig. 1, 

LIST OF PARTS 
One dual variable condenser, 140 mmf; 
One Postal drawer coil socket ; 

One set t'ostai drawer coils (14 to 200 
meters) 

One Postal front panel, engraved: 
One drilled metal sub -base; 
One crystal finished cabinet with rubber legs; 
1/tie In Me knob: 
Two small knobs: 
Three 6 prong sockets: 
One :Xi Icy. filter choke: 
One 12,11011 oluu volume control potentiometer 

111111 sm-It.li : 

One rotary switch: 
One dual R mf. electrolytic cond. 200 V.: 
One 11,i -4)r f. 200 V. bypass enndenser: 
Two .1 -mf. 200 V, bypass condensers; 
one 104)1 -nit. nilen condenser: 
One 7 n11ts. It.P. choke; 
One :I00 ohm, 1 W. resistor; 
One 290 ohm line resistance cord: 
TWO screen -grid caps; 
Five mounting terminals: 
Two shields and bases; 
Two TR tubes; 
One 25Z5 tube: 
One nerinl anti ground binding post unit; 
One 2 ft. shielded cable; 
Screws and hardware: 
One aeroplane dial. 

VARIABLE speed induction type self-start- 
ing, 110 volt, 60 cycle. AC, with lever 

control. Speed range from 5 to 200 RPM. 
Can be installed in place of old- fashioned, 
hand- winding speed motor. Also ideal for 
display turn table, and a hundred other uses. 

These G.E. Electric Motors are brand new, 

in original factory cartons. Same motor 
that formerly sold for $15.00 $Ze9S 
only 77 

Shipping Weight: 11 lbs 

DEALERS AND MANUFACTURERS WRITE 
FOR SPECIAL PRICE IN QUANTITY. 

WESTINGHOUSE 

Manufactured by the 
Westinghouse f o r 
C.S. Signal Corps. 
itall(tearing Rotor. 
ease dhnenslnns 
4i5', i 6 %" dlapt. 
Guaranteed new and 
perfect. Shipping 
weight 13 lbs. 

Here is what one of our customers writes: 
"These generators are being used In a small fishing 

tillage, where the only current is supplied from a - 
K. W. -D.t'. generator. 

As It was impossible to use A.C. sets and especially 
my short ware transmitter using two 'CI tubes. one of 
the generators is used to supply my two A.C. receiver, 
acrd the other to supply power for the transmitter. ltnth 
generators are run by a t horsetaaver D.C. motor. These 
generators perform perfectly and have been ahsoluteb 
trouble free. The voltage and current regulatlaa is re 
markably stable, taking a Inolderuble overload." 

-WM. RERGG. W 7 RDR, Astoria, Ore. 

REMIT BY CHECK OR MONEY ORDER FOR 
FULL AMOUNT OF EACH ITEM-SHIPPED 
EXPRESS COLLECT, NO C. O. D. ORDER 
ACCEPTED-MONEY REFUNDED IF NOT 
SATISFIED. 

Wellwerth Trading Company 
III West Lake Street, Chicago, III. 
Enclosed you will find up' remittance of s 
tt lilt please senil rar 

( ) G.E. Phonograph Motor, $3.95 each 
( ) Westinghouse Pacer Generator. 34.95 each. 

RC-635 

. tir 

Name 

Address 

City State 
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BEGINNER'S ELECTRIC 
I TUBE SET 

I Continuo/ front page 7301 
slightly harder than wood, but it has so many 
advantages as a foundation for radio sets 
that the extra trouble is more than compen- 
sated for in the more efficient operation and 
mechanical layout that is possible with a 
metal chassis. Ordinary wood working tools 
will cut aluminum nicely and common twist 
drills are used for making small holes. For 
the larger holes a circle cutter is a great con- 
venience but it is quite possible to drill a 
series of small holes around the circumfer- 
ence desired, cut out the metal between with 
a small chisel or sharp knife and smooth the 
hole with a small, course hall -round tile. 

For bending you should equip yourself with 
a couple of small angle bars, say about 2 z 
2 z 12 ins. long which can be clamped in the 
vice. Place the piece to be bent between 
them with the 'bend line' exactly at the 
edge and hammer it down flat with quick, 
light strokes; working back and forth across 
the width of the piece. Don't try to make 
the bend too sharp or it will crack ; and get 
the bend in the right place the first time as 
it will almost Invariably crack if you try to 
straighten it out to rebend. 

The correct method to pursue in the build- 
ing of the set is: first, layout, cut to size and 
drill all holes; second, bend ; third, assemble 
the two pieces of the chassis by means of 
nuts and bolts through the holes provided; 
fourth, mount all apparatus in the positions 
shown : fifth, wiring. It will be necessary 
when wiring to drill several small holes 
which are not shown on the layout to pass 
wires through the sub -panel but these can 
best be located and drilled as required. Al- 
ways smooth the edges of such holes with a 
countersink or large drill to prevent the burr 
or sharp edges from cutting through the in- 
sulation. 

The tuning condenser is mounted on the 
front panel through the medium of two No. 
U-32 bolts. Several small washers or other 
form of spacer are placed over each screw 
between the panel and frame of the condenser 
to hold it parallel to the front panel. 

The filament resistor, 1t5, is mounted up- 
right through a single hole In the sub -panel 
by means of one of the screws that will be 
found bolding the brackets. A cardboard 
tube is generally packed around the resistor 
on which is marked lines indicating one- 
eighth of the total resistance; if you do not 
have available a voltmeter to set the filament 

HOLES TO FIT BINDING 1 `T- 
POST STRIP 

^' SUB-PANEL 

¢ _4rt/8 
+ 

27'-B 
y, ,$ - 4_ 

I" -e 

32 

32 

T 

2546 

vs- 
13/t6 
D¡ 
HOLES 

BEND DOWN ON I. 
DOTTED LINES 

0." 

OH), 4- ;z-j 
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voltage across the tube to its proper value 
it can be arrived at approximately by setting 
one end sliding contact opposite the first of 
these marks. This filament resistor becomes 
quite hot in operation so do not fall to re- 
move the cardboard tube and keep all insu- 
lated wires well clear of this resistance. 

In mounting the jack for the phone plug 
be sure that the frame and lock nut are well 
insulated from the chassis. Otherwise you 
will have a direct short across the power sup- 
ply which will probably ruin the rectifier sec- 
tion of the 12A7 tube. Also be sure that 
the center arm of the potentiometer Ito is not 
grounded to the chassis or it will be impos- 
sible to control oscillation. Some makes of 
potentiometers, particularly the newer types 
have the center arm insulated from the shaft 
and lock nut. If this is not the case it will 
be necessary to insulate the arm and terminal 
(the center oriel from the panel. 

Incidentally, while on this subject of 
grounds. it might be well to point out that 
Just any old kind of connection to an alumi- 
num chassis does not constitute a satisfac- 
tory ground. The surface of this metal 
readily oxidizes and the oxide is an excellent 
insulator. The correct way of grounding 
any circuit is to establish a common ground 
point at some convenient location and run 
wires, insulated like any other part of the 
circuit, from eaeb gronnded piece of appa- 
ratus to this point, soldering them all to- 
gether and making a perfect contact to the 
chassis. Many a case of persistent oscillation 
has been cured by this simple treatment. 

Operation 
After the circuit is completely wired, check 

it over carefully- remember you are not deal- 
ing with batteries on your work bench now, 
but with the entire power of your lighting 
circuit -for the family would not in the least 
appreciate being left in the dark because you 
blew a fuse. You had better locate the fuse 
for your circuit and have a spare one on 
hand before you start to work -just in case. 

When you are absolutely sure that all wir- 
ing 1s correct, you may insert the line plug 
and turn on the switch. After a few seconds 
It bright point of light will be seen inside 
the cathodes of the tube and they will gradu- 
ally heat up to a dull red glow. The circuit 
is then ready to operate. If D.C. is being 
used. it may be necessary to reverse the plug. 

WARNING : The post marked "Grd" on the 
diagram is not to be connected to a ground 
unless it is absolutely necessary to do so to 
secure quiet operation and then only after 
carefully checking to see that the ground 
side of the power line is connected to the 

(Continued on page 761) 
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Layout and drill sizes for the panel. 

Fig. 3, left 
The sub -panel layout details. 
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RCP RCP RCP RCP RCP 

Tests Tomorrow's 
Tubes TODAY! 

"DEPENDABLE" 
NEW 

Model 303 -A 

$1875 
COMPLETE 
List $35.00 

$1475 
KIT FORM 
List $27.50 

NET TO DEALERS AND 
T 

TUBE 
TESTER 

SERVICEMEN ONLY 

01-LL look tar to find the equal of this new 
RADIO ('ITY Tube Tester. No need to worry 
about tom s orrow' tube developments. with the 

303 -A. you are prepared TODAY for all current tube 
types and up to 50 new ones when they arrive. Unique 
switching errangswnent. spare contain and panel indices 
tien, provide for more than 130 different tubs type.. 
Accurate DARSONV.tl. type moving roll meter. Only 
two selector switches to operate. Has short tester with 
pilot light Indicator and molded sockets, Including large 
and s, call T- prong. Gas test with meter and second 
plate test for all rectifiers. Line voltage adjustment 
switch and many other features you will value. Hand- 
some leatherette carrying rase. 

NEW Model 403 
MULTITESTER 

'rhe Quality tester. In 
comport form. will always 
be up - to - date. Cue 
measures only 5%w z 
8#" a 2%s ". D'ARSON- 
VAL type moving mil 
assures accuracy within 2 
Percent. Triple - range 
ohmmeter 0- 2,000.000 
ohms. Four -range volt- 
meter 0-5-50-250-750 volts. 
Milllameter 0 -50. HI- 
CROaMMETER 0 - 500 
microamperes for measur- 
ing sinall photo-cell and 
grid currents. Etched 
panel. Crystalline finish 
ease. Self -contained bat- 
teries. NET $14.55 to 
Dealers and Service Men. 
List 837.50. Also KIT 
FORM 510.55 NET. 
Lia 5Y7.SIi. 

Write Dept. RC -6 for FREE Data Sheets 

RADIO CITY PRODUCTS CO. 
48 WEST BROADWAY, Dept. RC -6. NEW YORK. N. Y. 
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The UNI- SHIELDED "3" 
IlaBrd wl lam oil sic short 
Wave Cralt. 'Popular Mechanics. 
N. Y. Sun. Short Wave Magazine. 
What a thrill It will bring you! 
The greatest, simplified low priced 
S.W. set yet developed. Available 
In 2 or 3 tubes. sold exrlusly ely 
by us. Send fur the "Success Story" 
of this amazing receiver from Short 
Wave Headquarter.! 

Two Three 
r tubes and road 52.50 52..75 

Wired ready for use. add 2.50 2.75 
Set of 4 special rolls 1.93 1.45 
Set Of uaanhrd tWu. 1.93 2.90 

Big New FREE Catalog 
from Short Wave [headquarters. Lists over 10,000 bar- 
gains. Big Special S.W. Section. World's Biggest. 
Values .. . always at lowest wholesale prices. 

WHOLESALE RADIO SERVICE CO.1' 
100 SIXTH AVE.,Dept.c -64 NewYork,NY 

WANTED! 
Jobbers-- Mail Order Houses and RepresentatlysS 

in all Territories 
TWO FAST MOVERS 

Free Edge Cone and Voice And -Field Coils for all 
Coil Assemblies Dynamic Speakers 
We also Manufacture Various Types of 

Magnetic Speakers 
Wo Can Supply and Remedy Your Speaker Need& 

Speaker Mttrs. Since 1921 
LEOTONE RADIO CO.. 133 Dey St..NewYerk,N.Y. 

rr 

PERFECTED"ALL -WAVE SET 
12,500 MILES ON ONLY TWO TUBES! 

operate - Woel ii wlde re 
emotion lane-and s- 

- 
Shaple to to $435 
trenrly inexpensive! We 

have sold thousands of these remark- 
able short -wase kits and noshes and 
"old- timers" alike have marveled at 
the sinning results obtained. 
These kits contain every necessary 
part to c 

' 
nstruct the entire receiver. 

The coils, which lune from 15 to 200 
meters, aro wound on polished bakellte forti.,. The 
attractive eq'et al finished metal chassis and panel 
tonnes with all holes 

P1 

n ssaay to mount the aline- 
talus and this, together with our complete, detailed, 
clear instinct ion sheets greatly si utpi ltles construction. 

DRY CELL OR AC MODEL $4.75 
Two Coils 200 to 625 Meters 31.25 

Deposit required with all orders. 
HARRISON RADIO CO. 

142 LIBERTY ST., Dept. R -6. NEW YORK CITY 

31LO0ADAY BUYS A NEW 

REMINGTON 
PORTABLE TYPEWRITER 
Special 7 -Day Free Trial Offer 

Think of it! You can buys a new standard Rem. 
tngton Portable Typewriter for but 10e a day. 
Standard keyboard. Small and capital letters. 
Beautiful finish. Carrying case included free. 
Exceptional money -making oppor- 
tunities. Write today. Say: Please 
tell me how I can get a new 
Remington Portable typewriter 
on your special 7 -day free 
trial offer for but 10e a day. 
Remington Rand Inc., Dept. 
RC -I1, Buffalo, N. Y. 

Back Issues of Radio -Craft 
which you might need to complete your files, 
can still be had at the price of 25c per copy. 
Send us your requirements, together with your 
remittance in check or money order. 

RADIO -CRAFT, 96 -98 Park PI., N.Y. C. 
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RADIO EQUIPPED 
POLICEMEN 

(Continued Jrosn page 720) 
the patrolman who carried it), and a fixed 
timing arrangement so that no dial searching 
or twisting wuuid be necessary. 

The evolution of several experimental mod- 
els Is shown in the chassis illustration, Pig. 

This receiver uses 3 type 30 tubes, and the 
circuit employs super -regeneration. Pro- 
vision Is made for semi -fixed tuning -to peak 
the signal by hand- spread n di ulvt rhea t. The 
exl remelt'' compact roust ruction is clearly 
shown in this illustration. The chassis mea- 
sures approximately _ts x 4% x I% Ins. in 
depth 7 its weight is approximately 1 % lbs., 
without tubes or container. The receiver 
proper is contained in a box which clips to 
the right side of the officer's Sam Browne- 
type belt. A special battery box Iwhich may 
be employed l will clip to the left side of the 
belt. The rim SI ruction of the special Sant 
I rowne belt Is such that the rear of the 
shoulder straps are of more than ordinary 
width In order to accommodate an antenna, 
which Is sewn within it. a single, small. 
feather -weight headphone is used. and the 
t "tal weight of both receiver and battery 
boxes, complete, does not exceed 0 lbs. All 
connections are made by means of a cable 
With plug connections. 

Reception takes place on a frequency of 20 
megacycles (15 meters), since the effects of 
static, and man -made interference I station 
transmissions, sparking from commercial elee- 
IriealI appliances, etc.), are almost negligible 
nt this extremely high frequency. Consistent 
good reception from a 50 11'. transmitter can 
he obtained. in average hors titles. over a 
radius of about 10 mites, w it is mure than 
suitable for average demands. 

it might be expected that those cities which 
are already equipped with radio patrol tars 
may not ha ve any need for radio equipment 
of this type, but. as pointed out at the be- 
ginning of this article, where the radio - 
equipped patrolman serves as an adjunct to 
the radio- equipped car (and motorcycle), the 
possibility of apprehending criminals Is tre- 
mendously increased. 

READER'S DEPARTMENT 
,,t .1 t -f fient page 7d7) 

munication, it is within the power of the 
Federal Radio Commission, mission, through their 
local district representative. to ht ke action. 
However. the ro m mission is ordinarily too 
busy with other matters to step Into such 
rases. However, if the seriousness of the case 
is brought to the attention of the Federal 
Radio Commission, It is possible that they 
will act. 

A CANADIAN SERVICE MAN'S 
TEST BENCH 

Editor, RADIO- CRAFT: 
The enclosed photograph Is of the test 

bench and panel of William's Radio Service 
and was constructed by the writer. 

The bench is G ft. long by 31 Ins. wide. The 
panel is 3 ft. long by 2 ft. high. Both are 
consUvrtd d of British ColuniI,i, tir. stained 
and varnished. 

The test instruments are of the "reason- 
ably priced" type. some of which have been 
in constant use for several years. 

At present, the writer is engaged In con- 
structing a similar panel using precision in- 
struments of the more ex pens l re type. I 
trust this will be an interesting photo for 
your readers to see. 

IYIt.I.tSt T. Rim), 
:3452 Eretpn nt., 

Verdun, P. V. r,rn,tdn 

'!'hanks, William, for the photo anti letter. 
We are sure that many of our readers who 
are engaged in servicing work will he Inter- 
ested in seeing what one of their Canadian 
cousins is doing in the way of fitting up his 
shop. 

here -At a book 
RADIO MEN refer 
to many tintes dung 
d- 

RADIO NOISES 
and their cure 

TODE 
lot 5ounCE5 

óïé:s'.. 
norms 

aearsCmriñlrrerolW 
EkdñM1dule li,; 

rer. e, 
Pen eoCOR! 

A Valuable, All -round Radio Book! 
I-IEItE is one radio book that answers very 

ln relval,Ie question on Interference. It 

every 

pages, gaz a 11 haches, check fn11 with wiring diagrams, 
draeings and photographs shoving where interference 
originates-hose it Is distributed. and how to eliminate t. This Is a WIMth of Information needed by every 
radio listener, dealer and Sers Ice Man. 

Send 50 cents in stamps ee check for this book. 

RADIO -CRAFT MAGAZINE 
96 -98 PARK PLACE NEW YORK, N. Y. 

Many POPULAR 
EXPERIMENTS 
in Every Issue! 

EVERY D.5 V SCIENCE AND 
Over 150 MECHANICS Is the ling sci- 

Illustratlons entifie- techniealmeehanieal -con 
25e the Copy struetional magazine In the field 

Ort All Newsstands I p -m- the -mium1 with new" 
Joe f flashes of r ir meats Paz 

ens of constructional articles :ad many popular 
experiments. Ides: from which you ran make 
things to s la. 
.t HOST OF INTERESTING SCIENTIFIC 
St'1t.I Et'TS COVI :II I:D- .mot ion- tt'aolwork- ing- Ass mnnng' -Pat cnt.r nd Invent Ions -Thank 
Reviews -)let alworking -Chesil stry- Engineer- 
Ing - Mtirrnsropy - Electrical Experiments -- 
LatheOperatiun -Shop /lints sad outer subjects, 

SPECIAL OFFER -32.00 for One Year - 
(Canadian and foreign 32.50). Send rhrrk 

order. 
EVERYDAY SCIENCE AND MECHANICS 
98R Park Place New York, N. Y. 

io HOURS 

of Reading Pleasure 

Fire Stirring Stories 
of Future Science in Current Issue 
WONDER STORIES brings to its readers vivid, thrilling. 
and bsorbing tales of adventure on alien planets- stories 
,f biologic l monstrosities, Ilmw- travel, the future l'hll- 

1 auuns of mats, and other educational science- Srtinnn 
themes. 
Here to the contents for June: INTO TIIF. INFIN]TESI- 
SIAI, by Raye itarmol d. Taft: IOORItEI,I. by David If. 
Keller, MI.D.. COSMIC CALAMMITY by W. Varit-k 
Nevins, III, .Hilt I FT IN 'ri iE VOID by John I'lerre, 
11.5., and Dltl -SO, a Iren.enIou. German novel by Friedrich Freksa. and s ral Interesting department.. 
Join the SCIENCE FICTION LEAGUE. 
SPECIAL OFFER -One Year for 32.00. Send ekeek er 

money order. 
WONDER STORIES, 98R Park Plate, New York. N. Y. 
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BEGINNER'S I TUBE SET 
I continuo/ pee,- 759) 

chassis and not the -hot" side. This can be 
checked by the simple process of placing a 
test lamp (a socket and lamp having short 
leads with bared ends) between the ground 
post and the proposed ground connect' . If 
the lamp lights remove the line 'dug, turn it 
around and reinsert it. Then make the 
ground connection. 

Attach the antenna, and plug in the head- 
1d hones. Screw the adjusting screw on t'I 
almost all the way in and (urn 1t4 all the 
way tu the right. Now, on turning the tun- 
ing dial from one end to the other a series 
cf squeals should be heard. if this ducs not 
ovelir it indicates that the circuit is not os- 

cillating. Turn back the screw ou C1 .slightly 
and try again. keep trying this until oscil- 
lation occurs all over the dial with C1 

screwed in as tightly as possible. 
The position of C1 will depend greatly ou 

Ille aerial used, the longer the aerial the 
looser Ci Will probably have tu be since a 

long aerial load: the circuit and keeps it 
trim oscillation. tIowevet', a long aerial is 
neuessaIV for proper pickup and for any DN 

work. About - feet, as high as possible 

and well instilatrd would be about. right. 
Duce the proper position for C1 is found 

it may be left alone and the only controls 
necess:u'y will be the tuning dial and It-I for 
feed back. Like any oscillating circuit the 
most sensitive point will be found just out- 
side the Zone of oscillation. Slow, careful 
tuning and skillful handling of tile oscillation 
will result in some rat lie r remarkable DX 

records for surin it simple set. 

Theory 
There is nothing remarkably new in any 

single feature of the set, the novelty results 
foui the combination of features ill a single 
unit. The signal, picked up by the antenna 
i.: fed through CI to the t tilled circuit C. -1.1 

and thence through the grid leak und con- 

denser to the grid of the tube where detec- 
tion takes place. The audio component of 

the signal is fed from the plate to the tube 
through the headphones while the radio fre- 
quency component of the signal is blocked 
by the choke 1.:i and forced tu travel through 
1.2-1t4 and back to ground through C4. The 
strength of the radio frequency current in 

this circuit, and hence the amount of feed 
back is governed by the resistor 114. 

Power is supplied tu the plate of the tube 
t !trough the reei icier portion of the tube 
which gives rise tu a pulsating D.C. ')'his is 
tittered into a pure L.C, by the network L4- 
l'6 -t'7. No condenser is put on the rectifier 
Side of the inductance 1.1 for two reassms. 
First. :t high value of D,t', voltage is not de- 

sirable for grid leak detection: and a coude, 
wet. input would raise this value consider:1 M). 

Second, a choke. input, as used, tends to 
wit the the difference between the plate voltage 
as het veen an -\.t'. and it l/.t', line current. 

The resistor Iii serves tu drop the line 
voltage of I.0 tu the 1'_'.6 required by the 
filament of the tube. This had better be ad- 
Josted by upans of a voltmeter tu the proper 
value if possible. 

Troubles 
No Osrtr.E..tTl'S : 

Reverse connections to L_. 
Ife sure condenser t'4 is min- inductive type. 
I:e sure choke 1,3 is effective, 
Raise screen -gril voltage by decreasing salute 

of IG 
As .n last resort increase turns of 1.2. 
Re sure lü is connected in the right direc- 

tion : so that when the line switch is off 

the resistance Is all in. 
UNCONTROLLABLD Usez LI- AT IOs : 

Decrease screen voltage by increasing value 
of R3. 

Deery:me value of C4. 
Remove choke L:l, if this completely stops 

oscilla t Ion decrease value of t5. 
Check circuit for unwanted sources of feed- 

back. 
As a last resort decrease turns on 

l'at s':n; flown. ou "Flow': 
This is controlled largely by the value of It.; 

the smaller this value the more smoothly 
oscillation occurs down to the point where 
control through 1t4 is lost. 

(Continued on pape 703) 
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AW EAD QUART E RS for' 
PUBLIC ADDRESS AMPLIFIERS 

B U Y D /R EC T f o m M A N UFA C T UR ER d^ d 5A V E 8/6 'MONEY.' 
Here Are Our Most Recent Portable Public Address Amplifier Developments: 

Self- Contained Electric Phonograph "MIKE -PHONO- RADIO" 

COMPLETE PORTABLE P. A. SYSTEMS 
Available in Choice of Three Basic Models: 

110 -VOLT A.C. 7 "r WATT 2 STAGE 2A5 CLASS 'A" MODEL -110 VOLT A.C. 
12 WATT 3 STAGE 2A3 CLASS "A" MODEL -6 VOLT STORAGE BATTERY 

OPERATED 'B 3 STE 79 
MODEL 

WHICH 

MAY BE OPERATED AT WILL 
FROM BOTH 6 VOLTS D.C. AND 
110 VOLTS A.C.! 

All models are equipped with a self - 
contained "INPUT- MIXER- FADER' 
CONTROL SYSTEM. Completely 
housed in a compact (1534 t 14'1 X 

13'8 "1 two section (removable speaker) 
wood framed fibre lined case. 
Write for our unbelievable low 

price on this equipment! 
nD 

sf EDITION 41,1 

MANUAL 
ARD SOURD SuSTCM TAEATISC 

SEND 
FOR THIS 

FREE 
Radio and 
Amplifier 
CATALOG 

Entirely New From 
Cover to Cover 

100 
PAGES 

OF BIG 
MONEY 
SAVING 
VALUES 

You Can Not Pos- 
sibly Avord to Be 
Without This Real- 
ly Valuable Book 
-Send For Your 

Copy Today. 
WE ARE HEAD- 
QUARTERS FOR 
P.A.SYSTEMS. Buy 
direct from the manu- 
facturer and Pay Oily 

One Profit! 

JUST 
S 

' 11h 
aIsED 

THE ONLY BOOK AVAILABLE Or ITS KIND! 

Devoted EXelusively to 
the Problems Involved 
in Purchasing. Design- 
ing. Measuring, Test- 
ing. Installing. Operat- 
ing. Trouble Shooting. 
Maintaining. and Money 
Making Possibilities of 
Publie Address Systems. 

AVAILABLE 
with a 

VALUABLE 
SUPPLEMENT 
SERVI E 

IId.dll d 

sat-LOOSE LEAF -' 
coal Gins 

64Pa/g8X10" 
OVLR /50 DIAGRAMS 
CRARIS4ndIL t USTRAPOFS 

WRITTEN IN 
PLAIN CLEARLY 

UNDERSTINDABE( 

LANGUAITL 

A Vital Necessity to Everyone Connected in 
Any Way With Sound -Systems -Public Ad. 
dress Work -or Amplifiers and Associated 
Equipment! Complete and Authoritative! 

COAST-To-COAST- RADIO -CORP. 
123 K- WEST 17111 STREET - NEW YORK, N.Y. 

U. S. E. 
amplifiers and complete 
public address systems in 
distributors stocks every- 
where. 

The U.S.E. distributor in 
your territory will be glad 
to demonstrate any type of 
public address unit that you 
are interested in. He can 
give you prompt delivery 
on your orders and sales 
help in selling your cus- 
tomers. 

With business conditions 
improving and political 
campaigns coming on, this 
year's public address season 
will be a big one. 

Don't overlook the PA 
profits in your territory. 
Write for literature and 
further details. 

UNITED SOUND ENGINEERING COMPANY 
Manufacturers of Specialized Sound Equipment 

2233 UNIVERSITY AVENUE ST. PAUL, MINNESOTA 

SERVICEMEN! 
THE MOST COMPLETE LINE OF CONDENSERS 

AND RESISTORS FOR EVERY RADIO USE 
Write for our new 30 -page Catalog folder tree m charge 

76 WesMMtn Stegt Brooklyn. N. V 

I933 
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Service Men's Essentials oRsmA 
For All Members of the 

"--.'-./ .m.. 
(Mod Ras $rntnlllmY 4amie5oa 

t.oa....cL..{d-t. -J, .. L_t...r.+ 
-- [+hwAaat 

.., 
-tw...y.y...;PY' 

No. 14-50c each 
(Plue 10c for Postage) 

11.01111.13rt 

1 

s.r 

Lee 

oLL 

No. 3-60c per pad uf 50 
$3.01 per ten pads, each of 50 

No. 5-50c each 

Mail This Coupon Today! 
r 

Application for ORSMA Cj/1<A 
Membership in 
Executive Secretary-, ORS\IA 
Oa Park Place, New York, N. Y. 
Kindly send an application blank for 

Full Membership 
Associate Membership 

Name 

Street or Box 

City State 
RC 631 

SERVICE MEN'S ESSENTIALS 
THE OPI'l .0 I, RADIO SERVICE y1ENS ASSOCIATION I.. 

made a rh au a geeIlle to .supply a number of "Service Men',. en' tlass for the use of its members and associate member -. . 
n tiers and assmiato members can buy these items; they .u. .. 

soll1 to other,. 
These essentials are priced at coat, plus a mall additional it 

which k the only source of Income that the Association has. N.. 
me obtains y profit ur benefit. except the Association itael t. 
%Viiatever profit accrues, is reinvested for the furtherance and en- 
largement of the Association. . 

By using the letterheads, bullheads, etc.. you present the bmi- 
` 

s -tike appearance to your customers, so essential to sto cc 
-ersicing. In addition. the Association has made arra,I : 

I lth most of the prominent manufacturers to allow special di, 
u members, providing ORSMA letterheads are used when oclei co;. 

No. I ORSMA LETTERHEADS 
These letterheads, shown on the right, are furnished with your 
ttle, address and telephone number, printed on excellent paper. 

They are sold in lots of 100 or multiples thereof. with a distinct 
-awing for single orders of 1,111111 or Inure. You would have to pa, 
many times more if you ordered small lots from your local printer. l'rr 100, 60e; per 1000, $3.00, 

No. 2 ORSMA ENVELOPES 
These are furnished to match the letterhead,, printed with your name and address and seal of the Association. They go hand -in- 

band with the letterheads and re usually ordered In the sane 
quantity. Per 100, 60c; per 1000, $3.00. 

No. 3 ORSMA SERVICE RECORD CARDS 
They serve a double purpose; whenever you complete a job you till out the report -bill and hand it to the customer; this is 

the "psychological moment" to collect. By the use of carbon 
raper a permanent record is kept which is a valuable asset to your business. They are furnished with your name, address and tele- phone number. Per pad of 50. 60c; per 10 pads, each of 50, $3.00. 

No. 4 ORSMA INSPECTION LABELS 
The label is to he filled in with the proper dates, and pasted Inside the set or cabinet where the customer will see IL It is a 

m sinuous reminder to him that, when service is needed, he can .:dl you again. The advantage is apparent. Per 100. 50c; per 1000. $3.00. 

No. 5 ORSMA LAPEL BUTTON 
At the suggestion of many members a handsome lapel button bearing the name and emblem of the Association has been designed. It signifies to your fellow members that you belong to the sane lssnriation; -and in addition it gives your customers a better ap- preclatIon of the professional nature of your work. 50e each. 

No. 6 ORSMA BUSINESS CARDS 
These are furnished on a fine grade of paper ih two colors with blotter back. Thus they present an added incentive to roar cua- mers to keep them in a prominent place, schere they will do the 

most good. They are printed with your name, address and tele- 
phone and bear the official seal of the Association. Per 100. 7 
rer 1000. $4.00. 

Nos. 9 & IO ORSMA EMBLEM CUTS 
These cuts for printing. advertising, etc., are furnished in tw° 

-tyles and sizes. They may be used for newspaper or telephone - look advertisements or for printing of any kind. Large size. 1'441%. in., $1.35 each; small size, %x% in., $1.20 each. 

No. I I ORSMA MEMBERSHIP SIGN 
A set of three of those signs, printed on heavy cards. and having bodes punched in order to hang in your office or store, and are sold 

m members and associate members. They aro large enough so that they are quite imminent and the two tone effect makes a very at- truettee appearance. Set of three, 50e. 

No. 12 ORSMA ADVERTISING DISPLAY SIGN 
4 two color sign printed in large letters with your name. address and telephone, with the seal of the AsOwiatlon. This sign is sold in quantities of 25 or nu 

r 
a and Is ideal for hanging ih stores. offices, etc, for advertising purposes. Set of L5 cards, $3.00. 

No. 13 RADIO SERVICE MEN'S ASSORTMENT 
PACKAGE 

This Includes o e gold filled lapel button. 100 letterheads, 100 mveloltes, 50 senice renard cards, and 100 labels printed with your ne and address as described above. The whole assortment costs nl- $3.00 -a worth -while saving- Complete, $3.00. 
No. 14 ORSMA MEMBER CERTIFICATE 

a (handsome diplonma -like certificate engraved on stiff vellum -bond. lue certificate is personnally signed by One President and Executive Secretary and the corporation stamp of the .tssociatbm Is impressed es 
a 

r d se l attached to it. Your 
n 

m certificate n I ber a date of registration am lettered by hand and the Certificate is 
marled in a cardlsuard tube to insure safe delii cry. Each 50e. plus 

t ,hr fur postage. 

, 
No. 1 -4IOe per 100 

$3.00 per 1000 

No. T -.tO,. per 100 
$3.00 per 1000 

STIJPIIEN MARKO 

1E9 9,qhten D,6s 

A nROn, O. 

N,m. f ¡ ¡e per 10(1 
:[1.1111 per IINIO 

RALPH C. REEDER 
M eve Saen 

fTJJ.hpA.. r. 

mats carrare 

IrOILNINNEED O. 
SONIC( NAY .111. 

No. 4-ä0c Per 100 
$3.00 per 1000 

OFFICIAL RADIO SERVICE MEN'S ASSOCIATION 
98RC Park Place, New York, N. Y. 
Please send me the following RADIO SERVICE MEN'S ESSENTIALS whit.) I have selected from this advertisement. My remittance for $ ta en- closed. SendL remittance in form of check or money order. Register letter if it .,,n t0 i Ie.. rn.SIi. Torr,' wry or ewnfaed t . S. Postage Stamps. 

RC 63t 

Name ORSMA No. 
A slhi rese City and State 
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The voltage on the screen -grid is rather criti- 
cal in this circuit. If it is too low the 
circuit will not oscillate and will be less 
sensitive generally. If It is too high it 
may cause an annoying 60 cycle bum in the 
phones. The trick is to get it as high as 
possible without allowing this hum to oc. 
cur or causing uncontrollable oscillation. 
This voltage is governed by the network 

113, and considerable experimentation 
with these two values will probably be re- 
warded with greatly increased sensitivity 
and better all- around performance. 

List of Parts 
One midget tuning condenser, 350 mmf., C2; 
One Iiammarlund trimmer condenser, 5.70 

mmf., Cl 
One pig -tail mica condenser, 330 mmf., C3; 
One pig -tail erica condenser, .001 -mmf., C5; 
One Concourse non -Inductive paper condenser 

.1 -mf., C4; 
Two Concourse type C8 electrolytic condens- 

ers, 8 mf., C6, C7; 
One Centrelab "Elf" potentiometer with line 

switch attached, 23,000 ohms, R4; 
One carbon resistor, 1A-W., .3 -meg., R2; 
Otte carbon resistor, %-W'., .5 -meg., 113; 
One carbon resistor, 1 -W., 3 megs., Rl; 
Ono Electra,' wire -wound resistor, 400 ohms, 

50 W., R5; 
('i.e R.1'. coil, screen -grid interstage, shielded, 

Ll, L2: 
One 83 why. R.F. choke coil, R.F.C.; 
One midget filter choke, 20 hy., center tapped, 

L4; 
One single -circuit jack and insulating bush- 

ing, J; 
One small 7 prong wafer socket; 
One type 12A7 tube; 
One binding post strip marked ".ant: Grd."; 
Aluminum for panels, I/16-in. thick, wire, 

small hardware, line plug, etc. 

SHORT CUTS 
(Continued front pane 733) 

placed in the transmitter 4 W9CLJI) and sac- 
rificed to the great god "DX." 

As a pair of 19's required the outlay of 
more mazuma than we have even seen for 
some time -our local banks all took the caca- 
C cure -consideration was given to the 
possibility of utilizing less expensive tubes. 

After careful consideration of the various 
fat-tors involved, and quite a bit of haywire 
experimentation to determine the relative de- 
sirability of the different tubes available, it 
was decided to adapt the amplifier to use the 
type 47 pentodes as replacements. 

The circuit as revamped for these tubes is 
shown in Fig. 7. The following new ma- 
terials are required: 

Two 5 prong sockets; two type 47 tubes; 
one 2.000 ohm, 25 W. resistor ; one 15 
ohm, center -tapped resistor; four bind- 
ing posts marked FIELD; four binding 
posts marked SPEAKER ; one bakelite 
strip, 1 a 13% a 3/16 -in, thick. 

When removing the 4 prong sockets, if a 
hot soldering iron is applied to the nuts the 
screws can 1* backed out easily : the voltage 
divider should be mounted on a pair of spac- 
ing pillars to facilitate connecting the field 
leads. 

We are using a pair of Jensen Il -9 speakers 
with the rig set up as shown schematically in 
Fig. 7 and, by picture diagram, in Fig. S. 

and plenty of volume is obtained. If it is 
desired to operate the amplifier with a single 
speaker, one having a push-pull output trans. 
former will be required, and an extra 2,300 
ohm resistor to connect between the unused 
field terminals. 

In addition to the savings in the cost of 
new tubes, when the 47s replace the 10s, it 
must be remembered that a lower voltage for 
the plates is required and the amplification Is 
increased enormously. 

Fig. 7 
The amplifier using the type 47 tubes. 

F F F F 

19.300 
nwMS 

HIGH 
VOLTAGE 

SPKR 
/ 

PLATE 
OF 47 

CATHODE PLATE 
Or 27 09 47 

`N. 
1.500 
OHMS 

e- 

2.000 0005 

Gato BIAS PDQ 47f, 

Fig. S 
The arrangement of resistors for the 47s. 

NEW TUBE TESTER 
Tills expensive instrument is essentially a 
laboratory unit, designed to test all new 

tubes, Adaptable at a portable or stationary 
type. it incorporates the following features: 
ability to measure with high precision all ex- 
isting tubes; automatic relays protect all cur- 
rent meters : automatic relays change all volt- 
meter ranges: extremely wide range; simplic- 
ity and convenience of operation. 

Relaya automatically shift the various met- 
ers to the correct range scale. Pilot lamps 
interlocked with the relay's serve to indicate 
the meter and scale in use: the tube -test 
ranges include: current range, 0 to 13,000 
ma.: mutual conductance, 1 to 25,000 mhys.; 
amplification factor, 9.1- to 5,000 ; impedance, 
100 ohms to 50 megs. 

Fig. 6 
The amplifier before the changes were made. 

An unusual tube tester appears at the right. 
Precision laboratory-type meters are used 
throughout, to Increase the unit's accuracy. 
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Just the thing / 
for the Summer 

a PORTABLE 
Universal A. C. -D 
Short Wave Rec 

Designed by 
Herman Cosma,, 

TIll; high ratio "'rider dial permit: adjustment 
of tuning condenser. Smooth regeneration. 

Four IIItt.NO plug -In rolls are furnished r 
lug wave lengths from 15 to 200 meters. 
broadcast roil (dW -5.50 meters, makes the Uni- 
versal Portable an ALL-WAVE revolter. No 
lead spots on the roils. 
waterproof. fabrlcold covered caroling rase. 13" x 
9itrr x 0s4rr. Strong leather handle. Ample 
nato for tubes, coils and shield when cos er 1: 
clused- 
Enjoy the thrill of don wave stations end regular 
broadcast programs anywhere you go where 
Ile It electric current is avuable... 59.95 
Kit of parts including beautiful case 
wired and tested. extra 52.00 
Set of RCA licensed tubes (I -'75. 1 -'13. I 

2515) $3.25 
Broadcast coil s .79 

ICKa7.- '_L : ICHNv 
85 Cortlandt St.. Dept. C6. New York, N. 

R9-MCP R API 

RADI 0fr 1934 
NO SERVICEMAN DEALER 

OR SET BUILDER CAN AFFORD 

TO BE WITHOUT THIS BOOK 
Send for the new Spring Edition of 
Radio's most valuable Catalog. Packed 
with incomparable - 
quality radio equip- 
ment at PRICES 
THAT ARE CON- SISTENTLY 
LOWER. Lists the 
most complete line 
of radio replace- 
ment parts for all 
service require. 
ments. Features 
new corpiete 
Transmitting a n d 
Short Wave list- 
ings. latest type 
Set -building Kits, 
Test Instruments, 
Sound Systems, and 
radio's most com- 
plete and profitable 
line of new Re- 
ceivers. 

ALLIED RADIO CORP., 
E 

Dept. D, 81) W. Jackson Blvd. 
Chicago, Illinois. 
Please send me FREE your New 1934 
Radio Book. 

Name ....... - 
Address ..._..___......_.._ __._ 
City State 
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$350 
Reg. List Price 

1934 

Official 
Radio Service 

Manual 

Complete Directory 
of al! 

1933.1934 Radio Receivers 

Full Radio Service Guide 

400 Pages 

Over 2,000 Illustrations 

9 x 12 Inches 

Flexible, Looseleaf 
Leatherette Cover 

There s plenty of Servicing Material 

in the NEW 
THE necessity of GERNSBACK Manuals in the 

radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 

SERVICE MANUALS, including the new CONSOLI- 
DATED EDITION, now exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public -address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER- 
VICE MANUALS. 

In preparing this new edition many of the outstand- 
ing problems of the Service Men have been considered 
-methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public -address systems, 
short waves, auto radio and others. 

The illustrations In the 1934 Manual are more explicit than before: inasmuch as the diagrams are not limited to the schematic circuit. but other illustrations show the parts lay- 
out. positions of trimmers. neutralizers. rte. There are hundreds of new circuits included, and not one from any previous editions of the manuals has been repeated. This 
we unconditionally guarani rr. 

As in previous years. the 1034 Manual also includes a Fluid: QUESTION AND ANSWER SERVICE. In each hook 
will be found 25 coupons. which entitle you to free consul- tation on any radio service topic. These coupons give you a complete mail service -questions on servicing and operating 
any set or circuit are answered promptly and accurately 
by the editors. Remember that. at the regular rate of 25c 
per question which is usually charged by radio magazines, 
this service alone is worth $6.00. And for the Manual, we charge only $:3.50. 

It is quite evident that the 1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL is a decided improvement over previous volumes. 

ORDER YOUR COPIES NOW 
It is important to every Radio Service Alan and Dealer 

to get his copy of the 1934 OFFICIAI. RADIO SERVICE 
MANUAL, now. The new book will prove itself to be In- valuable as those volumes of previous years. 

No need to delay sending us your order -the 1934 MAN- 
UAL. like its predecessors, is a necessity in your business. 
We strongly advise you to order your copy today. 

GERNSBACK PUBLICATIONS, INC. 
96 -98 Park Place New York, N. Y. 

1934 Manual 
Contents of the 1934 Manual in Brief 

Diagrams and service notes, more complete than ever be- 
fore In any MANUAL. Not merely the schematic hook -ups 
will he found, but chassis drawings showing parts layouts. 
positions Of trimmers, neutralizers, etc. 

Voltage readings for practically- all sets. as an aid in 
checking tubes aaml wiring. 

All values of intermediate- frequency transformers used 
In saperheterodynes, with the manufacturers' own sugges- 
tions as to correct balancing. 

Detailed trouble -shooting suggestions and procedure as 
outlined by the manufacturers' own engineers -In other 
words, as thent le "dope" right from headquarters. 

Values of all parts indicated directly on all diagrams. 
Section for reference to A.C. -D.C. cigarlrox midgets. 
Section for reference to public- address amplifiers. 
Section for reference to short -wave receivers. 
Section for reference to remote- control systems. 
A complete compilation of radio tube data, covering both 

the old and the many new types. 
Section devoted to test equipment. analyzers, etc., with full diagrams and other valuable information. 
A complete list of American broadcast stations with their 

frequencies in kilocycles; extremely useful in calibrating 
and checking test oscillators and in calibrating receivers. 

Free Question and Answer Service, the same as in our 
last two Mammals. 

NO theory; only service information in quickly accessible 
form. 

Absolutely no duplication of any diagrams; nothing that 
appeared in any of the previous Manuals will appear in the 
1433 MANUAL. This we unconditionally guarantee. 

A handy, easily -consulted master Index making it easy 
fur you to find almost anything pertaining to your service 
problem instantly. This index includes all the diagrams 
published In all the previous GERNSBACK Manuals, as 
well as the 1933 diagrams. A big convenience and time 
saver! 

Clip - Mail This Coupon Today 
GERNSBACK PUBLICATIONS, 
96 -98 Park Place, New York, N. 
gentlemen : Enclosed you will 
for which you are to send me 
of the 193-1 OFFICIAL RADIO 
remittance by cheek or money 
contains casts. currency or un 

Name 

Address 

City 
, 

Inc. 
Y. 
find my remittance of $3.50 

, Postage Prepaid, One Copy 
SERVICE MANUAL. [Send 

order; or register letter if it 
used U. S. Postage stamps.l 

gt ate 
aC-431 
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I I TUBE SUPER BROAD - or a different degree of suppression is desired. 

CAST SET 
(Continued front puke 734) 

taiunhle, and it can be assembled, wired and 
ba la used by any constructor or Service Man 
who is familiar with the ordinary superhetero- 
dyne and who understands the use of test - 
,seillator and output meter aligning methods. 
Its eolistruction should not be attempted by 

anyone who has never built a radio set 
before. 

In order to anticipate inquiries, a short ex- 

[donation of the theory involved is given 
here, insofar ais it differs from that of the 
usual superheterodyne. This should be read 
and understood before attempting its con- 
st ruet ion. 

Refer to the schemntle wiring diagram. The 
first tube is a 5s ILl'. amplifier, tuned to sig- 
nal frequency by the front section of the 
three gong condenser. The antenna input 
system for this tuba has been designed for a 
liat gain over the hand with little difference 
in trimming adjustment for antennas of 
great' ly different characteristics. This tube 
feeds the second, at 5s first detector, through 
the I :.I'. transformer. 'rhe oscillator, a 50, is 
tuned to 175 k.. higher frequency than the 
signal frequency, by the special section, the 
rear. of the three gang condenser. Its out- 
put is coupled to the detector input through 
the series cathode coupling coil. 'l'he inter- 
mediate frequency, 175 ke. is amplified by 
the 5s I.F. amplifier tube and couples into 
the second detector, it 5, operating as a full - 
on'' rectifier. In order to avoid trouble due 
to int rat -tube capacity, the grid and plate of 
the :- are not used and are therefore 
gruuuded. The input to the 55 is center - 
tapped. the 175 kc. component is filtered out 
he the 11.1'. , hoke and bypass condensers and 
t lie . \.I'. :u"1 I'A', cottages appe;v acl'oss 
ooIO ohms. The I1.1'. operates the nuttntatie 
',1uop control and the suppressor tube, and 
Ito . \.F. actuates the grid of the . \.I'. ampli- 
ti,r tithe. the magnitude of exultation being 
r,ut rolled through tt volume control poten- 
tiometer. The noise suppressor tithe, a 

arts as a re-lay to block the first AA'. 
tube, in varying, adjustable degree, when no 
carrier is being received. 'ells makes the 
s,t silent. if desired, between stations, so that. 
rat noise of static or mall -made interference 
need ever he heard. This is accomplished in 
the f"l to ring manlier. 

t uusid,r the case of no carrier, that is, the 
set is tined het w'een two stations. '''here will 
be no I1.1'. across the 7.0.000 ohm unit : grid of 
the noise suppressor will be at practically 
g routnl potential. ''late current will now, 
c: using It drop across a .5 -nleg. resistor con- 
riveted in the phtle circuit of the noise sup - 
Iress,r tube, which pushes the. suppressor 
grid in the first A.F. tube negative, which in 
turn blocks the tube so no plate current ap- 
pears regardless of any voltage which may be 
applied on its grid from static, etc. Now 
when a Barrier is received, the noise sup - 
pre,-,,r grid goes negative, plate current stops 
and the suppressor grid of the a.F, tulles as- 
sumes its cathode h» aten l lal and the tube oper- 
ates in Me,rnlal mat nner as an amplifier. I'he 
control, for the degree of noise suppression 
.1si ed, is provided by the potentiometer, 
whirl controls the screen -grid voltage on 
the noise suppressor tube, 'l'li is control is ad- 
JnstaIde from the rear of the chassis (since 

sot, it seldom needs rhangingl. When 
it is rata tell fully clockwise, the screen -grid 
is at zero and the suppressor tube is inopera- 
tive and may, in fart. be removed from the 
set without effect. Since at some intermedi- 
ate pusitien, the screen -grid may be set at 
any potential desired. thus controlling the 
strength of the carrier necessary to trigger 
the A.F. into operation. 'rims, in a very 
noisy location, say a dealer's store, the con- 
trol may Ire set SO only very loud locals may 
1 heard. the set being dead silent between 
stations. Conversely, the control may lie set 
so that a very weak carrier will trigger the 
set into "[oration. Any intermediate degree 
of 'necessary carrier strength may be set for. 
This control when set at its critical position. 
for the weakest carrier. in no way decreases 
tin sensitivity of the receiver, so that for 
ordinary home operation. it may be adjusted 
to this position and then forgotten, until a 
different location or different antenna is used, 

RADIO -CRAFT for JUNE, 

The A.F. tube feeds a pair of push -pull, re- 
sistance coupled, 2A5's. In order to operate 
true push -pull by resistance coupling. some 
method of phase -reversing is necessary. 'l'he 
phase- reverser tube, a 5S operating as a triode 
accomplishes this result. The grid is biased 
negatively so that the amplification is only 
one to one, but a ISO degree phase shift re- 
sults, providing a voltage of correct magni- 
tude and phase to the grid of the lower 2A5. 
A slight hum minim lance is thus introduced, 
witch is corrected by the 0:2 -meg. resist0 
connected to the plate of \'S. 

The two .05-mfg condensers in the A.C. line 
reduce line noises. The rectifier is a 5Z3, 
having greater capacity than an SO. This 
filter system is choke -input, making for long 
life in the rectifier tube. Unusually high fil- 
ter capacities are used in the power supply. 
across the bold of the speaker, which acts as 
the second choke. The resultant hum level 
is quite low, it being necessary to put the car 
right at the speaker in order to detect it. It 
is too low to be measured with conventional 
instruments. 

Unless the builder is quite experienced, it 
is advisable to very carefully check all cir- 
cuits before connecting up the set. This can 
he done with a continuity meter and the dia- 
gram and nmy save trouble later. 

sonu sort of temporary indicator should he 
provided in order to align the set, but a per 
rata tient Shadow Indicator can be provided by 
soldering a short piece of thin, stiff wire to 
the dial support bracket. If the dial cellu- 
loid catches the mounting screw at the ex- 
treme cm!, of travel. clip or round off the 
corners so that it will ride up easily. The 
tuning meter should be mounted and carefully 
centered. directly over the dial light so that 
its wale will be illuminated also. By slightly 
shifting its position or the position of the 
dial light. the pointer shadow can be made 
vertical over the entire scale. 

Put all tubes in their proper sockets, con- 
up the speaker and an antenna and 

grand, and turn on the set. The tuning 
nmter should slowly travel tie the extreme 
right as the t abes heat rap. If it jams over 
hard as soon as the switch Is turned on. there 
is a short which must be found. Even before 
Ho aligning, some signals should be heard 
and be tunable if the set Is operating cor- 
rectly. Turn the suppressor control clock- 
wise to the stop anal leave it there until all 
other adjustments are made. 

The Suppressor Control 
The suppressor control may be adjusted 

by tuning the receiver to the low-frequency 
Old ,f the dial, with an antenna on, and to 
a dial position at which no station 1s being 
revolved. With the volume control well on, 
a good deal of static and Mier noises will 
be heard beeause the receiver is quite sensi- 
tive and the automatic volume control is not 
operating (with no carrier). Now slowly ro- 
tate the suppressor control counter -clockwise 
until the noise just ceases. The adjustment 
is not critical. Nov when n carrier is timed in 
the sot will trigger into operation and work 
Di a normal manner, but no in- between -station 
noise will be heard. For an extremely noisy 
loent ion, the suppressor control may be ad- 
justed to a position of less sensitivity so that 
only the louder stations, which are so strong 
ns to over -ride the noise, will trigger the set. 
Any intermediate position can lie used so that 
during a session of henry static or during a 
thunderstorm, the rerelei' can still be op. 
era led on strung stations. with no off- channel 
noise. Normally. in the usual resident loca- 
tions. the control should be set at its critical 
position and when in this ndjustment, in no 
way louvers the sensitivity of the receiver. 

¡Then used in the united States, a station 
ran be hoard on every channel of the broad- 
cast band, nt night. Cross continent recep- 
tion is not difficult (twenty -five Pacific Coast 
stations and four Mexicans were heard in 
Chicago the first night the first model was 
tested). The selectivity is sufficient so that 
distant stations can easily be tuned in on the 
next channel, from a powerful local station. 
Some slight side -band cutting is compensated 
by a rising characteristic in the audio and 
speaker design, and the excellent fidelity ob- 
tained can be controlled in the usual manner 
with the tone control. About 4 watts of un- 
distorted output is obtained ut the speaker. 
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Servicemen! 
Reduce the High Cost 
of Keeping Up -to -Date 

Ilere in one inexpensive 1.3 - 

lesson course -the only one 
prepared exclusively for active 

servicemen - Sprayberry gives 
ALI, the dope on modern radio 
servicing. Covers every detail 
including Testing, Repairing 

(ACC, all wave, short wave, auto 
radio, P.A.. etc.); Parts Testing 
and Trouble Sii, rating -also tubes, 

modernizing set analyzers and sell- 
ing. No "fluff," mathematics or 
fancy bindings -a practical, hoe' -to- 
do-it Course that will save hours of 
reading in scattered sources. Mod- 
erate cost -$10 for course only or 
$1.5 with personal instruction and 
answers to lu,stiona by Mr. Spray - 
berry himself. Money back guarantee. 
Write for FREE details! 

F. L. SPRAYBERRY 132 Bryant St.. N.W. 
Washington. D. C. 

Please rush complete details of your new 28- 
lesson course. "PRACTICAL MECHANICS OF 
RADIO SERVICE." These. of course, are free. 

Name 

Address 

City State C -6/4 

Try this FORMULA 
.IIRN you design or build that new Set :analyzer, 

Decade Irnr, Bridge. Ohmmeter u High Re- 
sistance Voltmeter sin not try this FORMULA: 

O +A +CIO 
PwwR 

LC 
When O equals QUALITY and A equals ACCCR.tCY 
MI, equals MODERN DESIGN and LC equals LOW 
I'osT and LAST COST men l'ww'It is always PRE- 
CISION WIRE w'O(Ni1 RESISTORS. 

RESISTANCE RANGE: .25 Ohm to I Megohm 

TYPE "F" TYPE "D" 
Normal It a t. 

Ina 1 Watt 
NI a X i rat u rat 

Length 1" 
\I a X i mu lit 

Diameter 
Length of 

Leads I' /." 
Furnished 

ich Ni,, is Tinned 
C o o p e r 
Leads. 

Normal Rat- 
ing 'í Watt 

Marl nu ram 
Length ?a 

M nr im u n, 
Diameter 

Length of 
Lead: l'í" 

Furnished 
with No. is Tinned 

C o p p e r 
Leads. 

Free Booklets and Price List 
Precision Custom Built Wire Wound 

Resi , Mfg. by 
PRECISION RESISTOR CO. 
334 Badger Ave. Newark, N. J. 

Use Better 
Radio Parts 
l' sh.,rt -alte r n I 

Ira n..natters, use the world -famous ibuamar- 
lund Condensers, Coils, Chokes, Sockets and 
Shields. hacked I,y 33 years of engineer- 
ing leadership. 

Write for new ruer Carwcoe "RC -8" 

HAMMARLUND MEG. CO. 
424 -438 West 33rd Street 

NEW YORK CITY 

c.30'í. BtUi t. RD.djÖ 

ammarlund 
C /5 /ON 

PRODUCTS 

FOR FIXIT SHOPS - ALL FREE 
Service felines In Yarn= Cleaner and Washing 
Machine Repairing. Thousands of parts for both 
new and old machines at sensational saving. You 
n cant[ Increase pair Inmate at no extra cost. 

hundreds of shops are being benefited by our 
System. 

FREE PROFIT GUIDE TELLS ALL. 

URON INDUSTRIES, INC. 
Originators and World's Largest Source of 

its Sort 
1251 W. Sixth Street Cleveland, Ohio 
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GLORITONE MODEL 26 
Ol'EN speaker field coils often present one fi 

of the most difficult problems In service 
work when the Service Man is situated, as I 
Rut, in a part of the country where replace- 
ment parts are not quickly obtainable Last 
week. however, I made a discovery that I 
know will prove a time -saver to everyone who 
has to do with the Uloritone model 20 midget 
receiver. 

This set has an 11,000 ohm field tapped at 
2,040 ohms and wound with very small wire. 
I get u good many of these machines to repair 
and the majority of them have this coil open, 
but this time I got three of them in the 
same day, with this same defect ! Naturally. 
the first point at which to expect trouble in a 
coil of this type would be the joints where 
the heavy wire output leads are connected to 
the line wire of the coil. Ifowever, examina- 
tion of a number of defunct roils before had 
proven this rarely to be the ease. Since the 
wire was very small the thought occurred 
that it might be possible to burn through the 
break, and this was quickly and easily done 
though It required a 200 V. supply to break 
through the gap. 

A word about removing the coil might not 
be amiss. In this particular set, the speaker, 
n Utah, Is assembled, not with bolts or screws 
but is cemented together in a way to make 
re- assembly difficult. However. the field coil 
can be easily removed and replaced by care- 
fully observing the following procedure. 

Remove the cone -centering screw, then care- 
fully pry the cone -centering spider loose from 
the cone, excepting at the point where it is 
reated. hold the speaker in a vise and 
loosen the jam nut that holds the center 
pole in place. A few quick blows with a 
hammer and chisel are usually the best way 
of doing this. 'l'he pole piece can then be 
pushed straight through the center of the 
cone by holding the spider to one side. Re- 
assembly is very simple it this method is fol- 
lowed. The spider is then cemented into 
place with a bit of film cement or nail polish, 
the cone centered and the job neatly com- 
pleted. 

I30N BLAIR 

MISCELLANEOUS FAULTS 
F the customer complains of the ground 
wire sparking on the water pipe. don't be 

alarmed. It is most likely the buffer con- 
densers across the line. A number of sets use 
these. 

Noise, low volume, sudden change In vol- 
ume etc., which are difficult to locate, can 
often be traced to a broken or high -resistance 
joint in the cap of a screen -grid tube, caused 
by the control -grid wire becoming so hot it 
melts or loosens the solder in the cap. Re- 
soldering will usually repair the trouble. 

PHILCO 70 LAZYBOY 
VERY bad list art ion on loud notes in a 

t 'hilco 70 Lazyboy was traced to the 
speaker. This speaker is mounted with the 
output transformer on top, so that the seal- 
ing compound can run out and down around 
the voice coll. This compound has a low 
melting point and starts to run when the 
transformer is only warm. The remedy is to 
invert the speaker. 

BRUNSWICK 16 
H¡(:h- RESIS'l'AN(7: joints will cause con- 

siderable trouble. On a Brunswick 16, 
the 97 was "lit" but the screen -grids were 
"dead," although both were on the same cir- 
cuit and all sockets showed 2.5 V. The poor 
joint was a heater wire from the pentode to 
the screen- grids. 

SILVER -MARSHALL 36 -A 
NO CONTROL of volume on a Silver -Mar- 

shall 36 -A can be traced to one of the 
1 -mf. condensers in the triple bank. This 

condenser bypasses the first RA,. and first 
I.F. cathodes. It may have a bigh- resistance 
leak as high as 12 melts, and still affect the 
volume control. CLARENCE E. SWINK 

ARBORPHONE 45 
UITE a few of these sets have given 

fading trouble as well as failing to sep- 
arate stations. The troubles have been cured 
by cleaning and soldering the rivets that 
are used on the "balancing" panel, located 
on the under -side of the set. The rivets are 
of one kind of metal and the units they hold 
of another, which seems to cause corrosion 
to form. Do not try to balance these sets by 
ear -balancing by meter makes all the dif- 
ference in the way the set works. 

COLONIAL 32 
DOOR tone quality as well as weak recep- 

tion on some of these sets was found to 
be due to an open first A.F. bias resistor. 
This resistor is of the flexible type. 

RCA 17 AND 18 
S^VERAL of these sets have been encoun- 
tered in which the customer complained of 

a scratching noise in the sets -in many In- 
stances, almost as loud as the stations re- 
ceived. Taking out the type 26 tubes one 
at a time and replacing them would cause 
the noise to stop. 

After spending plenty of time testing for 
the trouble, it was traced to one of the choke 
coils inside of one of the tuning coils. The 
bud coil giving this trouble can be located by 
connecting in series, successively, with each 
choke coil, a battery and headset. The noisy 
choke will cause noise in the headset. Since 
this coil is not sold separately tit is only 
sold with a complete set of tuning coils! a 
good repair can often be affected by taking 
oft a few turns of wire; or, by using as 
replacement an R.F. choke such as the larger 
types RCA uses in other models, and remov- 
ing turns of wire until there is about as 
much wire on the new choke as on the old one. 

APEX IO 

WIEN11 

this set wins tested at the home 
of the customer, low plate voltages were 

found all through the set. Rotating the tone 
control localized the trouble, and by removing 
the tone control from the front of the chas- 
sis correct voltages on the set were obtained. 

Upon taking the cover oft the control it 
was found that the small insulating peg, fast- 
ened to the arm of the control, was worn to 
the extent that it was touching the floating 
disc which regulates the resistance of the 
control. Making a new insulating peg of 
liber, and cementing it to the arm cleared up 
this trouble without having to order a new 
tone control. 

The same set later developed a hum when 
the volume control was turned on full. This 
trouble was cured by replacing one of the 
electrolytic condensers in the filter cir- 
cuit) which, later inspection showed, had 
turned green on the inside of the condenser 
case. 

HOWARD EDEN. 

JACKSON -BELL 62 
I NOTICED, while working on a Jackson- 
! Bell model 62, that the power transformer 

heated up to a dangerous temperature. Upon 
examining the set. I found that the chassis 
had holes In the side for ventilation. but that 
when the chassis was in the cabinet these 
holes would not let any air pass through the 
chassis simply because these ventilating holes 
were tight against the sirle of the cabinet. 

The best remedy for this. I found, was to 
drill several holes in the bottom of the cabi- 
net to let air circulate around the trans- 
former. 

A. EARNEST SNYDER. 

EVEREADY SERIES 50 
\'C handled quite a few liveren dv Series 
50 receivers and in practically all of 

them the trouble las been found to be the 
same -the plate bypass condenser for the 
type 24 tubes seems to go haywire. 

The top terminal (of the 3 section con- 
denser) connects to "11 +" and one side of the 
primary of the R.F. cells. It is advisable to 
disconnect all three and replace with a .5 -ntf. 
unit, rated at 300 V., to eliminate second 
culls. 
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Just Imagine ! 

r:s, the trowels are going "wild" over short -waves; 
and the Doerle receivers are making them even wilder. 
Many base built their uwu and hale obtained Initacu- 

Inn. re.uht,. Others have purchased them already built 
and have obtained even better results. And why shouldn't 
they] These receivers. fundamentally, are so siu:ple that 
they are absolutely foolproof. AA a ri ult, they w0ik 
ANYWHERE -nut only In this country -but in any Its a- 
lion. Day after day. night after night and with amazing 
regularity, they pull in stations from the far corners of 
the earth -REGULARLY -always on the same points of 
the dial. 

Only parts of the highest quality, such as I l a11uuarlund 
variable condensers, etc.. are employed; for we fully ap- 
prerlate that "a short -wave receiver Is no better than the 
Poorest part going into its construction." All fancy gad 
vets and embellishments have been entirely removed, only 
the most fundamental parts necessary for successful opera- 
tion are employed. You will be impressed with their 
slmplirit3. You will he even more Inc presseel with their 
operation. These reehers will convince you that foreign 
reception CAN be ubta toed -and with wwanny regularity - 
whenever they are on the nit. 

The Doerle receivers are available in two tiles. each 
U'1æ consisting of two models. The Electrified Doerle, 
Troth the 2 -tube and 3 -tube naalels were designed for those 
localities where electric service Is available. They must 
he used In conjunction with a specially- designed hum -free 
A.C. power park. The 2 -volt batter' types were designed 
for the rural districts. They, too, may be had in 2 and 
3 -tube models. 

It may be possible fur you to purchase similar receivers 
or parts for such receivers at greatly reduced prices else- 
where. We admit tilts at once. But unless you. too, wish 
to join the ranks of the disll lass toned and skeptical short- 
wave fans you will insist upon the Official t oerle Receivers 
-Receivers which contain only highest quality parts. All 
Roerle receivers are built on beautiful, crackle -lini shed 
chassis and bear the official name -plate of the only rerog- 
111zc11 Ih,crle manufacturer. All 2 -tube mold- 1 

q" a n" x t;"; 3 tithe nmdl v 7" s s" 44144 

2 -TUBES 
in one 

GLASS BULB 
's 

that's the 

TWINPLEX" í 

1 

Ì 
Ì 
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Ì 
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15 to 200 Meters 
The new type 53 tune makes possible this Twinplex "ikruhle -act Ion" re- 

.lver. This tube actually contains 2 separate tubes In the same glass envelope. 
lust Imagine what this means: It means that a 2 -tube rerelver can nose be 
-pint for the prier of a I titile set. This Is exartl what has been dole in the 
'c,rinplel tecelcer. .A ssomparlson of prices will the Doerle 2 -tube receivers 
i.4d Glare will Immediately substantiate this statement. And whats more. 

it actually perform, like a 2 -tube set. The circuit is Pratt wall' the same as 
lee 2 -tube Route -- extremely simple and therefore entirely fool -proof. You 
.,ill receive stations wblei, you never knew even existed before. We have r 
!rived many letters front satisfied users of the Twinplex rerelver praising it to 
vm skie. And Justly so. for It t, t wo derfnl little set. It affords full bated 

age of trout 15 to 21111 meters ritdrh Preludes the amateur bands. police and 
airplane calls. foreign reception and numerous code stations. 

Only be finest quality parts surh as Ilammarlund variable condensers. Fury. 
I< :rrh legit-ratio vernier dials. ete., are employed. All these Pans are Mounted 

a Inc netiful crackle-Owl stied metal ehas ;is which entirely does away with 
"hand rapacity." 

'she r- tirer is universal in operation which means that it may be operated 
-idler with batteries or with an A.1'. short-wave power pack. Ian salts Is re- 
inired for the Plates of the tubes and -t4 volts, either A.C. or R.C.. for the 
pi:intents. For a fan who is first starting in the short wave game. the Twinplex 
is the most economical receiver with which to begin. 

WE ISSUE NO CATALOG 
All unletn an, F. R. R. Ney York. Tenu- - 

:A deposit of ' -s fir'; is required with every r I,.. 
Balance may be paid on delivery. belie -1 '.'. 

if full amount is sent. 
' 2 15 Greeu.4 i4lt St. Dept. RC New- York. N. Y. 

$7.50 YOUR PRICE.... 11141141114 

FAMOUS 
Osci ll od yne 

1 -TUBE 

WONDER SET 
1 5 -200 Meters 

v:. .I r wonder it 
.1 Thal: All b,mgli the ,' ti 
tilt of this unique little. uu 

riser is of the rertenrr.ot, 
tpe. It acts like a sober -re- 

rative set; yet It does not 
Ielung In that 'Isis s. Due to Ito 
peculiar circuit it has the sensi- 
tivity and seletivity of many 2 and 

yen 3 -tube short -wave receivers 
(lead what the editor of the Short 
wave Craft Magazine says about ttus set in the .April, 
1933. Issue: "We are pleased to present to our readers an entirely new development in radio circuits -the Oscillodyne. This circuit which is of the regenerative variety acts like a super -regenerative set. Its sensitivity is tremendous. The editor, in his home on Riverside Drive. New York City. in steel apartment building, was able to listen to amateurs in the midwest. USING NO AERIAL AND NO GROUND. With the ground alone. a number of Canadian stations were brought in, and with a short aerial of 40 feet, many foreign stations were easily pulled in." 
itere then is a set which brings In stations thousands of Mlle, arvru3: a 'et which frequently brings In Australia, loud enough to rattle your phones and ,tith blower to spare: a set which If 1011110 MR wish extreme distance will bring in stations several thousand riles away without aerial or ground. And the many hundreds of testimonial letters tram .short-wave fans who base either built 
t heit own or have purchased' then, full substantiate these remarkable results. 
The receiver may be used either with batteries or A.C. lamer park. Requires a 
237 tube for batter operation and a 227 for A.C. operation. Available either 0nplet el' wired ready to use or in kite forni. Four pages of detailed Instrur- nons and diagrams lire Included with emit set. The :dominion panel n" high x it4" wide. The hakelUe base Is 504" long a 41.6" wide. Shinning Weight Ih 
No. 2146 Oftleiul One -Tube Wunder Set. completely nIrcJ and rated 17.20 YOUR PRICE 1 
No. 2147 Official One -Tube {Yonder Set. In kit form. with detailed arro- 

plans. Shipping Weight 3 tbs. $6.35 YOUR PRICE 
No. 2148 Complete A ,,rte -. la- b, -!i.,g the following: one 37 tithe; s,1 of 
-Ianda rd leeminoter- n ",- ; two 45 -volt 'It" batteries Ship- 

ping Weight 22 P, $5.50 444441 /v11%11%%4444: 

No. 2140 2 -Tube 12.7.00 ?tile Irorrlr the ri.e 
r WIrea :1101 rested. Shipping 1V0111111 5 I11, 

YOUR PRICE $9.88 
No, 2142 Complete Accessories. Shipp.: vs 

"" $5.38 YOUR PRICE 
No. 2143 :; -Tube Duell- "r , 

and 'rtdel. shipping Ss - 

YOUR PRICE 
No. 2145 Complete .A,, 
lbs. 

YOUR PRICE 

ut . `hip; 
$12.84 

$7.19 
No. 2174 Elerrtllied 2 -Tube 12. Sn11 Mlle Doerle 15e. .t 
Cauarlet el y Wired and Tested. Shipping 
Weight 5 lbs. $10.44 
YOUR PRICE 7 
No. 2176 Complete Set. of Tube for .\bore; Fair - 

and 1- Sri for A.C. operation or 1 -77 and 1 -:.- 
ters 
YOUopersti PRICE $1.60 
No. 2177 Electrified 3 -Tube Doer!, 
pletels' \fired nd Tested. Ship. Al ,. . $15.29 YOUR PRICE 
No. 2179 Complete Set of Tubes; Either 1 -5s: 
1 -5m for A. I'. operation or 1 -73; 1 -77 aml 
battery ,me rat lain. $2.50 YOUR PRICE 
No. 2149 Special Rum -Free A.C. Power Pack 

matinee 'titre. 
YOUR PRICE $7.25 
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RTC's Big June SPECIALS 
YOUR DOLLAR- 
IS WORTH MORE 
When You Buy From Us 

Is the dollar Inflated? T. 
speaking of inflation boo 'tarry about it. 
whether the dollar is Intl.. not it is worth 
more When you buy front sa The prices shown on 
this page are so radically low that no one can 
possibly undersell them. Our ciabistent adsertise- 

rents 
present to 3011 each month. to this page, n 

rtaln STAR (') items which are not listed in 
our regular catalog. These am all specials of 
which the small quantity on hand rkws not permit 
us to catalog theta. ONCE SOLD OUT NO 
MORE CAN BE HAD AT ANY PRICE. ORDER 
TODAY -NOW, Order direct from this page and 
save 

(hey. 
100!¡ satisfaction guaranteed on 

eery transaction. 
We are a wholesale house and cannot accept 

orders for less than $3.00. If ('.0.1). shipment Is 
desired, please remit 20r'e of the total amount of 
your order. Balance will go 'forward C.O.D. If full cash acenmpanies your order deduct 2 
discomn. Send money order, certified check or 
U. S. stamps. 

Ile sure to include sufficient extra remittance If 
order Is to be shipped via parcel -tact; any excess 
will be refunded. 

FREE 
RADIO 

and 
Short -Wave 

TREATISE 

I08 Pages 
1500 Illus. 

Completely revised and nlarged. thin new 1934 
et It ton contains I0v solid pages of useful radio 
information. diagrams, 111 Istrations, radin kinks 
at d rial live radio nterchm dise. It contains more 
valuable radio information-Mere Hai live "meat" -than many text !mitts tan he subject. PARTIAL 
L ST OF CONTENTS. fundamental Principles of 
Radio for the Beginner, Chapter 2 -- Fundamental 
t' mutts and !'ses of New Tubes- Retamidtlg Six 
Volt Battery Sets for Two Volt Tubes--Public Ad- 
dress Systems -How to Build Short Wave Trans - 
m tien and Reeelrers -Up to Date Tube Chan 
and Stakes l'onnerllons. etc.. etc, WRITE TO- DAV- Kurlose tiro rents (mint for postage. 
Treatise sent by return Hall. Print name and 
address clearly on request. 

GREATEST SET BUY IN AMERICA! 
* Ir'mos Wright -l)eCoster Battery lÁectrirl'r 

ONLY 96 SETS AT ' THIS PRICE 
If there ever was a greater value than tll. 

one offered before, 
a 

lase yet to see it. Th. 
VII il rereiser. In its prime. 

several years back sold for $300.00, and tno. 
Of thousands of them were sold, yet now you 

n buy this sae set unused and in factory 
c 

same 
iled canons for only' fraction of that price. to be exact 

511.95! Whv, the Vans alone in this reecho.. if taken out 
cad sold separately would net you more than $-5.011; to say 

nothing of the beautiful cabinet. The dual scale. genuine 
Jewell meter alone, today, ache for more than $5.00. 

Rill aside from all this. the set itself affords remarkable 
performance. The seiei ilvity and srnsit lvlty, duo to its 
4 -tuned a are just as sharp as a Modern per- hetero- 
dyne receiver The 'Inuit Is of the tuned radio (reouenr), 
Ut.e designed originally for 0UX -1119's and 1 -Ux -120, 
however, 2 -VOLT OPERATION SLAY BE OBTAINED 
WITHOt'T ANY CHANGE IN THE l'IRCI'IT BY MIERE- 
LY I NTEltl'lIA NilI NG THE '99 TUBES WITH 30's AXIS 
THE ('X -120 WITH .A :ii. The use of the 2 volt tubes 
steps Ira the overall gain and volume of the set enormously. 
'The ri quit r mprises :t stages of It. F. amplification, one 
detector and 3 stages of audio amplification. H tunes In, 
and completely separates. stations of the same approximate 
watte-Itangths with facility - quality so necessary to the 
enjoyment of the present day radio with its ever increasing 
number of broadens( si at lulu of very' similar wavelengths. 

Furthermore the range of this receiver Is so great that It 
mill bring its the lilo<t dlclant stallion. We do not hesitate 
a ormocnt in recommending it. esteri:lly to suburbanlle and 
other, ht. iu turai districts. It is an ideal Luau set 

.95 
where electricity Is not available. The set is 
designed for the greatest condors of the opera - 

All unnecessary controls are eliminated. 
T 

ry' 
he tuning dials may be Illuminated for night 

operation by turning switch on the panel. The 
Jewell meter on the panel affords an indication 

of the voltage on the tube filaments and thereby protects thew. 
THE WRIGItT-DECOSTER VII roes not radiate or 

cause interference of any kind. It gives maximutn efficiency 
on all broadcast ranges and will operate with any length of 
aerial. If used with the 99 and 20 tubes, 4 volts of "A" 
Iurnnt. 

135 colts of "It." 2214 colts of "C" are required. 
f used with 30 and 31 tubes only 3 volts of "A" 12 No. F dy arranged in series). 135 volts of "B" and 101a 

miff of "C' are required 
The cabinet, made of black walnut stillt satin finish Is of 

a v 
s 

y beautiful design. The dial readings are directly in 
front of the operator's eyes and tine tuning It obtained by 
thou!, act inn. The rrceieer can be used with any glsul mag- 
netic sneaker or even with a permanent magnet dytoude. 
sneaker if one is hands'. The set ancatures 24" lung x I5 
wide x 12" high. Shipping weight 43 Ills. 
No. 3000 Wright- DeCaster Vil Battery Receiver. 

YOUR PRICE, Less Tubes $14-95 
Set of 6 -230 and 1 -231 guaranteed Neontron RCA 

licensed tubes $5.25 
ONLY 96 AT THIS PRICE. ONCE SOLD NO MORE 
WILL BE HAD. WE BOUGHT THE ENTIRE SUPPLY 
FROM MANUFACTURER. NO ONE ELSE HAS THESE 
FINE SETS. 

WORLD WIDE,w 
RECEPTION 
WITH- THE -FAMOUS,, 

TWINPLEX 
Short -Wave Receiver 

2 -Sets in -1 
Economical 2 -Volt Operation 

Complete with Headphone 
SHORT wales are the talk of the hour. The whole county. nay, the 

guise Crazy to accent. Iireign stations. a far as 12,5011 ruiles distant. I . reception is had only ith 
t 
menthe multi -lobe sets. 

Only reeenlly. the intention of the "Iq" tulle ois ruade it possible to Perform the function of two tubes in a single tube. Then casse the Invention of the TWI XI'LEX. a radio rire alt of unheard of srrsitisily, using the "19" tube; it if now possible with a single tube of this type to receive short wave stations from all over the world. loudly and clearly- REGULARLY, night after night, day after day, always in the same place on the dial. 
Every radin man knows that in n short -ware set it is highly Imttrtant to hure the wiring as short as possible, By Inventing a radlivlly new design, that Is. by 'mounting tube and roils. In fart. everything. on the front panel, It has berorne possible to shorten all connecting wires. with the rewlt that an UNHEARD OF SIGNAL SENSITIVITY 

has now been achieved for the first time, In a single-tube set. 
But the TCINI'LI:X is ACTUALLY A TWO -TUBE SET: yes. ive repeat, A FULL - FLEDGED TWO -TURF SET AT THE PRICE OF A ONE- TI'lte: SET. 
JUST IMAGINE. TWO ' ria:S IN ONE GI. MRS ENCEI OPI :. 'that is the story of the new I9" tube. It Is a 2 -volt tube. which has a DOUBLE SET OF ELE. MENTS. 
This . . been m designed that It win reeelve ordinary hroad'a.t stations tot - 

stations ri . tome In with great solume, itanlcularly local stations. These come In 

ONLY $4.95 
so loud that If you hoe .r this little one-ntbe set. still ACTUALLY GIVE YOU LOUDSPEAKER RECEPTION. 

With ills set. we furnish regularly, two roils, o 
rs 

a short -wave tutus -In roil. which receives all the popular stations In the :33 to 05 meter band, and a boa,!ast roil which receives nearly all broadcast stations. 
A simplified instruction sheet with detailed Instructions and pictorial diagrams 

shows you how to build the set in a few hours' time, and once you have rmnpbt ed the set. FROM THEN (IN. YOI' DON'T SLEEP ANY 31011E. 
ONLY FIRST CLASS M- ATERIAL. swh as Hanlntariund tuning condensers. Poly. 

mu t Idea ran tenser+. 1t.31..Á, standard resistors. etc.. are employed. 
tThe "19" TWI x PLIlx In available ONLY in kit font and (sonprises ;ll purls 10 properly build the reveher in front 1 to 2 hours. ANYONE CAN DO IT. 

weight 5 pounds. ". loot 

No. SW -308 P'anmus Twinplex Short-Wave Receiver Klt with all parts 
INCLUDING SINGLE HEADPHONE AND BAND BUT No Tube '4.95 

YOUR PRICE 
No. SW -309 Complete Aereasorles For TWITTLEX Receiver, Compris- 

ing 1 -Type 19 Tube, 2 -No. a Dry Cella, 2 -45 volt II" Rat- $2 -t, series. Shinning weight 20 pounds. 
YOUR PRICE 

Addltlunal Plug -in Colla --45g each 

RADIO TRADING COMPANY, 102 Park Place, New York City 
768 RADIO -CRAFT for JUNE, 1934 



Penny Wise-BUT 
Dollar YIIOFIT 

To Every 

Radio Manufacturer 

Jobber and 

Mail Order House 

This issue of RADIO -CRAFT conclude 
the first five -year period since the 
magazine's inception. 
With no little effort and persistance 
the publishers have succeeded in 

bringing out sixty consecutive issues 

It is a testimonial to the merits o 

any magazine that, in its infancy, it 
was able to past successfully through 
the crucal, depression days. And, 
NOW, RADIO -CRAFT has become 
the second largest radio monthly 
magazine in the country. Such suc 
cess is due in great measure to it 
splendid, enthusiastic organization. 

In this half- decade, RADIO -CRAFT 
has attained a circulation far in ex 

cess of 50,000 monthly readers, corn 
prising manufacturers, jobbers, radio 
dealers, service men, radio engineers 
experimenters and professional set 
builders. Present indications point to 
a fair percentage of increase during 
the next few months. What does the 
future hold? Well, were confident 
of continued success. 

We recall the early days when 
only a handful of advertisers were 
represented in the pages of RADIO 
CRAFT. Today, we find an average 
of 50 or more advertisers using space 
regularly month after month. Many 
of them have never missed an issue 
since July, 1929. 

The growth of RADIO -CRAFT in cir 
culation, in prestige, in editorial in 
terest, in value as an advertising 
medium, is conclusively proved by 
the results obtained by one of many 
advertisers. The letter reproduced is 

JUST ONE of any number of un- 
solicited letters received from time 
to time. It points out clearly the 
profits derived from advertising ex 
penditures in RADIO - CRAFT - i 

shows reader response to advertising 
in RADIO - CRAFT- and it prove 
leadership in the radio field. 

Advertisers and agencies are alert in 
taking advantage of new, prosperous 
markets. What greater prospects in a 

constantly buying field can be found? 
Where can a more active radio mar- 
ket be established? We know by 
confidential reports from other adver- 
tising accounts that results have 
ALWAYS been good. It's money 
invested wisely to bring dollar profits. 

THE PUBLISHERS. 
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This precision Analyzer and Point to Point 
Resistance Tester included with our training. It 
is of ti e latest design and construction,' will test 
all circuits equipped with latest six and seven -pin 
tubes, and cannot become obsolete or out of 
date. Equipped with an improved type 2% 
D'Arsonval Meter, etc. 

é r t GOOD PAY 
RADIB. O 
JO 

SKILLED SERVICE MEN 
AltE NEEDED 

Skilled service men are needed now more than 
ever to service the modern all -electric radio receivers. 
The day of the tinkerer is gone. By becoming a 
certified R.T.A. Radio Technician you can make 
bigger money, full time or spare time, and fit your- 
self for the big -pay opportunities that Radio offers. 

TRAIN AT HOME -NOW 
Now is the time to get ready for these better pay radio 

jobs. Our training will qualify you quickly. In addition 
we furnish you, free of extra charge, a high grade Pre- 
cision Analyzer and Point to Point Resistance Tester. 
This remarkable instrument, together with our training, 
will enable you to do expert work in a short time. 

$ i to *15 A WEEK - EXTRA 
Our training is practical and designed to help you 

make extra money at the very start. With the first lesson 
I give you a series of over thirty spare -time Money 
Making Plans that will enable you to make from $5 to 
$15 a week extra, and more. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. R -6 4513 Ravenswood Ave. Chicago, III. 

ALL THE LATEST CIRCUITS 
AItE INCLUDED 

Our training is up -to- the -minute and thorough in 
every detail. All late subjects are covered -automatic 
volume control, R.F. pentodes, diode detection, delayed 
and amplified A.V.C., automatic noise suppression, dual 
channel audio amplification, all -wave superheterodynes, 
acoustically compensated volume control, etc. 

ENDORSED I1V LEADERS 
OF THE INDUSTRY 

Our modern training is endorsed by Leaders of the 
Radio Industry. We have in our files over thirty letters 
from them recommending our training to those who 
want to make good quickly in radio. 

Jluil 1'Dnpon - Now 
RADIO TRAINING ASSOCIATION OF AMERICA 
4513 Ravenswood Ave., Dept. R.6 
Chicago, Ill. 
Gentlemen -Please rush me more details of your practical endorsed 
training course in Radio. 

Name 

Address 

City State 


