
"TRANSCEIVERS" 
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GOOD BOOKS WHICH HELP 

IMAKE RADIO WORK MORE PROFITABLE 

Presented on this page are books of the RADIOCRAFT LIBRARY SERIES -a most complete and authentic set 

of volumes treating individually, important divisions of radio. Each book has been designed to gave radio men 

the opportunity to specialize in one or more of the popular branches of the industry. You will find them a 

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 everyone. Each is an expert radio man; an authority on 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 library of radio books that are authentic. 

MOST OF THE BOOKS HAVE BEEN RECENTLY REVISED AND REWRITTEN TO KEEP THEM UP 
TO THE MINUTE. Mail coupon below for your books. 

Book No. 

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

With Full Instructions and Deseriptiens 
of Set Analyzers. Tube Checkers. Os- 
'Motors. etc. (lust revised.) 

Book No. 2 

Modern Vacuum Tubes 
And How They Work 

By ROBERT HERTZBERG 

With complete Technical Data on All 
Standard and Many Special Tube,. 
(lust revised.) 

Book No. S 

The Superheterodyne 
Book 

All About Superheterodynes 
By CLYDE FITCH 

How They Work, How to Build and 
How to Service Them. 

Book No. I 
Modern Radio Hook -Ups 

The Best Radio Circuits 
By R. D. WASHBURNE 

A Complete Compendium of the Most 
Important Experimental and Custom 
built Receivers. 

Book Ne. 5 

How to Become 
Radio Service Man 

By LOUIS MARTIN 
Now to get started in the business of 

servicing radios and how to make 
money in this field. 

Book No. 6 

Bringing Electric Sets 
Up to Date 

By CLIFFORD E. DENTON 

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

Book No. 7 

Radio Kinks and 
Wrinkles 

By C. W. PALMER 
For Service Men and Experimenters 

A R 
Complete 

J o Short-Cuts nand 
the Latest 

Saver,- 
These Kinks Are Great Time. Savers. 

Book No. 8 

Radio Questions and 
Answers 

By R. D. WASHBURNE 

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

Book No. 9 

Automobile Radio and 
Servicing 

By LOUIS MARTIN 

A Complete Treatise on the Subject 
Covering All Phases from Installinn 
to Servicing and Maintenance. A Book 
That Is Greatly Needed Today. 
(lust Revised.) 

All Books Valane au nunc i .IZe, r, r o ori,,.. and eo ntaln ar an 
average of r50 to 1_0 Itlustrat inns Each brook Is primed ont flare 

Uniform paper and ne expense has been spared to make It an uustanding 
v:am. 

Book No 10 

Home Recording and 
All About It 

By GEORGE J. SALIBA 
A Complete Treatise on instantaneous 

Recordings, Microphones. Recorders. 
Amplifiers, Commercial Machines, 
Servicing, etc. 

Book No. 11 

Point -to -Point Resistance 
Measurements 

By CLIFFORD E. DENTON 
The Modern Method of Set wont Recite 

Receivers -a Book Which Radio Ser- 
vice Men Have Referred to More Than 
Ally Other, 

Book No. 12 

Public Address 
Installation and Service 

By 1. T. BERNSLEY 
Modern Methods of Servicing and Instalt- 

ng Public Add rrso Equipment. 

Big Discount 
To You 

In order to mane It ¡n -sable for 
coolie to hay the.e hooks, the 

itfty (So) rent pare has liven 
Made uniform for all volume:. 
You ran buy these hooks sepa- 
rately. but you should take ad- 
nantoge of our special offer: 
When Five (5) Books 
Or More Are Ordered 

Deduct 20' ;, From 
Your Remittance 

sirsply fill In the coupon at left. 
of loan It to us together with 

your remit i once. (Ilea a, atuiipa 
r uum , orders accepted. 

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! 
GERNSBACK PUBLICATIONS. INC., 99 Hudson Street, New York, N. Y. 

I have circled below tho numbers of hooks In the R.tT)TO -CRAFT T.TRRART SERIES 
which you are 10 send me. and have deducted 2oi, for ordering the (5) books or more. I hose 
Included my remittance In full. at tho price of Sac each. when less than die books aro ordered. 

The amount of my remittance Is (Stamps. checks or money orders accepted.) 

Circle numbers wanted: 1 1 3 4 5 6 7 8 9 10 11 12 

Name Address 

Cloy Stale it, -',. 
a 
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I will Train You at Home in Spare Time 

for a GOOD JOB IN RADIO 

YES 
I'll take your train- 
ing. That's what S. 
J. Ebert said. He 
has made good 
money and found 
success. 

I'm not interested. 
That's what this fel. 
low said. Today he 
would be ashamed 
if I gave you his 
real name. 

These two fellows had the same chance. Not 
Lang ago they each clipped and sent me a 
coupon like the one in this ad. They got my 
book on Radio's opportunities. 

S. J. Ebert, 49 -B Quadrangle, University 
of Iowa, Iowa City, Iowa, saw that Radio 
offered him a real chance. He enrolled. 
The other fellow, whom we will call John 
Doe. wrote that he wasn't interested. One 
of those fellows who wants a better job, 
better pay, but never does anything about 
it. One of the many who spend their lives 
in a low -pay, no- future job, because they 
haven't the ambition, the determination, the 
action it takes to succeed. 

Read what S. J. Ebert wrote me and re- 
member that John Doe had the same 
chance: "Upon graduation I accepted a job 
as serviceman, and within three weeks was 
made Service Manager. This job paid me 
$40 to $50 a week compared with $18 I 
earned in a shoe factory before. Eight 
months later I went with station KWCR as 
operator. From there I went to KTNT. 
Now I am Radio Engineer with WSUI. 
I certainly recommend the N.R.I. to all in- 
terested in the greatest field of all, Radio." 

Get ready for Jobs like these. 
Many Radio Experts make 

$40, $60, $75 a week 
Spare time and full time set servicing; in 
stalling, operating, maintaining broadcast 
aviation, commercial, police, ship and tele 

FREE 
LESSON ON AUTO RADIOS 

Mail the coupon now and in addition 
to my big FREE BOOK -"Rich Re- 
wards in Radio " -I will send a Lesson 
Text on Auto Radio from my regular 
Course. This Lesson is crammed with 
practical, up -to- the -minute facts and 
information on Installing and Servic- 
ing Auto Radios. It tells how to install 
efficient auto antennas, how to mount 
receivers, how to eliminate interfer- 
ence, stow to service "B" eliminators 
and their vibrators, etc. This sample 
Lesson will prove how thoroughly my 
Training covers Radio's newer develop- 
ments. 

"I want to help you. If 
you are earning less 
than $35 a week I be- 
lieve I can raise your 
pay. However, I will 
let you decide that. Let 
me show you what I 

have done for others, 
what I am prepared to 
do for you. Get my 
book, read it over, and 
decide one way or an- 
other." J. E. Smith. 

vision stations. Good jobs with Radio deal- 
ers and jobbers. A service shop or Radio 
retail business of your own. I'll train you 
for these and other good jobs in connection 
with the manufacture, sale and service of 
Radio sending and receiving sets, auto sets, 
loud speaker systems, short wave sets, etc. 

Save Money -Learn at Home. 
Money Back Agreement Protects You 
(told your job. I'll train you quickly and in- 
expensively right at home in your spare 
time to be a Radio Expert. You don't need 
a high school or college education. My 50 -50 
method of training -half with lessons, half 
with Radio equipment -gives you broad 
practical experience -makes learning at 

home easy, fascinating, practical. I will 
agree in writing to refund your money if 
you are not satisfied with my Lesson and 
Instruction Service when you finish. 

Many Earn 55, $10, $15 a Week 
in Spare Time While Learning 

'that's what many of my students do soon 
after enrolling. I'll give you special train- 
ing, plans and ideas to help you do it. Many 
students have made $200 to $1,000 in spare 
time while learning. Nearly every ne'ghbor- 
hood offers a spare time serviceman an op- 
portunity to make good money. I'll show 
you how to "cash in" -show you why my 
Course is World -Famous as "the Course 
that pays for itself." 

Find Out What Radio Offers You 
Mail the coupon. My book is free to any 
ambitious fellow over fifteen years of age. 
It tells you about Radio's spare time and 
full time job opportunities -about my 
Course, what I give you, what my students 
and graduates do and make. There is no 
obligation. Act today. Mail coupon in an 
envelope or paste on a lc postal card, Du 
it right now. 

J. E. SMITH, President 
National Radio Institute, Dept. 5FX, 

Washington, D. C. 

1 

t 
.1. E. SM l'i ii. )'resident 
National Radio Institute, Dept. 5FX, Washington, D. C. 

Dear Mr. Smith: Without obligation, send me the 
sample lesson and your free book about spare time and 
full time Radio opportunities, and how I ran train for 
them at home in spare time. (Please print plainly) 

n 
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SERVICE MAN - DEALER RADIOTRICIAN 

CONTENTS -JUNE, 1935, ISSUE 
Volume VI Number 12 

Editorial: Auto -Radio Developments 
Hugo Gernsback 709 

The Radio Month in Review 710 
Radio Pictorial 712 

The Two -Way Auto -Radio of the Future 
Hugo Gernsback 714 

How to Make an Advanced Dual -Wave Car -Radio 
Set C. W. Palmer 715 

The Present Status of Automotive Radio 
Wilhelm E. Schrage 716 

Car -Radio Sets Afloat 717 
Novel Ideas in Car -Radio R. D. Washburne 717 
Announcing -Electrolytic Pictures via a New Method 

Otho Fulton 718 
Portable "P.A.-Radio" Systems Louis B. Sklar 719 
Making a Vibrator "B" Test Board 

D. A. R. Messenger 719 
New Car -Radio Equipment - 720 
The Newest in Car Antennas 721 

Modern Automotive -Radio Sets 721 

Circuits of the Newest Car Sets _. 722 
The "Bumper Antenna" for I935 -'36 Cars 

James Caulfield 724 
Beginner in Car -Radio 724 
The Latest Radio Devices 725 

Now -Metal Tubes 726 

The New R.K.-31 Hi -Power Tube..__ Clifford E. Denton 726 
Improvements in Auto -Radio Antennas._.._. - 

Arthur H. Lynch 727 
How to Make a Fidelity -Equalizer Adapter..J.B.Carter 727 

How to Install Replacement "B" Genemotors 728 

Deaf -Aid Equipment -A Service Market.. R. M. Gray 728 

A Car -Type Portable P.A. Amplifier 
Charles R. Shaw 729 

Obscure Sources of Car -Radio Noise H. K. Bradford 729 

Cathode -Ray Oscilloscope for Vibrator "B" Testing 
B. W. Robins 730 

A New High -Fidelity All -Wave Receiver 
A. C. Matthews 730 

A New 23 Tube High -Fidelity All -Wave Receiver 
E. H. Scott 731 

Short -Cuts in Radio 732 
Curiosa in Radio __ 733 

International Radio Review 734 
The Listening Post for All -Wave DX -ers 

C. A. Morrison 735 

Operating Notes 736 
Readers' Department . _ 737 

RADIO-CRAFTS Information Bureau 738 

ORSMA Members' Forum 739 

RADIO SERVICE DATA SHEETS: 
No. 139- Zenith 5 -Tube Triple -Wave Superhet. 

Chassis Nos. 5508 and 5509; Emerson Models 
38, 42 and 49, 6 -Tube Dual -Wave Super, Chas- 

sis No. V6; General Electric Model C -62 6 -Tube 
Battery Superheterodyne 740 

No. 140 -Useful Automotive -Radio Reference In- 

formation 742 

Service Men- Protect Your Trade Discount! 
Charles Golenpaul 741 

Technicians' Data Service 744 

HUGO GERNSBACK, Editor -in -Chief 
C. W. PALMER J. S. CAULFIELD 
Associate Editor Associate Editor 

R. D. WASHBURNE, Technical Editor 

FEATURING - 
THE SERVICE MAN 
IN OUR NEXT ISSUE 

An exceedingly wide field of "radio" applications is 
now embraced when we mention the word "service." We 
now have to differentiate -radio (in the home), public ad- 
dress, theatre talkies, home talkies, car radio, centralized 
radio, airplane radio, marine radio, electronic equipment, 
therapy apparatus, broadcast and other types of trans- 
mitter repair and maintenance, etc. And there are in- 
numerable subdivisions of these fields of operation. So, 
when we announce that the next issue of RADIO -CRAFT 
is dedicated to the Service Man, the very wide scope of 
the contents becomes evident. Test apparatus of all sorts 
will be illustrated and described. New methods of servic- 
ing will be discussed. Helpful information of every imagi- 
nable kind will be given, to aid Service Men to operate 
more rapidly and with greater profit than heretofore. 
DON'T MISS YOUR ISSUE -the Service Number of 
RADIO -CRAFT. 

RADIO -CRAFT is published monthly, on the first of the month preced- 
ing 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 Mount Morris, III., 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. Subscription to these magazines may be taken in 

combination with RADIO -CRAFT at reduced Club rates. Write for 
information. 

Copyright 1935. Continental Publications, Inc. 

HUGO GERNSBACK, President I. S. MANHEIMER, Secretary 

Published by Continental Publications, Inc. Publication office: 404 

N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 

Office: 99 Hudson Street, New York City. Chicago Advertising 

Office: L. F. McClure, 919 North Michigan Avenue, Chicago, III. 

Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St., 

Los Angeles, Calif. 

European Agents: 

London -Gorringe's American News Agency, 9A Green St., Leices- 

ter Square, London, W. C. 2. 

Paris- Messageries Dawson, 4 Rue Faubourg, Poissonniere, Paris, 

France. 
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What Others Say about this Manual: 

I neeiwed the t11'I'It'I.tI. I:, SF:Itt'111: 31.t\tALG 
rdrmd : 1r utv letter of 3larrh '_ I"::', in good order. 

I ant cery well pleased With ,au,e. a. it is a very valuable 
I;:.diu Serviee data nterenee and gold, 

A117111'11 J. 1'11R/i NEI'. 

lkIroil. Mirh. 
Received your 1937. (11'l'I('I.tl, lLtnln SERVICE MANUAL 

atti crt:.inly is souathing to rave tdsnll. 11's groat. 
.1. 11 IiDAR. 

Stillwater, Maine. 
I have neeived the I9:15 3lauual, and I alit very much pleased 

With tae itive,ttnent. 
FRANK 1. V .1. llO1.111 :S. 

Swift t'errent. Sa.katehevau, (':runt:,. 
t 1..g te :ukuowle,h_ reeelpt ,.f n.y 1:1:17. issu., of th, 

CIA I, It AII111 sr :IivuF. MANUAL. 
Your 31aun:d is tine, :11111 tt ,ul,l lit la without any of them. 

The 31 :nnwl. tn:1V he improved for Canadian u. 
.1. .11. FORD. 

I[irhyv ille, 'texas. 
i Was ,:.I uh_. rib,n L. the Cern hock 36nu1al. and 

the magazine, It-3 Utn liLA l "l'. They have been a groat ph:Is- 
Ilre and help I. In,, 

71. I. WM 711V l; TOS. 

Ironton. 31.. 

I hale label, pureh:....1 the 7a::. (1I'l'Irl.\I. It.\I1in Flilt\'- 
Irh: 3LtS1.tl.i and snr, n, pr.md of sane. wih t.. s 
lhnt ItAl,ltl-t'It.tl'T Magazine Is a IIGsawor ler servia, m.n. 

1 aon1.1 m.t b. Witlumt eiur. 
11I1) i l l s .1. 

4'1. iP-JiAll. COUPON TODA 1.! 

GERNSBACK PUBLICATIONS Inc., 99 Hudson St-, New York, N.Y. 
. I i¡,1111 (I' l'I \ r ,.i tI.. 1a&, (Ii'F1. I.\I. I:\I,I., Si:ll\ 

tel rcmittaurr h,v cheek or mew, huer 
if it r anail . rash, rurrrury ,a uuused t'.3, 1.,t:,g+ .t:nnp l 

NAM!" 

Ant11tI:SS 

Itl'-II-(I.i 

- - for the real 
SerLl.iII y G. (l (1pe ee 

1/ Olt ell II t ` i I/ (l If 

better buul:! 

NO other radio book is comparable to 
the new 1935 OFFICIAL RADIO 

SERVICE MANUAL. In contents, in 
style of printing, in grade of paper, in il- 
lustrations there has never been published 
such a comprehensive volume 
The 1935 Manual contains over a thousand 
pages -yet it is only 11/4 inches thick because 
it is printed on a special Bible stock which is 
an exceptionally good stock, yet one of the 
thinnest and most durable papers. This 1935 
Manual is the most authentic and elaborate 
service guide ever used in the radio industry. 
Service Men and dealers who use this 1935 
Manual are astonished by finding in it such a 
wealth of profitable service information which 
has never been published before. 

Contents of the 1935 Manual 
Over 1,000 pages full of diagrams and essen- 

tial information of manufactured receivers - 
only data of real use in servicing is included. 

This new Manual is really portable since it is 
extremely thin and light as well. 

Volume V continues where the preceding man- 
ual left off. 

Many circuits of old sets are included. 

Service \ten know every set has certain weak 
points which are really the cause of trouble. \\'her - 
ever the information could be obtained, these 
weaknesses with their cures are printed right with 
the circuits. This is an entirely new and valuable 
addition to the Manual. 

All the latest receivers are included -all -wave 
sets, short -wave sets, auto -radio sets, midget and 
cigar -box sets. etc., as well as P. A. amplifiers and 
equipment, and commercial servicing instruments. 

The cumulative index is even more complete 
Han before; including cross -reference to sets sold 
under different navies and type numbers. 

Volume \' includes resistance data; socket lay- 
outs; 1.F. data; and voltage data. 

Tube data on latest tubes. 

Free question and answer service -as included 
'17 r111r latt't t!iree liaiiii d;. 

OVER 1,000 PAGES 
Over 3,000 Illustrations. Flexible. loose -leaf 

leatherette covers. Size 9x12 -only lii thick 

GERNSBACK PUBLICATIONS, Inc. 
99 Hudson Street New York, N. Y. 

Please Say That You 'A,Itt' It io ILti t,, (RAFr 
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ANNOUNCING 
TN 1935 

Official AUTO -RADIO 
SERVICE MANUAL 

1935 
OFFICIAL 

SERVICE MANUAL 

Complete Directory 

of All 

Automobile Radio Receivers 

Full Installation and 

Service Guide 

04, 
is\o'Y 

Ikz 

Volume 11 

Over 240 Pages 
Printed on Special 

Thin "Bible Paper" 

Over 500 Illustrations 

Flexible, Looseleaf 
Leatherette Cover 

MAIL COUPON TODAY! 
r 

GERNSBACK PUBLICATIONS, Inc. Dept. RC -635 
99 Hudson Street, New York, N.Y. 
Enclosed you will find my remittance of $2.00 for which send me 
one Copy of the 1935 OFFICIAL AUTO -RADIO SERVICE 
MANIJAL (Volume III at the special pre -publication price. I under - 
-land that the book will be $2.50 as soon as it is published. (Send 
remittance in check or money -order; register letter if it contains 
gash or currency /. The book will he remiy on or before June 15th. 

Name 

Addre s 

ily' .................. ........ _.__. _..... .. -... _..... .. .. ... - .....State 
The 1935 OFFICIAL AUTO -RADIO SERVICE MANUAL is shipped po}tape 

prepaid.) 

Please Say That 

HERE NOW- is the second volume of the OFFICIAL AUTO -RADIO 
SERVICE MANUAL -- the 1935 Edition. 

With so large a number of new auto -radio sets placed on the market by 
different manufacturera, the 1935 OFFICIAL AUTO -RADIO SERVICE 
MANUAL becomes an essential part of Service Men's equipment. Re- 
member. there are nearly 1,800.000 auto -radio sets in use today. 

The 1935 OFFICIAL AUTO -RADIO SERVICE MANUAL (Volualc /l). 
contains 100% new material. It gives schematic diagrams, chassis lay- 
outs, mounting instructions, and trouble- shooting hints on all modern 
auto -radio receivers, and older models as well. 

THERE IS ABSOLUTELY NO DUPLICATION OF MATERIAL 
BETWEEN THE 1933 EDITION (VOLUME I) AND THE NEW 
1935 EDITION (VOLUME II). THE MATERIAL IS 100% NEW. 

Every radio man connected in any way with the booming auto -radio 
business needs a copy of the new OFFICIAL AUTO -RADIO SERVICE 
MANUAL. It contains only auto -radio service "dope." 

HERE ARE ADDITIONAL HIGHLIGHTS OF THE NEW, 
1935 EDITION OF THE OFFICIAL AUTO -RADIO 

SERVICE MANUAL 
240 big pages crowded with diagrams, service ma- 
terial and other essential data required for proper 
servicing of new auto -radio receivers. Included are 
diagrams of sets which appeared during 1934, and 
which were not included in the supplement to the first 
edition. 
Complete schematic diagrams, chassis layouts, volt- 
age tabulations and servicing instructions are in- 
cluded for practically all sets. "Under- side" tube 
symbols are also included to facilitate the job of serv- 
icing the sets. 
Instructions are included with many sets telling how 
to suppress stubborn cases of ignition interference. 
This includes the newest "suppressorless" sets -and 
what to do when interference is encountered with this 
type of set. 
Details on how to make installation in "turret -top" 
cars are included. The different methods used by car 
makers and set manufacturers are listed with the in- 
dividual circuits and service information. 
The index contains the listing of sets which were 
published in the first edition, as well as the sets which 
appear in the new volume. This information helps 
the Service Man to locate the circuit and details for 
any receiver that has been made. 
The book is bound in a handy, flexible leatherette 
cover. To be sure the pages are sturdy, to withstand 
constant use, the book will be printed on a special 
"bible" stock. This is a very durable, but thin paper. 
The book printed on this paper can be easily rolled 
to fit into your pocket or slipped in the service kit. 

Special 
Pre -Publication 

Offer! 
You now have the opportunity to order the 1935 OFFICIAL AUTO - 

RADIO SERVICE MANUAL before it comes off press... you will save 
money. 

The list price of this book is $2.7:0. AT THE SPECIAL PRE-PUBLI- 
CATION PRICE YOU CAN BUY THE BOOK FOR $2.00. THIS IS THE 
FIRST AND ONLY ANNOUNCEMENT WHICH WILL BE MADE BE- 
InItE THE BOOK IS PUBLISHED. IT IS OUR GUARANTEE THAT flll: BOOK WILL BE READY FOR DELIVERY ON OR BEFORE THE 
15th of JUNE. ONCE THE BOOK IS PUBLISHED. THE LIST PRICE 
WILL PREVAIL. 

CERNSBACK PUBLICATIONS, INC. 
99 HUDSON STREET NEW YORK, N. Y. 

You Sow It in RADIO -CRAFT 
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"Takes the Resistance out of Radio" 

Editorial Offices: 99 Hudson St., New York, N.Y. HUGO GERNSBACK, Editor Vol. VI, No. 12, June, 1935 

AUTO -RADIO DEVELOPMENTS 
An Editorial by HUGO GERNSBACK 

IP HAS been estimated that there are 
in use in the United States about 
1,800,000 automobile radio sets. 
Set against this the figure of 21,- 

000,000 automobiles, according to the 
latest available information, and it will 
be seen that only a small percentage, 
i.e., only 14 per cent are equipped with 
radio. 

Sets are becoming much more stand- 
ardized; they are continuously being 
made smaller, more compact; they are 
built better from a mechanical stand- 
point to withstand the shocks they re- 
ceive. It may be said that, in general, 
automobile radio is on the increase. 

What about the future? What improvements, what 
changes are apt to be made in car radio sets? In the first 
place, in the next few years all new cars will have metallic 
bodies that will not permit use of the aerial, close to the 
car (under the roof, for instance), to which we have been 
accustomed. Consequently other points of advantage must 
be found. These are mainly underneath the car, or outside, 
at some distance from the main body of the car, as in the 
case of insulated bumpers, etc. 

The "multiple operation" idea, whereby the set can be 
switched on and tuned not only by the driver but by the 
passengers in the rear compartment as well, will gain more 
and more adherents. Frequently, people in the rear com- 
partment wish to operate the set independently of the driver 
and this convenience can be made available by means of 
extra controls. 

While many refinements have been made in car radio 
sets, it would be foolish to say that the end of development 
has been reached. As a matter of fact, we have only 
witnessed the beginning. In a few years television will be 
with us, and you may rest assured that as soon as it has 
been accomplished in your home it will also be an accom- 
plished fact for your car. There is no reason why a person 
sitting in a private car, in a limousine or in a bus should 
not have the benefits of television when it finally comes 
about. Of course, it is a far cry from the present television 
sets to the small compact "televisor" less than a foot square 
installed in your car ten or fifteen years hence, but that 
image reception in your car will come no one doubts. 

What next? We have had under discussion aural as 
well as visual radio. What else can there be? The art 
of electronics- closely allied with radio in general -fur- 
nishes the answer, and it seems to me that one of the 
greatest contributions radio engineers can make in the 
future lies in safeguarding the lives of automobilists and 
pedestrians. 

The great number of deaths due to careless driving, negli- 
gence, and many other personal equations due to automo- 
biles is becoming more appalling as time goes on. In the 
United States, during 1934, there were 36,000 persons 
killed, 954,000 persons injured, due to automobile accidents. 
Many of these accidents were preventable, and the radio 
engineer is the one who can cut down the percentage tre- 

RADIO TO MAKE CARS 
COLLISION PROOF 

Auto radio sets of the future will 
not only produce entertainment, 
but will make your car practical- 
ly safe from collisions. This and 
a number of other new ideas are 
advanced in this editorial, which 
should be of more than passing 
interest to radio engineers and all 

car owners. 

mendously, due chiefly to electronics 
incorporated in the car radio of the 
future. 

By means of photoelectric cells and 
capacity -effect devices it should not be 
a very difficult problem for radio en- 
gineers, in conjunction with automo- 
bile technicians, to evolve ways and 
means to make automobiles safer -far 
safer than they are today. 

To mention just a few ideas on the 
subject, all of which are possible even 
today: 

Many accidents are caused today by 
cars colliding, that is, by one car run- 
ning into another, by one car being 

bumped in the rear by another, etc. Authorities have long 
agreed that cars, even when stopping, should not come 
more closely than within two or three feet of each other. 
If a capacitative device were installed on all cars, on the 
front fender, then as soon as any body having a large 
capacity, as for instance an automobile, truck, pedestrian, 
etc., came within say, two feet of it, a relay would auto- 
matically cause the brakes to be put on. This would obviate 
a great many collisions, and while it would not stop all 
collisions, it would certainly minimize the effects thereof. 
It is reasoned that it is often better to stop a car sud- 
denly, without hitting another car, even if slight injuries 
are resulted thereby, than to have serious collisions not 
only with the direct result of killing the driver or passen- 
gers outright when the cars actually crash, but also, in- 
directly as a consequence of fires which often break out. 
While it is true that such an automatic capacity- operated 
device would not be very effective when a car going at 40 
miles an hour suddenly came within two feet of a pedes- 
trian, still the chances are that the damage done might 
not be as great as if the progress of the car had not been 
halted. It is one thing to strike a human being with a car 
going 40 miles an hour and quite a different thing if the 
car strikes at a speed of 8 or 10 miles an hour. The 
difference may be in saving of the life of the person so 
struck. 

The car radio of the future will also help to overcome 
other human handicaps, of which there are many. One of 
the worst at the present time is that people forget to turn 
on their headlights and rear lights in approaching dark- 
ness. The result is that other cars cannot see the unil- 
luminated car and crashes are often due to this. The 
photoelectric cell is the answer. One or two ich cells 
stationed somewhere near the top of the car would auto- 
matically turn on the lights as soon as the visibility falls 
below a certain level, and it will make little difference 
whether the requirement is during the daytime due to approaching storm, due to entering a tunnel, or when driv- 
ing through a dense forest road where the visibility is poor. 
The lights will automatically go out as soon as a high visi- 
bility is again reached, all without the driver having to 
touch anything. 
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THE RADIO MONTH 

A heated controversy between legislators and 
insurance companies -and radio manufacturers and 

car radio owners. 

AUTO RADIO - 
PRO AND CON 

EVER since auto -radio 
installations became 
popular, a controversy 

has been going on- between legislative 
authorities and insurance companies 
on one hand, and radio manufacturers 
and car radio owners on the other -as 
to whether auto radio presented an 
accident hazard or not. 

Last month, the state of Connecticut 
went so far as to introduce a bill pro- 
viding a $50 penalty for the installa- 
tion in an automobile of a radio set or 
any other device which "tends to dis- 
tract the attention" of the operator! 

However, the RADIO MANUFACTURERS 
ASSOCIATION which has been instru- 
mental in bringing auto radio to its 
present popular position says in a let- 
ter to RADIO- CRAFT -"We have no in- 
formation that the bill is being pressed 
or seriously considered." 

Mr. Bond Geddes, Executive vice - 
president and general manager of the 
RMA made the following summary of 
the situation. "Since that time (when 
auto radio first became popular) there 
has not been a single case according to 
any information in our possession 
where an automobile radio has been the 
cause of any major accident. Against 
this is the almost unanimous opinion of 
operators of automobiles equipped with 
radio that they tend to reduce speed 
and, therefore, are not a source of 
danger but actually become a safety - 
factor." 

In a survey of the insurance com- 
panies interested in car insurance which 
was made a short time ago by RADIO - 
CRAFT, many interesting replies were 
received to the questions asked. The 
majority of the companies evaded the 
issue of whether radio installations 
might influence their insurance rates 
or their desire to insure cars so 
equipped. 
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No. 390.5']0 L. aseen .e & Co., Newark, N. J. 
\e Filed .lap. 22. 1935. 

WOR 
For Radio Receiving Sel. aka Rajo, Juive 
anime use since Dee. 19, 1934. 

Soon we'll listen to WOR on WOR sets equipped 
with WOR vacuum tubes. 

WOR IS 
DECLARED - 

OR is declared to 
he the name of a 
new line of radio 

sets and tubes to be introduced by L. 
Bamberger & Co., if we can believe the 
above copyright notice published last 
month in the Patent Gazette. 

"America's Great Store" broadcast 
station -now 50,000 watts -seems to 
have gone not only high- fidelity, but 
also high -hat! 

According to this notice, the set buy- 
ing public in the vicinity of Newark, 
N.J., will soon be buying WOR sets 
equipped with WOR tubes to listen to 
programs from WOR. And just think 
of the dilemma that will result if other 
broadcast stations start using their call 
letters for the names of radio sets and 
accessories. We'll probably have such 
names as KOP transceivers -KICK 
tubes -KIT aerials -KID juvenile sets 
-WHAM lightning arresters -WAVE 
aerial wire -KOIL tuners and WOW 
noise suppressors (hi!)! 

THE FIRST 
ELECTRONIC SHOW 

TIIE electronic branch 
of "radio" has now 
achieved such propor- 

tions that an Electronic Show -the first 
of its kind -was held, with great suc- 
cess in Chicago, last month. 

The Chicago Civic Opera Building 
was filled to capacity with photo -cells 
in all their numerous forms, and func- 
tioning all the way from door opening 
to sorting poker chips. Of course, 
there were other gadgets besides photo- 
cells, but the lion's share was taken by 
light sensitive devices. 

The importance of electronic devices 
(or as David Sarnoff, president of RCA 
recently described them -"the new 
miracle workers of our day, ") cannot 
be over emphasized. Without electrons 
we would have no radio sets, sound 
moving pictures, long distance tele- 
phones, talking books for the blind, 
facsimile transmission, nor thousands 
of other devices which make our lives 
more pleasant, such as light measure- 
ment and control, automatic counting 
and sorting devices, protection of ma- 
chine operators, burglar alarms, etc. 

BELGIAN FREIGHTER 
IN DISTRESS 

SI :VERAL months ago, 
on this page, we told 
of the heroic efforts of 

the crews of several ships in rescuing 
the survivors of other ships, wrecked 
by the terrific storms which raged over 
the seas at that time. 

One of these ships was the Usworth, 
an English freighter which foundered 
in the midst of one of these storms. A 
volunteer lifeboat crew from the 
Belgian ship Jean Jadot saved many 
of the Usworth's crew, it will be remem- 
bered. 

And now comes news that the Jean 
Jadot also had to send for assistance, 
last month, when she broke her rudder, 
450 miles east of Halifax. A Coast 
Guard cutter towed her to safety, how- 
ever, in answer to her SOS. 

MORE ABOUT 
FIRE -ENGINE RADIO 

T 
HE radio industry 
seems to have become 
fire engine conscious. 

Last month, we predicted the use of 
P.A. equipment for the direction and 
control of fire apparatus and now 
comes news of an honest -to- goodness 
short -wave installation in a fire engine. 

In order to provide communication 
between the scene of the fire and head- 
quarters, the new hook -and -ladder ac- 
quired last month by the Northwood 
(Middlesex, England), fire brigade is 
equipped with a short -wave transmitter 
and receiver as the rural area of 20 
square miles, makes it difficult to get in 
touch with the fire station during a dis- 
tant call. Hence the radio equipment. 

Incidentally, while on the subject of 
radio and fire engines, it is interesting 
to note that practical jokers who de- 
light in "putting in" false alarms, in 
New York, will find themselves in a 
heap of trouble now that all fire alarms 
are also sounded at police headquar- 
ters. A radio car is dispatched to the 
fire box, post haste, as soon as the 
alarm sounds! 

Short -wave radio has found another use -In fire 
engines -to contact the fire house. 
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IN REVIEW 

THE MOON 
AND RADIO 

WO interesting devel- 
opments in the theory 
of radio wave propaga- 

tion, took place last month. 
The first of these was the discovery 

by Dr. Harlan T. Stetson, that myste- 
rious electronic tides in the ionosphere, 
about 200 miles above the earth, and 
apparently caused by the moon, take 
place, with a marked effect on radio 
transmission. 

Dr. Stetson said -"An analysis of 
measurements appears to indicate that 
radio waves are received much more 
strongly during nights when the moon 
is below the horizon." 

The second news item comes from 
the Bureau of Standards which has dis- 
covered a new reflecting layer above 
the earth, similar to the Kennelly - 
Heaviside and the Appleton layers, but 
higher, than the "E" and "F" layers. 

The new layer which has been called 
the "G" layer, reflects high frequency 
signals which penetrate the other two 
ionized reflecting layers. 

A NEW ENGLISH 
FACSIMILE SYSTEM 

THE transmission of pic- 
tures by radio has been 
advancing by leaps and 

bounds during the past months. 
The latest development along this 

line comes from England, where the 
Marconi company has set up a system 
between London and Melbourne, Aus- 
tralia. This new service was announced 
last month by the Marconi Co., and is 
advertised for the transmission of 
photos, written or typed matter or 
drawings. 

The system depends on a rotating 
optical system, within a stationary 
drum, for scanning the original. The 
receiver utilizes a special glow dis- 
charge tube which exposes a minute 
spot on commercial bromide photo 
paper. 

The new Marconi facsimile system which operates 
between London and Melbourne. 

I 
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Radio is now such a vast and diversified art it becomes nec- 
essary to make a general survey of important monthly de- 
velopments. RADIO -CRAFT analyzes these developments 
and presents a review of those items which interest all. 

The "mystery" plane and Kreusi homing compass. 

THE NAVY'S 
MYSTERY RADIO 
PLANE HOAX 

AST month the newspa- 
pers were set agog by 
rumors of a mystery 

plane which the U.S. Navy had fitted 
up with robot flying devices and ex- 
pected to send to Australia, from Cali- 
fornia without a soul aboard. 

For a week or more, the papers were 
splurging this supposed news about the 
mystery plane. One New York paper 
even went so far as to make an artists 
conception of the interior of the huge 
Douglas transport plane with its radio 
control devices. 

A little detective work and a state- 
ment from Geoffrey G. Kruesi who de- 
veloped the "homing compass" installed 
in the plane disclosed that there was no 
mystery at all in the tests conducted 
on the "coast." 

All that the Navy wanted to deter- 
mine was whether the homing compass 
was dependable for guiding a plane 
over the ocean, when the nearest sta- 
tion (disregarding ships) is sometimes 
thousands of miles away. In other 
words, it was simply a routine test of 
a device which was used by Wiley Post 
in his 'round the world flight and has 
been applied to the blind landing sys- 
tem worked out by the Bureau of Air 
Commerce. 

Mr. Kruesi said -"The device elimi- 
nates a lot of calculations and permits 
a flyer to set any course he chooses, 
using the regular broadcast stations for 
his bearings. For instance if a man 
wanted to fly from Oakland to Hawaii 
he would tune in on the station at 
Honolulu and as long as he continued 
flying straight the needle on the dash- 
board would stand perpendicular. If 
he deviated to the right or left the 
needle would move to the right or left, 
showing the degrees he was off, so that 
he could get right back on the course." 

An important aspect of this "mys- 
tery flight" however is the prospect of 
a trans- pacific air line which is said to 
be the reason for all the hullabaloo. 

I 9 3 5 

The comparati.e power of WLW before and afte 
the F.C.C. changed their minds. 

WLW REDUCED 
TO 50 KW. 

ASERIOUS blow to 
Uncle Sam's pres- 
tige as operator of 

the world's most powerful broadcast 
station came last month when the Fed- 
eral Communications Commission ruled 
that "America's Station" would have 
to go back to 50,000 watts in the eve- 
ning hours instead of the 500,000 watts 
they had been distributing over the 
country -side. 

It all came about because of a com- 
plaint from Toronto's CFRB that the 
Crosley station blotted out its signals. 
The decision of the F.C.C. comes as 
rather a surprise as their previous 
viewpoint was to "tell the listeners to 
get better sets" and thus avoid the 
blanketing of a powerful station. Ap- 
parently they changed their minds! 

This leaves Russia as the claimant 
for having the world's most powerful 
broadcast station. 

KITCHEN RADIO 
SETS TO SELL 
REFRIGERATORS 

RADIO_as 

the world's 
foremost salesman - 
has taken over a new 

line of selling, according to news which 
reached RAnio- CRAFT last month. 

A large refrigerator manufacturer 
is introducing a combination kitchen 
"recipe radio" and coin meter to aid 
in their merchandising efforts. Accord- 
ing to an official of this company the 
new radio and meter combination is 
tamper -proof and constructed so that 
the coin which keeps the refrigerator 
operating also provides the current for 
the radio set. 

It seems that there is no end to the 
number of ways in which radio broad- 
casting can be applied to advertising 
or selling. (Continued on. page 767) 
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R A D I O P I C T O R I A L 

A broadcast studio -at 70 
miles an hour! N.B.C's. new 
mobile studio carries 4 sep- 
arate transmitters, 5 receiv- 
ers, and a power plant! The 
strongest transmitter is 150 
watts; it covers 100 miles 
with high -quality programs 
while stationary and 50 miles 
when in motion. 

First W.E. police radio 
ultra -high frequency is 

used in Newark, N.J. A 
500 -watt amplifier drives 
the 50 -watt Transmitter. 
The dispatcher keeps 
track of the patrols with 
miniature cars. 

Broadcasting from a bobsled skimming over ice 
at 70 miles per hour! The transmitter is strapped 
to No. 3 man. A 5 ft. vertical rod is the anten- 
na. A close -up of the 7- meter, I -watt transmit- 
ter is shown (right) on the operator's back. 

Photo G. E. Co. 

A 

Freedom f r o m atmos- 
pheric disturbances is the 
outstanding advantage of 
the police radio at New - 

'j ark. N.J., working on 9 
-= meters. The control for I 

maintaining this frequency is a quartz crys- 
tal which is ground to paper thickness, and 
v'brates 5 million times a second. 

The aerial on a novel English 
mono -car, built like a ship. 
and equipped with a radio set. 

mono 

J 
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The Lear radio direction finder or "homing" 
device installed in a car for experimental pur- 
poses, and field strength checks. Recent tests 
have shown it to be an infallible radio compass 
for airplanes or ships. It may be employed as a 
regular radio receiver for broadcast programs 
or, it may be utilized as a visual type homing 
instrument by which a "course" may be di- 
rectly and accurately steered toward a distant 
radio station. The receiver tunes from 195- 
415 kc. for beacons and 550 -1500 kc. for broad- 
casters. A combination visual indicator and 
remote control is shown above the windshield. 
A calibrated compass projects through the roof 
of the car. The antennas are mounted on the 
roof of the car. A vertical antenna is used for 
the visual indicator and the loop for plotting 
the course. 

Radio for the 
nurse is a new 
wrinkle in baby 
carriages. How- 
ever, no provi- 
sion is made to 
lull "Jr." to 
sleep. Batteries 
are mounted in 
the rear of the 
set. 
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The highly directional antenna system of WO R's new 50,000 watt, 
high -fidelity .transmitter (old power -5,000 watts) sprays high - 
powered radio waves over an area shaped like an "hour- glass." The 
program signals are focused over an area of greatest population. A 
concentric' transmission line terminates in the antenna, and two 

half -wave "power reflectors" which "buck" the antenna output in two 
directions. A ground of 40 miles of buried copper wire is used. A 
master control desk (lower left) is the nerve center of new WOR. 
Seen through the observation window is an operator seated at the 
transmission control desk. At lower -right is illustrated front of the 
transmitter, showing the control desk; a floor layout is used that places 
the control man nearly equidistant from all panels and controls. 

If is the first station to have an absolutely windowless building, 
and the first to utilize the hot water generated by the eight 35 kw. 
tubes to heat the building. The wire lath is welded together to 
form a solid ground. 

v 
rimm, ,our, V. E. Co. 

INSULATING 
Guy-WIRE 
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POWER -*- -ANTENNA 
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x INSUL pT7MG . . 

,SUPPORT .. 
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Y COUPLING 
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The Koenigsberg radio station in Germany 
is an acoustic marvel. In addition to the 
usual damping methods, which tend to 
acoustically enlarge the rooms, special at- 
tention has been given to means for rift- 
ing all large areas. For instance ceilings 
are boxed, as illustrated, and adorned with 
acoustic stalactites. 

Photo by Globe. 

A 

G ., 

In the studios of Ger- 
many's new Koenigsberg 
station are employed ex- 
tensive means to secure a 
low angle of incidence, in 
order to obtain an opti- 
mum echo time. Ceilings 
are equipped with tilted 
areas of planking that 
prevent direct reflection: 
similarly, the walls are 
built as sections, slanting 
in a horizontal plane. 

Globo Photo 
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The sound effects man 
simulating unusual noises 
in the B.B.C. Above, the 
crash of airplanes imi- 
tated by crushing a 

match box, and tearing 
and rustling brown paper; 
an earthquake (left) ob- 
tained by sliding rocks 
down a sandpaper board 
to a bass drum. Rice 
dropping on brown paper 
(right) imitates rainstorm. 
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THE TWO -WAY AUTO -RADIO 
OF THE FUTURE 
Auto radio is in the very be- 
ginning of its development 
stage, according to this fore- 
cast by Hugo Gernsback. 
T h e auto -radio receivers, 
which we are inclined to con- 
sider "the last thing," are 
really only crude experi- 
ments. 

WE 

HAVE become accustomed 
to our automobile radio sets, 
and in this country, at least, 
they are no longer a novelty. 

They are, however, still in their de- 
velopment stage and the latest word on 
this subject has not been said, (as I 
have also pointed out in my editorial 
in this issue of RADIO- CRAFT). 

There are many possible develop- 
ments and the radio engineer is con- 
stantly under pressure for new ways to 
make the automobile set not only more 
perfect but to have it embrace new 
duties, as well. 

One of these, especially, I wish to 
discuss in this article because I believe 
not only that it is a needed improve - 
ment, but also that it can be the means 
of saving not only untold annoyances- 
but lives as well! Our present radio 
sets (and this is true of all of them) 
work only one way -that is, they can 
emit transmitted programs, but as 
for originating music or speech, they 
are mute. 

Picture a scene which can be recon- 
structed from any Monday morning's 
newspaper -indeed, almost any news- 
paper of any day throughout the length 
and breadth of this country. The 
driver on the highway, due to careless- 
ness, or due to intoxication, or because 
he fell asleep while driving, runs into 
a telephone or telegraph pole, partially 
demolishing his car. Let us assume in 
this instance that he has not been killed 
outright, because not all accidents are 
fatal. One of the passengers, however, 
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has been seriously injured. The ac- 
cident is on a little frequented road. 
It will take time to summon help, grant- 
ing that there are passing automobil- 
ists who may have witnessed the ac- 
cident. If it happens in the daytime, 
passing cars may be relied upon, of 
course, to tell about the accident at the 
next town. However, if the accident 
happens at night and the car ran off 
the road where it is not visible, the in- 
jured party or parties may lie for hours 
before they are discovered -and in the 
meanwhile death may occur! 

Suppose, now, that we have the car 
radio set (a transceiver, or convertible 
type of set capable of operation as 
either a transmitter or a receiver, at 
will) available in working order, (the 
radio set of the future will not be in 
the front of the car but will probably 
be under the seats in the rear compart- 
ment so it will stay in operation, un- 
less the entire car is smashed to pieces). 
Even if the driver or the other pas- 
sengers of the car are injured to some 
extent, they still may have the strength 
to flip a switch and talk into a micro- 
phone placed conveniently in some com- 
partment in the front or rear of the 
car. An SOS is sounded, the car giv- 
ing directions where the wreck oc- 
curred, and in very little time help 
will arrive at the spot. In addition to 
occasionally saving lives, it will often 
save untold suffering, because ambu- 
lances may thus be summoned quickly, 
and in the case of a minor accident, a 
towing car can reach the wreck with 
the least possible delay. 

As to technical details, most any 
radio engineer today can visualize them. 
Practically every set on the market to- 
day could be instantly converted into a 
transmitter simply by turning a switch. 
This would put the circuit of the set 
into an oscillating condition, so that 
when a person talked into a microphone 
connected to the input side, the im- 
pulses would be sent out (preferably, 
on short waves), the same as they do 
from any other transmitter. 

I know there will immediately be a 
chorus of objectors to this scheme be- 
cause there appear to be many loop- 

HUGO GERNSBACK 

Two -way communication and 
television for the car are two 
predictions of the future of 
automobile radio. The trans- 
ceiver, which is practical to- 
day, has many uses, such as 

calling for aid in case of 
breakdown, etc. 

holes in it- which, however, can easily 
be overcome, as you will see. 

In the first place, a special wave- 
length for automobiles must be set aside 
by the Federal Communications Com- 
mission. This must be a frequency be- 
low 6 meters; preferably, such a fre- 
quency where the effects of the broad- 
cast transmission are ineffective be- 
yond the horizon, or, let us say, within 
a radius of 20 miles or less. The rea- 
son for this is obvious. If you choose 
a higher wavelength, then the SOS will 
go out indiscriminately over a very 
large area and the result would be that 
too many wrecking cars or ambulances 
might be summoned. By choosing the 
correct frequency, however, only a few 
miles will be effected. The power of 
the "transceiver" should be such that it 
need not reach more than about 10 
miles. This should be sufficient for all 
ordinary purposes. (The transmitter 
must be crystal -controlled so that com- 
munication is only possible in this par- 
ticular channel.) 

Every service station in the country 
would then have in continuous oper- 
ation a special short -wave receiver 
tuned only to this frequency. Any in- 
coming call could, therefore, be heard 
and the attendant would immediately 
know where the accident occurred. (If 
he believes that another service station 
is nearer he will not go for help, un- 
less the call is repeated within ten or 
fifteen minutes.) If ambulance service 
is required, he can telephone to the 

(Continued on. page 752) 
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HOW TO MAKE an ADVANCED 
DUAL -WAVE 
CAR -RADIO RECEIVER 
Suppressor -less design and features not found in manufac- 
tured sets make this receiver worth while. C. W. PALMER 

// S IT worth while for an individual 
to attempt the home construction 
of a car radio set ?" is the ques- 
tion being asked on all sides to- 

day. "Yes," is the author's answer to 
the Service Man looking for an oppor- 
tunity to make a little "side money," 
and to the person who wishes to have 
available in his car features not avail- 
able in automotive radio sets now on the 
market. 

"Suppressor- less" operation (in most 
cars), broadcast and International 
short -wave program reception, "leakage 
reactance" tone control, and low car- 
battery drain -these are the outstand- 
ing features of the "letter size" auto- 
mobile radio receiver designed by the 
writer; features which warrant con- 
struction of the instrument in the face 
of existing low -price sets of even small- 
er dimensions. (The set is referred to 
as "letter size" because the aluminum 
chassis is exactly the same size as 
standard letter -size writing paper, or 
81/2x11 ins.) 

Although dynamometer tests seem to 
indicate that car ignition- system sup- 
pressors are not harmful, present engi- 
neering practice calls for utmost effort 
to produce a radio receiver design 
which will permit satisfactory recep- 
tion without recourse to suppressors. 
The construction details of this interest- 
ing receiver indicate that the newest 
ideas are now available in a tested cus- 
tom -built automotive radio receiver. 

ENGINEERING DETAILS 

Separate aluminum shields for the 

first R.F. and first I.F. stages prevent 
pick -up of ignition interference at these 
most susceptible points; in addition, 
they prevent eddy currents in the 
chassis from inducing noises at these 
points. The over -all, crystalline -fin- 
ish iron cabinet does not have any heat - 
vents -the metalwork of the receiver 
affords adequate cooling by conduc- 
tion, of the single low- voltage elec- 
trolytic condenser used in the set. A 
special, low- resistance "A" filter (made 
especially for this set by a well -known 
manufacturer) is incorporated right in 
the chassis to keep out ignition and gen- 
erator noise. The carefully -planned 
layout maintains short grid and plate 
leads; all possible leads are shielded. 
A "genemotor" type of "B" supply unit 
was selected as having least tendency 
to produce noise; further, this unit was 
located remote from the set, only a sin- 
gle, well- shielded lead, bypassed right 
where it enters the set, being used. 

A feature of exceptional interest to 
most radio listeners is the provision for 
dual -wave reception of broadcast pro- 
grams. Since many states and cities 
ban the use of sets which cover the po- 
lice wavelengths, it was decided that 
the only way to get from the broadcast 
band to the desired portion of the short- 
wave band was to skip right over the 
police band -in order to land in the 
"international" short -wave bands of 
19, 25, 31 and 49 meters. During the 
summer months especially, short -wave 
signals are quite strong, and clear from 
static interference due to electric 
storms, and anyone accustomed to re- 
ception of these programs on their 

Fig. A 
The complete set in its crackle -finish box and 

chromium speaker grille. 

Fig. B 

The chassis, generator "B" unit and remote control 
-showing positions of parts. Note how speaker is 

recessed into the chassis. 

Fig. C 
The under -chassis view showing the condensers, 

resistors, tube sockets and wave -change switch. 

home "all- wave" receiver will relish the 
opportunity of receiving their favorite 
station while away on trips. Of course, 

(Continued on page 748) 

Fig. I -The circuit of the complete dual -band set, with values of all parts -the intermediate frequency is 456 kc. 
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UTOMOTIVE radio receivers, , 
which only a few years ago 
played an unimportant role in 
the production division of the 

American radio industry, now play 
a prominent -almost a life -saving 
-part in the sales program of many 
radio manufacturers. As for instance, 
about 20 per cent of all sets sold dur- 
ing the last two years have been auto - 
radio receivers (see Fig. lA), and for 
1935 far greater sales figures are prog- 
nosticated. 

While in 1932 dealers succeeded in 
distributing only 142,000 auto -radio re- 
ceivers, the statistics for 1933 tell about 
sales five times as big -and involving 
the tremendous number of 724,000 re- 
ceivers! This unexpected expansion, 
without any parallel in American radio 
history, has been surpassed during 1934 
by sales of more than 780,000 auto sets 
(figure, courtesy ELECTRONICS), (see 
Fig. 2), and the estimates for 1935 
forecast a distribution of about 1,000; 
000 auto -radio receivers! 

According to the sales figures given 
above there are between 1.7 and 1.8 
million automotive radio receivers in 
use today; a relatively small number 
if we consider that there are about 21 
million passenger cars in operation. 
This means that only 14 per cent of all 
passenger cars are equipped with sets, 
while 86 per cent remain as virgin sales 
opportunities. (See Fig. 1B.) These 
figures would seem to justify the state- 
ment that these sales possibilities, rath- 
er than television (see the author's 
article, "A Modern Picture of Tele- 
vision," in the April and May, 1935, 
issues of RAmo- CRAFT), will bring the 
much- prayed -for radio "boom," because 
auto -radio sets are on the way to be- 
coming standard equipment in every 
modern American car. 
BLACK CLOUDS 
IN THE BLUE SKY 

However, this pretty picture of the 
future changes quite a bit when atten- 
tion is paid to modern construction 
trends in car design. The dernier eri 
of the auto industry now is the "turret 
top" -the all -metal roof employed in 
many of the 1935 cars; and in most 
designs projected for 1936! So far as 
safety is concerned there is no doubt 
that this improvement represents re- 
markable progress in car manufactur- 
ing, but for the radio industry the all- 
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In this survey of the auto- 
radio field, the author covers 
every salient fact concerning 
the design, installation and 
operation of car -radio sets. 

metal roof is paralyzing! For, the 
"turret top" is not only a very efficient 
shield against thefts and car accidents, 
but also serves as a very efficient shield 
against radio waves, making many of 
the approved auto aerials of previous 
years very inefficient, and ripe for the 
museum! 

The performance of a -car -radio set 
is dependent upon the strength of the 
R.F. pick -up brought to the first stage 
of the receiver. Heretofore, with its 
shielded lead-in, the sedan -roof antenna 
(with a capacity of 200 mmf. and a 
resistance of 1.5 ohms at 1000 kc.), 
remote from ignition interference and 
having maximum effective height, has 
been just about perfect. But this tran- 
quil state has passed. The turret top 
has now obsolesced the roof antenna, 
thus putting the radio engineer "on the 
spot" to find a substitute giving an 
equal interference -free R.F. input of 
sufficient strength. 

SOMETHING ABOUT 
ANTENNAS 

In recognizing this difficult situation 
there is now much talk among auto - 
radio Service Men about the so- called 
"underslung" antenna (which works 
with impedance -matching transform- 
ers to maintain the signal level, and a 
special R.F. transmission line to keep 
the interference level down). In this 
connection it should be noted that its 
effective height is only T/s to % that 
of a roof antenna. 

According to Cutting and Gates, the 
roof -type antenna has an average ef- 
fective height of about 3/G- meter. This 
means that an R.F. pick -up of 20 micro- 
volts may be obtained with a good roof 
antenna if a "field strength" of 100 
microvolts -per -meter is available; now, 
in consideration of the very high noise 
level of a car, an output of 2 to 2.5 
watts is necessary to obtain sufficient 
volume to over -ride the car noise level. 
Consequently, a gain of 111 db. (about 
twice the sensitivity of an ordinary 
"home" receiver) must be provided to 
raise the 20 microvolts R.F. input to 
an A.F. power output of 2.5 watts; the 
problem in turret -top cars is several 
times more difficult! 

In turret -top cars, to secure with an 
underslung antenna the output obtained 
in non -turret -top cars and a roof an- 
tenna, would require a receiver gain of 

(Continued on page 747) 
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CAR -RADIO SETS 
AFLOAT 
The car -radio set is ideally adapted for use 
in small boats as this article explains. 

THAT the "automobile" type of radio receiver is ideally 
suited for use in the some 200,000 craft that consti- 
tute the "small boat" floatilla in American waters, 

is a fact little realized by the average technician -in fact. 
even the industry as a whole has passed right by this 
lucrative field as though it were a plague! The car set, 
it must be remembered, is very compact and sensitive; too, 
it is conveniently controllable from any location near the 
helm. 

The most important consideration when installing a car - 
radio set in a motor boat, is the location of the chassis. It 
is imperative that the receiver be mounted or placed out 
of the field of spray. The boat builders invariably place 

Fig. B. 

The small cabin boat is 
a fine place for a car 
radio. It is necessary 
to protect it from the 
effects of salt water, 
though, or trouble will 

ensue. 

-CAR-RADIO" 
SET 

Fig. A. The remote control, like in a car, can be mounted on the dash. 

the receiver in a closet or cabinet. Boat owners usually 
mount the set on a wall or partition in the cabin. 

After a suitable location has been found, the speaker and 
set, or the entire unit if the speaker is integral, should be 
given two or three coats of shellac, clear Duco, or varnish. 
This must be done to prevent rusting and corrosion of the 
metal housing and of the components due to the salt air. 

In the event the set must be installed in the cockpit of 
an open boat or otherwise in the field of spray, then, not 
only must the set receive three coats of the above finishes, 
but also the metal parts of the speaker -including the voice 
coil, if it is a dynamic reproducer. This practice must be 
followed on every job. 

The illustrations show three common locations of the 
(Continued on page 745) 

Here are a few of the multitude of possible 
uses of radio in cars which may be turned to 
profitable side -lines by Service Men. 

NOVEL IDEAS IN 
CAR RADIO 

R. D. WASHBURNE 
WHILE auto radio has advanced 

by leaps and bounds during the 
past year, and many novel and 

interesting uses have been devised for 
car -radio sets, there are many others 
which may be turned by the Service 
Man into profitable side lines. 

For instance, in sedan and touring 
cars, the passengers in the back seat 
have no control over the radio set, eith- 
er volume or station selection. How 
much handier it would be if there were 

REAR SEAT 
REMOTE 
CONTROL 

TEERING 
COLUMN CONTROL 

RADIO -CRAFT for JUNE, 

two controls, one for the driver and the 
other for the use of a person in the 
back of the car! And this can be 
worked out without great difficulty by 
the Service Man, by the use of a long 
flexible cable (such as the one shown on 
page 156 of the September 1934 issue 
of RADIO CRAFT) and a friction drive, 
attached to the present remote control. 
A rubber wheel attached to the front - 
seat control and a similar one attached 
to the new remote control, arranged so 

that the two wheels press tightly to- 
gether will permit the second dial, in 
the back seat to function. 

Another interesting possibility for 
the car -radio enthusiast is the use of 
ultra- short -wave transmitters and re- 
ceivers in cars for "hound and hare" 
games. This is fine sport in the coun- 
try, for vacations and outings. One 
car is equipped with a small portable 
transmitter (under the direction of a 

(Continued on page 754) 
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ANNOUNCING- 

ELECTROLYTIC PICTURES 
VIA AN IMPROVED SYSTEM 

OTHO FULTON 

A description of a new method of sending and receiving pictures which is extremely 
simple yet produces a definition equal to the best photographic facsimile process in use. 

PORTABLE 
SCANNER 

RECORDER- 

Fig. A. Complete scanner and recorder. 

SEVERAL years ago the radio 
world was startled to hear that 
a picture was sent through the 
ether from London, England, to 

Sidney, Australia. It was essentially 
an experiment at that time, but it was 
the forerunner of the development of 
an extremely practical and foolproof 
method for sending photos, drawings, 
printed matter, etc., over great dis- 
tances with faithful reproduction at 
the receiving end. 

Today the system has been perfect- 
ed, and in a short time it will be placed 
on the market under the trade name 
" Fultograph." 

The Fultograph greatly differs from 
other telephoto machines, in that a 
light beam and photoelectric cell are 
not used in the receiver, commonly 
called the recorder. Instead, reproduc- 
tion is accomplished by the "electro- 
lytic" action (decomposition of a 
chemical compound by electricity) of 
a stylus contacting a paper moistened 
with a special (copyright pending) io- 
dide solution. The recorder develops 
a 4x6 in. picture in about 4 minutes. 

When the electrolytic action occurs 
(which is practically instantaneous), 
shading results as a "positive," com- 
pleted picture in "sepia" (a beautiful 
shade of brown), which corresponds 
in density to the print or "negative" 
at the transmitter, or scanner as it is 
properly called. An advantage of the 
system is that the operator can control 
the density or contrast by varying a 
volume control which adjusts the cur- 
rent flowing to the stylus. 
THE PORTABLE 
INSTRUMENT 

A complete picture system for port- 
able use is shown in Fig. A; the elec- 
trical circuit is shown in Fig. 1. Note 
the absence of intricate mechanism. 
This type of apparatus is now being 
tested by various police departments 
for the transmission of pictures from 
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headquarters to cruising police cars 
on patrol. 

Figure B more clearly illustrates the 
simplicity of the scanner. In place of 
using a series of complex lenses to re- 
flect the shading of the picture to the 
photoelectric or "PE." cell, a more di- 
rect system is used. The PE. cell is 
placed inside of a glass cylinder which 
is coupled to a "synchronizer." TIM 
print or negative is placed around this 
cylinder. A light beam for energizing 
the PE. cell is produced by a lamp and 
a condenser lens, set in a housing 
which rests on the cylinder. 

The light beam is adjusted so that 
it passes through the negative and falls 
on the plate of the PE. cell. As the 
cylinder is rotated, the beam of light 
will vary in intensity as the negative 
density also varies. 

Thus a fluctuating potential is set 
up by the PE. cell and a correspond- 
ing fluctuating potential is produced 
at the input of the radio transmitter, 
and finally out into the ether. 

At the receiving station the picture 
"signal" is tuned in just like a regular 
music program, the impulses finally 
being fed into a power amplifier, which 
is mounted in the base of the instru- 
ment as shown in Fig. C. The ampli- 

RADIO -CRAFT takes pleasure 

in presenting for the first time 
in this country, complete details 
on the Fultograph system of pic- 
ture transmission. This extremely 
simple device develops pictures 
within the home in 5 minutes. 

fier increases the strength of the im- 
pulses to a point where the electroly- 
tic pencil or stylus will literally burn 
the picture into the print. The current 
is usually from 2 to 5 ma., depending 
upon the picture "contrast" the oper- 
ator desires. 

In the recorder the stylus forms one 
contact, and the metal cylinder on 
which the print is mounted, the other. 
The print is moistened in the special 
iodide solution, thereby forming a con- 
ductor in order that current can flow 
from the stylus to the cylinder. 

As the current flows from the stylus 
through the damp print to the cylin- 
der, an electro- chemical action occurs 
which produces on the print a shade, 

(Continued on page 743) 

Fig. I. Above. Circuit constants and diagram of Fultograph system. 

Fig C. Relay panel and recorder. 

- PORTABLE 
SCANNEA- 

Sn1CNROMIER 

iTOTER LAMP 
AMP LENS 
SYSTEM 

P L 

Fig. B. Details of scanner. 

- PORTABLE 
RECEIVER^ 
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PORTABLE "P.A.- RADIO" 
SYSTEMS 
The Service Man will find in this handy, portable outfit, a 

fine source of income either through sales or rentals. 

LOUIS B. SKLAR 
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Fig. I, above 
The changes in the circuit of the receiver. 

Fig. 2, below 
The original circuit of the radio receiver. 

A'TO -RADIO "B" power vibrators 
have now been in use for over 
two years, and are giving trou- 

ble, due to prolonged use. To facilitate 
repairing these units, I designed and 
built a vibrator tester for the service 
bench. The primary considerations in 
the design of such a unit are efficiency, 
compactness, and economy. I believe 
that the tester to be described is all that 
can be desired. 

Any type of vibrator in common use 
today can be tested under actual work- 
ing load, the meters showing simultane- 
ously the input voltage and current, and 
output voltage and current. In addition, 
all Motorola powerpacks can be tested 
under the same conditions. 

RADIO -CRAFT for JUNE. 

OVER a year ago the writer was 
called upon by a well -known 
company owning many drug 

stores in Philadelphia, to supply them 
with a number of speech amplifiers and 
radio combinations. Their main reason 
for the use of radio entertainment in 
addition to the microphone was as fol- 
lows: The microphone can only be used 
during those times of the day when 
pedestrian traffic is heaviest. Even un- 
der this limitation the microphone still 
is used about eight hours a day. Since 
no one man could stand the ordeal of 
talking into the microphone for eight 
hours straight without a stop, two men 
were used for this purpose, alternating 
every half -hour. Now, in order to ob- 
tain maximum value from their invest- 
ment in a P.A. system and the services 
of two operators, the owners of the 
stores asked that the instrument be one 
which would give the passers -by some 
sort of entertainment to demand atten- 

tion to the window display at all times. 
Their specifications continued, as fol- 

lows: a compact speech amplifier and 
radio combination that would be port- 
able, with microphone, speaker, speak- 
er- cable, plugs, etc., incorporated in the 
same carrying case. Its installation or 
removal should not be any harder than 
removing or installing an ordinary 
midget -type radio set, so that any clerk 
in the store could take the outfit from 
one store and install it in another store 
without any trouble. 

With this view in mind the writer de- 
(Continued on page 746) 

MAKING A VIBRATOR 
"B" TEST UNIT 
The circuit and instructions for making this tester. 

D. A. R. MESSENGER 
The meter panel is located on the 

panel of the service bench, where it is 
out of the way. The "socket unit" meas- 
ure's about 10x6x6 ins., and can be kept 
on a shelf when not in use. 

Now for the actual construction. The 
meter panel comes first. The con- 
structor can, of course, use his own 
judgment as to the materials and de- 
sign used. The 300 V. D.C. meter should 
have a resistance of 1000 ohms per volt. 
The A.C. meter may be omitted if de- 
sired. (I incorporated it to measure the 
A.C. voltage developed across power 
transformer secondaries, thus being 
able to quickly detect defective trans- 
formers.) This meter is connected to 
meter jacks only, as it is not used in 
routine testing. The D.C. ammeter is 
also brought out to jacks, for conveni- 
ence in measuring current drawn by an 
auto set being tested. 

After the panel is completed, and it 
is mounted in place on the bench, the 
two terminals marked 6 V. are con- 
nected to a 6 V. source, either a storage 
battery, or an eliminator. A switch can 
be wired in series with the positive lead 
as well as a 10 A. fuse. A storage bat - 

(Continued on page 750) 
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Meter panal, above; socket unit, below. 
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NEW 
CAR -RADIO EQUIPMENT 
Miscellaneous new ideas in automotive radio equipment 
are illustrated on this page by picture and diagram. 

SET 
CONTROLS 

REPRODUCER 
IN 'WEADER" 

"EAR LEVEL" RECEPTION 
(Studebaker Sales Corp.) 

(1) New cars that sport the 
very latest thing in mechanical de- 
velopment also exhibit their share 
of improvements in the radio in- 
stallation, the foremost of these 
being "ear level" reception. This 
enables the rear -seat rider to more 
fully enjoy the radio programs 
than has been the case in the past. 
In two care of this make a "radio - 
type" car generator is factory -in- 
stalled; its additional winding de- 
livers high -voltage D.C. for the 
"B" circuits of the radio set. 

POLICE CONVERTER FOR 
CARS 

(A.B.C. Radio Laboratories) 
(2) Police and other law en- 

forcement agencies will be inter- 
ested in the short -wave converter 
shown at 2B; as circuit 2A indi- 
cates, a 6A7 is used as a combined 
oscillator and mixer. Its output 
or "intermediate frequency" falls 
within the standard 650 to 1,500 
kc. broadcast range of the ordi- 
nary car -radio set; the input of the 
converter tunes from 1.600 to 
2.600 ke. A flip of the switch 
changes reception from broadcast 
to the individual police station to 
which the unit is tuned when first 
installed. 

CAR AND HOME PORT- 
ABLE SET 

(Wester Radio Mfg. Co.) 
(3) A 6 -tube "universal" -type 

set has been designed for option- 
al car and home use. Accommo- 
dates 110 V., A.C. -D.C., and 6 V. 

FORD V -8 "SUPPRESSOR 
BRUSH" 

(Ohio Carbon Co.) 
(4) A new high -resistance car- 

bon brush that replaces the cop- 
per brush in the Ford V -8 distrib- 
utor -coil unit usually affords ade- 
quate noise suppression. 

CAR -NOISE "BALANCER 
OUT" 

(Calvin Mfg. Co.) 
(5) A well -known maker of 

ear radio sets has converted the- 
ory to practice; the unit shown 
at B is equipped with a "noise 
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pick -up antenna," the energy pick- 
up of which is fed to a balancing - 
out circuit. As shown in diagram 
A, the noise -filter may be tuned 
off receiver resonance for best re- 
ception; the apparatus, which is 
built onto the back vertical wall 
of the car -radio set, is effective on 
all car -generated noise. This bal- 
ancing -out system (see right -half of 
photo) supplements the regular 
noise filter (left -half of view). The 
interference feeder is located so as 
to pick up more interference than 
the regular antenna. The feeder 
energy passes into screw- driven 
coil L, in inductive relation to an 
antenna series coil. Varying the 
coupling of L induces exactly the 
amount of out -of -phase voltage re- 
quired to produce cancellation of 
the noise voltage in the regular 
antenna. 

AUTOMOTIVE RADIO SET 
"SHUNTS" 

(Triplett Electrical Inst. Co.) 
(6) Service Men will be inter- 

ested in a 15 A. shunt used to de- 
tect troubles in auto -radio vibra - 
tor-"B" units. A 30 A. shunt is 
used in setting the car generator 
to compensate radio operation. 

(Correct adjustment of the car 
generator is essential, in order to 
prevent the car battery being run 
down due to insufficient generator 
charging rate to compensate the 
drain of the car -radio receiver; at 
the same time, it prevents genera- 
tor burnouts when installing car 
sets) . 

"COMPENSATED ANTEN- 
NA" CAR SET 

(Delco- United Motors Service) 
(7) In the vanguard of the 

1935 car -radio sets is a model 
that incorporates an aligning con- 
denser for matching the antenna 
impedance to the input of the radio 
receiver, for maximum efficiency. 
The reproducer for header -bar in- 
stallation is shown. 

(I) "Ear level" recep- 
tion obsolesces location 
of the loudspeaker on 
the floor, underneath the 
instrument board, and in 
all the other out-of-the- 
way places the reproduc- 
er has been wont to hide 
-with harrowing results 
as regards reproduction. 

SERVICE MEN 
In addition to circuits, photos, 
and articles, on new service 
equipment and service proced- 
ure, the forthcoming SERVICE 
NUMBER of RADIO -CRAFT will 
announce a contest of great in- 
terest to every practicing Service 
Man. Valuable awards will be 
given to the prize winners. The 
contest judges are prominent 
technicians. 

(2A) Pentagrid converter is used. 

MfltIS,A _,T REGUE AR ANTENNAS 
ANT. TERM ANO ONO STDAD 

C RATE CONDENSERS INTERiERERCE 
(IDEAnD r WIER MORR) FEEDER. 

(SA) The noise -bucking circuit. 

(SB) Noise bucker -rear of set. 

(28) A car -type police adapter. 

'UNIVERSAL' 
Ii0V. A C 

DR DC 
AND 6V, D 

(3) A set for home and car. 

(4) The brush is the suppressor. 

74 
RADIO BATTERY BOOSTER '1 

I 
(The B -L Electric Mfg. Co.) 
(8) This 110 V. A. C. charger 

is equipped for plug connection at 
the steering column of any car. 
Its use overnight as a taper charg- 
er compensates radio set oper- 
ation; on cold mornings use it as 
a booster for starting. 

! 

(6) 

SHUNT 
MATERIAL 

Car -radio servicing "shunt." 

(7) Set and overhead speaker. 

(8) Boosts battery over -night. 
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A metallic -flap extension is shown. 
Above. dipole balances out noise. 

Left, both runningboards are used. 

THE NEWEST IN CAR ANTENNAS 
Diversified ideas for the car antenna are described in these interesting items. 

THE DROP -FLAP ANTENNA 
(Ward Products Corp.) 

EVERYTHING in antennas these 
days, in the matter of cur aerials, 

seems to run to runningboard patterns 
of one type or another. We have be- 
come familiar with the design of under - 
runningboard antenna that consists of 
a plain panel of metal suspended on 
stand -off insulators. Now, a manu- 
facturer has found that adding a con- 
ductive flap at one end of the metal 
plate greatly increases the signal 
strength. 

The metal -work of the flap is pro- 
tected from the elements by means of 
a rubber covering. The flap is quite 
rigid, and tends to maintain its normal 
position, with the edge about 2 ins. 
from the ground, at all times regard- 
less of car speed. 

DUAL RUNNINGBOARD ANTENNA 
(Delco- United Motors Corp.) 

COINCIDENT with the new cars have 
been the antenna offerings of vari- 

ous manufacturers. A few of these 
ideas have been backed by independent 
manufacturers, but the majority of the 
more successful ones have been spon- 
sored by those engineering departments 
directly connected with the car manu- 
facturers, and thus in best position to 
work on the problem. 

Thus, one manufacturer of a number 
of different brands of cars is content 
to mount four metal laths horizontally 
underneath the runningboard. A spring 
suspension is employed at one end of 
each strip, to keep the strip taut. This 
antenna is the manufacturer's answer 
to the "turret top" problem. 

THE "DIPOLE" CAR ANTENNA 
(RCA Manufacturing Co., Inc.) 

UPON checking up the character- 
istics of the new "dipole" car under - 

runningboard antenna we are reminded 
of the old song which bids us "pack up 
our troubles in our old kit bag and 
smile, smile, smile!" For, this new an- 
tenna not only affords excellent signal 
strength in turret -top cars, but it also 
is self -neutralizing with respect to car 
interference -noise voltages are picked 
up by both poles of the dipole antenna, 
and balance out at the receiver, leaving 
only the regular broadcast signal. A 
more detailed description of this ex- 
ceptionally interesting development in 
car radio equipment is given for the 
benefit of those who want technical 
proof. 

(Continued on page 763) 

MODERN AUTOMOTIVE -RADIO SETS 
The new car radio sets for 1935. Schematic circuits appear on the following two pages. 

(I) "Integral construction" is the key- 
note of this set. The 5 -tube chassis, 
power pack and reproducer are in 

one "can." 

(2) New Chevrolet cars provide for 
this 4-tube set, with its overhead re- 
producer, and antennaimpedance 

matching adjustment. 

GíNícn. MJ,DR 

(3) This 6 -tube set is carefully de- 
signed on the basis of "suppressor- less" 
operation, extended -range tuning, and 

high output (3W.). 

(4) A 5 -tube set, in a die -cast housing. 
Chassis is "fortified" (protected 
against shocks, dust, and temperature 

extremes). 

(5) Seven -tube performance with 4 
tubes, is claimed for this set. Battery 
drain is only 5A. The set is designed 

for easy service. 

(6 -lower right) An overhead- speaker, 
6 -tube lob for the new "turret -top" 
Fords. Finished to match interior of 

car. 

(7) An 8 -tube, "suppressor- less" ser, 
in two types: "header" type for Fords: 
and panel, for General Motors cars. 
Of exceptional interest is the "anti - 
noise" device built into back of set; 

it "balances out" car noise. 

(8- above) A 5 -tube set with remote 
control "stream- lined" for eye -ap- 
peal. Requires the use of only a dis- 
tributor suppressor. The highly -de- 
veloped input circuit that character- 
ises all "magic brain" designs is em- 

ployed in this receiver. 
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CIRCUITS 
OF THE NEWEST SETS 
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Remarkable improvements in 

car sets are indicated in 

these diagrams of the new 

automotive radio receivers 

shown on the preceding 
page. 

(I) American -Bosch 524A. In this receiver a 
unique mechanical design has been utilized to 
secure an attractive appearance, mechanical 
stability and desirable service features. The 
circuit has been designed and adjusted for 
minimum internal noise, and is equipped with 
an efficient motor ignition noise trap. The 
vibrator -"B" unit is of latest, non- synchron- 
ous type, with readily adjustable contacts. 
The volume control is designed to maintain 
good bass response at low volume levels. 
This set is supplied with a kit of epark sup- 
pressors. etc.; the installation manual furnishes 
complete information on the elimination of 
noises due to: (I) antenna pick -up: (2) an- 
tenna lead -in pick -up: and, (3) noise con- 
duction into the set via the battery cable. 

Voltages: Plate -V1, 215, (Osc. -110); V2. 
215; V3, 95: V4, 205. S.- G. -V1. 110; V2, 
110; V4, 215. Sup.-G.-V2, 10. Cath. -V1, 
10; V2. 10; V3, 9.5; V4, 12.5. 

(2) General Motors Chevrolet No. 601574. In 
this receiver the antenna circuit is capacity 
coupled to the antenna system. This results 
in exceptionally high gain in the antenna stage 
and serves to compensate for the relative in- 
efficiency of the undercar antennas required in 
the all -steel -top cars. An adjustment in the 
receiver permits alignment to the car an- 
tenna. Tube VI functions as both R.F. and 
A.F. amplifier. To permit "suppressorless" 
operation the battery circuit to the receiver 
is very carefully filtered. The reproducer 
mounts above the windshield. (Master Chev- 
rolet car rear wheels are equipped at the fac- 
tory with anti- static fittings. Similar fittings 
for the front wheels are supplied with the 
radio set.) The plug -in, full -wave, self- recti- 
fying vibrator -"B" unit is permanently con- 
nected for operation on negative -grounded 
battery supply. Because of space limitations 
in the header -type reproducer, the output 
transformer is built into the receiver chassis. 

Voltages: Plate -V1. 245 (triode, 70); V2, 
245 (Osc. -170) ; V3. 245; V4, 230. S.-G.- 
VI, 100; V2, 100; 43, 100: V4, 245. Cath.- 
VI, 2.5; V2, 2.5; V3. 10; V4, 16. The volt- 
ages are average readings taken from tube 
socket contacts to the chassis frame, and will 
vary plus or minus 10 per cent. 

(3) Zenith 666. This receiver has been de- 
signed for operation without recourse to sup- 
pressors; an "A" filter incorporated in the 
receiver contributes to this performance. Also, 
the chassis is completely floated in rubber. 
The tuning range extends to 1,600 kc. Sen- 
sitivity is about 1 microvolt. The special, 
high -sensitivity dynamic reproducer is de- 
signed to compensate noises within the car. 

Voltages: Plate -V1. 200: V2, 200; V3, 
200; V4, 165; V5, 192. Sup.-G.-VI, 4.1; 
V2, 4.5; V3, 4.1. S.- G. -V1, 76; V2. 76; V3, 
76; V4. 200. C.G. -V5, 3. Check all voltages 
with condenser gang in full mesh. 

(4) Emerson 5A. In this receiver the A.V.C. 
circuit functions to control three tubes. The 
volume control is designed for good tone qual- 
ity at any volume setting. The vibrator -"B" 
Irait is plug -in type, and reversible to match 
the battery polarity in the car. 

Voltages: Plate --V1, 215; V2, 215 (Ose. - 
110); V3, 215: V4, 95; V5. 205. S.-G.-VI, 
110: V2, 110: V3, 110; V5, 215. Sup.- G. -V1, 
10; V3, 10. Cath. -VI, 10; V2, 10; V3, 10; 
V4. 9.5; VI, 12.5. 
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(5) Crosley Roamio 4 -A -I. A self -rectifying 
vibrator -"B" unit is used in the power supply 
of this receiver. High gain in this receiver 
has been achieved through the use of high - 
efficiency R.F. and I.F. coils. This set mounts 
under the cowl section of the car, with the 
dial visible below the instrument panel. There- 
by, the lid is easily removable for convenient 
service. 

Voltages: Plate -VI, 230; (Ose., 60); V2, 
230; V3, 60; V4, 220; Sup.-G.-V4, 3. S: 
G. -V1, 100; V2, 100; V3, 25; V4. 230. 
Cath. -V1, 8; V2, 3; V4, 3; V5, 16. All volt- 
ages should be plus or minus 10 per cent, and 
measured to chassis with 500 volt 1000 ohms 
per -volt voltmeter. 

(6) Arvin -Ford 17 -A. A 2 -way plug switch 
provides extreme sensitivity for country 
driving, and lowered sensitivity and re- 
duced noise level for city driving. Tuning 
condensers and tuning mechanism float on 
rubber to prevent car vibration from detuning 
the set. Filter condensers are hermetically 
sealed. Noise -filter circuits are built into the 
set. The vibrator -"B" unit is of the non- 
synchronous type: a type 84 tube supplies the 
required rectification. Field current for the 
dynamic reproducer is obtained by connecting 
the field coil directly in shunt with the car 
battery. A stage of tuned R.F. amplification 
ahead of the first- detector eliminates image - 
frequency response. The oscillator circuit is 
tuned by a shaped -plate condenser. 

Voltages: Plate -V1, 220; V2, 220 (Osc.- 
175); V9, 220; V4, 115: V5. 208; V6, 230 
A.C. S.-C.-V1, 70; V2, 70; V3, 70; V5, 220. 
Cath. -VI, 3.3; V2, 3.8; V3, 2.5; V4, 1.5 V5. 
14; V6, 225. Sup.- G. -V1, 3.3; V3, 2.5 Ose. 
Grid. -6 -10. Make voltage tests with at least 
a 1000 ohm -per- volt -voltmeter. Plus or minus 
20 per cent on all voltages is acceptable. 

(7) Motorola 100. An 8 -tube set of out- 
standing design. Of foremost importance is 
the use of a balancing -out circuit for counter- 
balancing car ignition -system interference. 
(When balancing out interference by the 
method used in this receiver, it is advisable 
to clamp the car hood down tight with the 
hood hasps, and to sit in the driver's seat: 
otherwise, in extreme cases, if the noise is 
balanced out without anyone in the driver's 
seat it may reappear when the driver is seat- 
ed.) The reproducer (except for header types) 
is equipped with a universal mounting which 
permits swivel adjustment to take full ad 
vantage of car acoustic conditions. A novel 
push -pull output circuit is utilized in which 
one (treble) tube, V6, is capacity- inductance 
coupled from the plate of V5. The other 
(bass) tube, V7, is conductive -inductance 
coupled from the grid of V5, thus producing 
the desired 180 deg. phase shift. Tone con- 
trol is then accomplished by varying the de- 
gree of amplification by tube V6. 

Voltages: Plate -V1, 195; V2, 195; V4, 35: 
V5. 45; V6, 195. S.-G.-VI, 75; V2, 75; V3, 
75. Cath. VI. 8; V2, 8; V3, 7; V6, 39. All 
voltages measured from tube contacts to 
ground. 

(8) RCA Victor M -104 (and M -I08). The M -104 
is a single -unit receiver; the M -108 has the 
reproducer separate from the set assembly. 
From antenna to reproducer. this car -radio 
receiver has been designed for interference - 
free operation without recourse to suppressors. 
The ground -end of the antenna coil, for in- 
stance, is not grounded directly at the receiver 
chassis. but is carried to a point on the car 
frame at which circulating noise- currents do 
not become mutual to the receiver input; the 
R.F. transmission line favors broadcast sig- 
nals and greatly attenuates interference fre- 
quencies. A self- rectifying, synchronous 
plug -in vibrator -"B" unit is used. A tone- or 
speech- clarity control, Sw. 2, is used which 
varies only the bass response by changing the 
value of the condenser in the coupling circuit 
of the output tube. Battery consumption is 
5.8 A.; power output, 1.75 w., undistorted, and 
3.5w., maximum. 

Voltages: Plate -V1, 215; V2, 215 (Osc.- 
215): V3, 215; V4, 90; V5, 245. S.- G. -VI, 
82: V2, 82: V3, 82; V4, 20; V5, 255. Cath. -Vi, 5.4; V2, 5.4; V9, 3.5, 20. () Can- 
not be measured with an ordinary voltmeter. 
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BUMPER 
ANTENNA 

TIlE newer cars, namely, the turret - 
top type, are presenting a problem 
for R.F. pick -up. This type of car 

is made with an all -steel body, includ- 
ing the top, and is in one piece. It 
forms a perfect shield, permitting only 
a minute signal to seep in through the 
windows. Nevertheless, manufacturers 
are delivering these cars with inside 
roof antennas! The result is that the 
radio installation has practically no 
signal pick -up but a "whale" of a lot of 
noise! Therefore, a substitute, more 
suitable antenna must be found. 

It is a universally accepted fact that 
the best form of pick -up is an antenna 
which is remote from the ignition sys- 
tem and an optimum distance from the 
car body. 

In casting about for a new forni of 
pick -up that would possess some of the 

THE "BUMPER ANTENNA" 
FOR 1935 -'36 CARS 
A practical solution to the bugaboo of turret -top 
JAMES CAULFIELD 
advantages of the roof antenna and 
none of the disadvantages of the un- 
derslung antenna it was decided to try 
as the aerial the rear bumper. 

This part of the car presented a pick- 
up that was far removed from ignition 
interference, but did not have the "ef- 
fective height" of the roof antenna. It 
did, however, possess the unquestioned 
advantage of being spaced away from 
the body of the car. The latter point 
would offset the low effective height. 

Taken as a whole, the bumper pick -up 
solved the antenna problem -it pro- 
duced a good signal -to -noise ratio, did 
not harm the looks of the car and it 
was rigid to road shocks. 

When considering the use of the rear 
bumper for an antenna two forms of 
bumper construction must be consid- 
ered. First, there is the univer- 
sal method of clamping the bumper to 
the chassis; second, there is the Ford 
method of bolting the job directly to 
the frame. See Figs. 1 and 2. 

Let us start with the former since 
it is the most popular. Remove the 

(Continued on page 746) 

aerials. 

BOLTS .// 

FRAME 

INNER -TUBE 
STRIPS 

BUMPER 

BUMPER CLAMP 

CLAMP 

UNIVERSAL (EXCEPT FORD) CLAMPING METHOD 

RUBBER SHEET 
BETWEEN FRAME 
AND MOUNTING 

PIECE 

FRAME 

li_..r.w.l.....- 

RUBBER 
GROMMETS 

BUMPER 
MDUNTING, \\ PIECE 

BVMDER BOIT$ 

FORD CLAMPING METHOD 

IN 

TH E Service Man who tackles 
his first car -radio installation 
is usually due for a shock. 

l l , re are so many tricks to suc- 
cessful installation of car sets 
that the beginner is up against it. 

Before trying to install your 
first set, obtain every piece of 
literature and every service man- 

' ual you can lay your hands un- 
read them carefully and make a mental or 
written summary of all the ideas, for you 

I will need them all. 
Then when you get your first 

installation job, try the set on a 
I service bench; test it on the car 

aerial; run the motor and reduce 
the noise as much as possible by 
every kink learned from the man- 
uals and articles you have read; 
then adjust the aerial compensa- 
tor of the set for greatest signal 
strength and mount the set in 
place. 

The photos show: the installa- 
tion of a reproducer in the floor 
of a car, the installation of a run- 
ning board aerial, and the re- 
placement of "chicken wire" aerial 
with a fine copper screen. 

Plinio- by Halbran 
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THE LATEST 
RADIO EQUIPMENT 

OPTIONAL -RANGE CAR 
SET (710) 

ARUGGED 5 -tube auto -radio 
superheterodyne. Single unit 

with illuminated, airplane -type re- 
mote control. Easy to install; one 
point mounting; only two connec- 
tions- ammeter and aerial. Avail- 
able in either broadcast (550 to 
1.500 kc.) or airplane range (150 
to 375 ke.). 

High sensitivity in this unit is also DRUM -TYPE AUTO -RADIO available for airplane waves. (710) 

improvements. 

Multi -scale, multi -use tester. (712) 

A 6 V. "push -pull" tube; incorporates 
two triodes in one bulb. (713) 

DUO -TRIODE 
(FOR OPTIONAL 

CONNECTION ' 

IN PARALLEL. 
PUSH- PULL,OR. 

CLASS AB 
A PRIME.) 

. 

RECEIVER (711) 
ACOMPLETE set mounted in a 

cylindrical case, with 6 in. 
dynamic speaker, shown in photo 
and having a choice of three remote 
controls -steering column, dash 
mounting and "ash receptacle." It 
is claimed that the drum -type de- 
sign eliminates rattles caused by 
ordinary mountings. A 6 -tube 
superhet. circuit is employed. Re- 
movable cover and plug -in speaker 
connections provide easy tube re- 
placement and adjustments. 

4 -RANGE TESTER (712) 

(Radio City Products Co.) 
THE twelve scales on the four 

essential ranges of this newest 
tester permit a wide number of 
tests. An automatic selector switch 
instantly connects the meter to de- 
sired circuit and range; and guards 
against burn-out by disconnecting 
the meter from all other circuits 
and ranges. Ohmmeter range: 14- 
ohm to 2 megohms. Sensitivity: 
2,000 ohms- per -volt. Voltages: 5 to 
.50 V., A.C. or D.C. Milliammeter: 
three ranges, up to 250 ma. A 
bridge -type copper -oxide rectifier is 
used to obtain full -wave rectification. 

DUPLEX -TRIODE POWER 
AMPLIFIER (713) 

(National Union Radio Corp.) 
ALOW -MU twin -triode of the 

cathode type for use in 6 V. 
igseration has just been announced- 
it is designated as the 6E6. De- 
signed for use in output stage of 
car -radio and A.C.-D.C. sets. May 
be used singly, or in push -null. 

Use self -bias; 180 V, 870 ohms, 
and 250 V., 770 ohms. Character- 
istics follow: *Plate, 180 -250 V.; 
11.5 -18 ma. Grid, -20 to -27.5 V. 
*Mutual Conductance, 1,400 -1,700 
mmhos. Amplification factor, 6. 
Plate resistance, 4,300 -3,500 ohms. 
Load resistance, plate -to-plate, 
15.000- 14.000 ohms. **Undistorted 
power output, 0.75 to -1.6 W. (*Per 
triode; **per pair of triodes.) 

CAR -RADIO WITH 
MAGNETO -DYNAMIC 

-6E6 REPRODUCER (714) 
THIS auto -radio set is equipped 

with a permanent- magnet dy- 
namic speaker (thus reducing bat- 
tery drain). Set has 3.2 W. output. 
Made in 5- and 6 -tube models. 

WESTON ALL -WAVE 
OSCILLATOR (715) 

(Weston Electrical Instr. Corp.) 
THIS battery- operated all -wave 

test oscillator, using two type 30 
tubes, has a fundamental -frequency 
range from 100 kc. to 22 megacycles, 
obtained by means of 6 plug -in coils. 
A special attenuator makes possible 
a minimum output of 1.0 microvolt 
(important for receivers equipped 
with A.V.C.). A constant imped- 
ance of 200 ohms is maintained at 
the output jacks, throughout the at- 
tenuator range. Constant internal 
modulation of 50 per cent is pro- 
vided at all frequencies by a sep- 
arate, switch -controlled modulator 
tube- (External modulation may be 
used.) 

26 OR 52 W. P.A. AMPLI- 
FIER (716) 

(Coast -to -Coast Radio Corp.) 
HERE is a compact, versatile and 

powerful P.A. amplifier which 
operates from either 110 V. A.C. or 
from a 6 V. storage battery. Dual 
channels provide 26 or 52 W. output. 
The universal input circuit permits 
coupling to any line, preamplifier. 
radio tuner, phono, pickup or micro- 
phone. Self- contained microphone 
current supply, current -reading 
meter, current control, selection 
switch and tone control are addi- 
tional features. 

TUBE "ANALYZER" (717) 
ATUBE tester has been devel- 

oped which "analyzes" all 
types of tubes in each of the follow- 
ing three ways: Test No. 1 -in- 
ternal resistance between elements : 

No. 2 -"hot" cathode leakage test 
and, No. 3- standard tube merit 
test. Made in three types- counter, 
portable and panel. Tests over 208 Triple -test tube "analyzer." (717) 
types of tubes. 

This car -radio set incorporates a per- 
manent- magnet reproducer. (714) 

All -wave service oscillator, (715) 

Dual- channel power amplifier. (716) 

30 AND 50 W. AMPLIFIERS 
(7I8) 

(The Webster Company) 
ONE new amplifier, connected for 

push -pull class A operation 
throughout, develops an output of 
30 W. A second model has 50 W. 
output, and is class 13 in operation. 

Both amplifiers are similar in con- 
struction, have individual volume 
controls on both the microphone and 
radio -set input circuits, with mixing 
arrangement and carbon microphone 
voltage self- contained. A milliam- 
meter reads microphone current. 

THE 954 "ACORN 
PENTODE" (719) 

THE 954* is an "acorn" size 
heater -cathode type pentode de- 

signed primarily for radio amateurs 
and experimenters working with 
wavelengths as short as 0.7- meter. 
As an R.F. amplifier at a wave- 
length of 1 meter it will produce 
e. voltage gain as great as three or 

(Cont inued on page 757) 

Two new high waft amplifiers (718) 

"Acorn" -size 6 V. pentode tube. (719) 

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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EOUIVALET h ".":ETAL TUBLN S 
DUO -DIODE 

OWES 
POWER RECTIFIERS SCREEN -GRIDS 

A.F. POWER 
RF RECTIFIER 

TRIODES 

SINCE the brief mention made on page 646 of May 1935 
RADIO-CRAFT of the new metal tubes, definite informa- 
tion has been released by the General Electric Co. 

who developed the new method of manufacture for the 
RCA Manufacturing Co., Inc. 

There are many advantages claimed for the new tubes. 
They are smaller in size, being 1 in. in diameter at the 
largest point and varying between % -in. to 3 ins. high 
(above the base or sub -panel). They provide their own 
shielding by virtue of the metal shell and this shell is a 
better heat conductor and radiator than glass. Because of 
the method of construction, the leads are shorter, within 
the tube, which permits greater amplification at the higher 
frequencies (the inter -electrode capacity is approximately 
% of the value for the equivalent glass tube capacity) and 
the more effective shielding assures greater stability. 

Ten types of these metal tubes have been developed, to 
date, having 6.3 V. filaments. Some of these tubes have 
identical characteristics with present glass tubes (some of 
them are shown in the photo above, along with their glass 
twins) though several new types are planned including a 
double diode and a hexode which is an improved pentagrid 
converter. 

The new tubes have one more base pin than comparable 
glass tubes, since the metal envelope has become a shield, 

NOW -METAL TUBES 
As first announced by RADIO -CRAFT, last 
month, the new all -metal tubes are making 
their appearance. Many advantages are 
claimed for the new tubes, as explained. 

and provision must therefore be made to ground this en- 
velope. Designers of the tubes have even taken into con- 
sideration ease of inserting them in their sockets. The con- 
tact pins are all the ,same diameter and in the center is a 
longer, larger, insulated keyed pin. By placing this insulated 

(Continued on page 764) 

The mechanical construction of the new tubes is evident from these detailed 
sketches of a screen -grid type. 
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THE NEW RK -31 HI -POWER TUBE 
Here is a new high -power class B tube which will interest the P.A. man. It 
uses no "C" bias. CLIFFORD E. DENTON 

NEW tube of special interest to 
the P. A. man and transmitter 
builder has appeared which real- 

ly offers a degree of performance with 
available equipment that is hard to 
beat. 

The new RK -31 is a class B tube, 
suitable for high power P.A. installa- 
tions where 100 W. or more of audio 
power is required; or it can be used as 
a class B or class C final stage in an 
amateur or commercial transmitter. 
Other possibilities will make themselves 
apparent as designers become more fa- 
miliar with the tube. 

The most striking characteristic of 
the tube is that it can be operated at 0 
bias with an effective plate voltage of 
1,250 V. The tube is rated tentatively 
at 125 W. In tests using two of these 
tubes in a class B circuit an A. F. 
power output of over 140 W. was ob- 
tained, with the plates of the tubes 
showing just a slight trace of color. Re- 
member, no "C" bias batteries or "C" 
bias power supplies are necessary for 
use with operation of this tube. Every 
amplifier builder who has had expe- 
rience with RK -18, 203A, etc., in class 
B circuits, knows that the bias supply 

section of the amplifier was always a 
headache. With this tube, bias supply is 
no longer a problem, since no bias is 
required. While the author has only 
had time to play with this tube in audio 
frequency circuits, it is apparent that 
the tube will take a very definite place 
in the sound reproduction and in the 
transmitting fields. 

The following characteristics have 
been assigned to this tube at the pres- 
ent writing: The filament is rated at 
71f2, volts at 3 amperes. Nominal plate 
voltage -1,250 V.; grid bias voltage - 
0; peak plate current -275 ma.; plate 
to plate load, 13,000 ohms; plate cur - 
rent-85 ma.; rated power output 
two tubes -125 W. This is for class B 
operation. At the present time no other 
information is available for class C 

performance, although this information 
should be coming forward very shortly. 

The tube has an overall height of 
7% ins. and the diameter is approxi- 
mately 2 ins. The plate terminal con- 
nection is made from the top of the 
tube, and the grid and filament cir- 
cuits are made in the conventional man- 
ner to a regular 4 prong socket. The 

(Continued on page 765) 

The appearance of 
the new RK -31 tube 
can be seen on the 
right. In appearance 
it resembles the RK. 
18-but it has many 
advantages over the 

latter. 

V 'I 

Fig. 1 

The internal appearance of the RK -31 showing 
the two grids are connected together. 

how 
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IMPROVEMENTS IN 
AUTO -RADIO AERIALS 
Turret -top cars are causing havoc in the auto -radio busi- 
ness. Here is a practical solution to the aerial problem. 
ARTHUR H. LYNCH* 

I 11'E contrary to general belief, 
Ille best possible type of auto- 
mobile antenna is a suitably in- 

stalled, large- surface screen, in the 
roof of a 7- passenger sedan, or touring 
car. (As the size of the aerial de- 
creases, its pick -up decreases also.) The 
new "turret -top" cars, however, have 
an all -metal top that renders it a 
veritable shield can on wheels, and the 
resulting performance of the roof an- 
tenna is most discouraging. 

LEAD -IN WIRES 

Taking the best possible aerial and 
considering it as the basis from which 
others may be judged, it is desirable to 
understand just how the best of aerials 
may be connected to the receiver with 
the least loss of signal strength and 
with the least tendency to pick up 
interference created by the ignition sys- 
tem of the car. In Fig. 1 it will be ob- 
served that the same type of aerial is 
shown for the three types of lead -in 
systems now in common use. 

The question is likely to arise, as a 
result of observing this figure, as to 
Pm.. Arthur H. Lynch. Inc. 

why system B does not show a greater 
signal strength than system A, in view 
of the fact that the lead -in wire itself 
actually becomes a portion of the an- 
tenna and should, therefore, give an in- 
creased signal response. There is a 
two -fold answer to this question. 

First of all, while it is true that the 
additional antenna effect created by the 
lead -in results in an increase of signal 
strength, it should be borne in mind 
that this lead -in is generally brought 
through one of the corner upright col- 
umns in the front of the car and is 
carried in close proximity to the car 
ammeter, the ignition switch and other 
portions of the wiring system which 
make it very much more susceptible to 
ignition interference than would be 
the case if, for instance, the receiver 
were located in the back of the car and 
the mechanical remote control were pro- 
vided on the dash. If the additional 
pickup is utilized, it is accompanied by 
more interference. 

The second reason for the failure of 
(Continued on page 752) 

THE PRIME object of any audio am- 
plifier used for P.A. or sound pic- 
ture work is to reproduce the music 

or speech faithfully without any notice - 
e. able change or distortion of any kind. 

Speaking in more detail, to obtain true 
reproduction the entire equipment 
should not introduce or suppress any of 
the frequencies present in the signal, 
nor should they be partial to certain 
frequencies and amplify them more than 
they do others. While this is ideal in 
theory, in practice it is rarely accom- 
plished due to speaker and transformer 
peaks. Furthermore, the acoustic con- 
ditions of the various locations often 
accentuate certain frequencies which 
result in a change of timbre or tone 
color. 

To offset this effect in poorly engi- 
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HOW TO MAKE A 
"HIGH-FIDELITY ADAPTER" 
The tone quality of an amplifier can be greatly improved 
by a correctly designed equalizer for low and high tones. 
J. B. CARTER 
neered amplifiers the inclusion of a tone 
control has become quite common. Most 
of these so- called tone controls act to 
reduce the amplification of the high 
audio frequencies. This produces the 
effect of making the speech or music 
sound low- pitched. Thus a deep note 
effect is produced without increasing 
the amplification of the low notes. This 
method of apparent low note boosting 
does not produce natural reproduction, 
for since the high notes are cut off, the 
sound loses its brilliance and crispness. 

A new form of tone control which 
actually increases or decreases the low 
or high, frequencies is shown in Fig. 1. 
This unit is a simple device which may 
be bridged directly across any 500 -ohm 
line or, by means of an impedance - 
matching transformer, may be bridged 
across any line for the purpose of modi- 
fying the character of the input signal 
to an amplifier. It is designed to cor- 
rect for deficiencies in response char- 
acteristics of an amplifier, or to rein- 
force the high and low frequencies 

(Continued on page 751) 
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T circuit of the equalizer (Fig. I, above) and 
some typical response curves, (Fig. 2, below) show - 
i g low and high frequency equalization effects. 

.s 

-D 

.S 

LOwANPN raEAss4A,:E. ii iü1 ' 11118111 
MUM ua : 1111 

MOM 

-I tìi 
m 

h i iiiieá; Í I 

100 1000 
FREQUENCY IN CYCLES PER SECOND 

10000 

727 

www.americanradiohistory.com

www.americanradiohistory.com


IN AN automobile radio receiver of 
any make or model, a careful analy- 
sis has shown that almost 90 per 

cent of the troubles which are referred 
to the Service Man have their primary 
origin in a defective power supply unit. 
Two types of power supply unit are 
commonly employed in auto -radio sets; 
the vibrator or buzzer type, and the 
motor- generator or dynamotor. 

Many automobile radio sets obtain 
their high voltage power supply 
through some form of vibrating reed 
interrupter which rapidly makes and 
breaks the battery current to produce 
a pulsating direct current which is in 
turn stepped up and rectified, usually 
by a tube rectifier, the output of which 

HOW TO INSTALL 

REPLACEMENT -"B" 
GENEMOTORS 
When vibrator -"B" units give trouble, one way to cure the 

trouble is to install a replacement generator unit. 

is then filtered and applied to the 
plates of the tubes. 

Even the best vibrator contact points 
will show some evidence of wear over a 
sufficiently long period of service. The 
result of such wear will be found in 
the refusal of the reed to start vibrat- 
ing. Some vibrators are equipped with 
adjustments to compensate for wear, 
but in many cases replacement of the 
contacts is necessary because of the 
fact that the wear does not take place 
equally over the entire surface of the 
contact points. 

The new replacement denemot"r for 
car sets possesses none of the in- 
herent faults of the vibrator. It is an 
extremely compact dynamotor produc- 
ing directly a high- voltage direct cur- 
rent of constant amplitude and prac- 
tically no commutator ripple, free from 
all vibration and wear and creating no 
radio frequency interference. 

Only two models. are needed to handle 

all replacements; one of the models 
JW -F has easy plug -in attachment for 
Fords, and a "standard" model is sup- 
plied for all other replacements. 

Sufficient room may be found in the 
power supply unit of the set for mount- 
ing the unit. It may also be mounted 

(Continued on page 754) 

The complete circuit of the genemotor and filter 
The filter of the set may be used advantageously 

DEAF -AID EQUIPMENT 
-A SERVICE MARKET 
The wide -awake Service Man can make a 

fine business of selling "hearing aids" to 
theatres and churches. 

R. M. GRAY* 

THAT old adage about a man building a better mouse 
trap and having the world beat a path to his door 
doesn't work out in these times of high -pressure sales- 

manship and new scientific developments. In the field of 
Sound Distribution, or what is more frequently called 
Public Address, this condition is quite apparent. Selling 
sound equipment is still a pioneering job and requires the 
Service Man and dealer not only "digging up" the poten- 
tial users of this equipment but also selling them to the 
idea that they cannot economically get along 'without the 
use of amplifying equipment. 

The merchandising of "Aids to the Hearing" equipment 
has advantages that are three -fold: First, its installation 
is a boon to that large and many times influential section 
of humanity, the hard -of- hearing; second, it increases the 
attendance and hence the income of the theatre, church, 
etc., taking advantage of these improvements; third, it 
makes money for the Service Man and dealer who sells and 
installs the apparatus. 

Consider the market for such equipment. Mr. Rupert 
Hughes, who is, himself, inflicted with impaired hearing, 
writing in the January 26th issue of LIBERTY magazine, 
says -"the number of people in this country with impaired 
hearing is approximately 16,000,000. There are nearly 
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twice as many deaf people in the United States as there 
are men and women and children in the whole city of 
Chicago!" 

In other words, over 10 per cent of all people in the Unit- 
ed States, an average of more than one out of every ten 
people, are barred from enjoying such pleasures as talk- 
ing pictures, church sermons, lodge meetings, lectures and 
countless other activities. 

SELLING HEARING AIDS 

A good place to start is with the neighborhood theatre 
owner. First, find out his average daily attendance. Con- 
sidering the above figures of one out of ten people having 
defective hearing, it is surely conservative enough to figure 
that one for every hundred of his daily attendance could 
be an added "deaf" customer, providing facilities were 
available for him to hear as well as see. If this daily at- 
tendance is, say 750 -seven new customers -seven times 
his admission price is conservatively extra daily income to 
be applied to the cost of the system. Another fact not 
taken into consideration in the above figures is that such 

(Continued on page 761) 

RADIO -CRAFT for JUNE, 1935 

www.americanradiohistory.com

www.americanradiohistory.com


lr 
R 

CHARLES R. SHAW* 

A CAR -TYPE PORTABLE 
P. A. AMPLIFIER 
An outline of the design considerations for such amplifiers. 

PUBLIC ADDRESS engineers are working today with 
new microphones, new tubes, new circuits, new power 
supplies and new standards of performance which were 

unknown, impractical or unattainable a few years ago; 
new high -gain circuits now make it possible to use noise- 
less microphones -to eliminate batteries and expensive, 
gasoline- driven generators -to produce high power outputs 
(12%i to 50 W. from one or four output tubes operating 
with 300 volts on their plates) -to eliminate preamplifiers -to control audio feedback -and to eliminate microphone 
hiss, and intermittent granular- carbon disturbances due to 
motion of the car. 

No man is wise enough to say what these developments 
and the trained imagination of the men who use them will 
bring to the automotive P.A. field within the next few years. 
This month however, will bring more and more P. A. sys- 
tems on the country roads and city streets via the auto- 
mobile. 

Before entering into a detailed discussion of the am- 
plifier illustrated here let us briefly review the prime re- 
quisites for an ideal mobile P.A. sound system. 

1. Adequate Power Output should be the cardinal con- 
sideration in the selection of an amplifier. (The schematic 
diagram, Fig. 2, shows the amplifier, described below, 
which can be used to cover between 4,000 and 6,000 square 
feet outdoors or be used indoors for 3,000 to 4,000 people.) 

2. Small Size so as to occupy the smallest amount of 
space while in operation. 

3. Ease of Control. All operating controls must be well 
within the reach, if not at the finger tips, of the driver. 
(To attain this end, all of the vital controls of this P.A. 
system have been segregated and attached to the steering 
column of the car well within the reach of the operator. 
See Fig. 3). 

4. Economy of operation. Minimum operating power 
consumption and low maintainance costs should be a pre- 
dominating characteristic of every automotive P.A. System. 
Correctly designed class B circuits (Fig. 2) are the logical 
solution for the production of high power outputs with low 
operating power consumption. (All four tubes of the unit 

(Continued on page 755) 

*Design Engineer. Columbia Sound Co. In, Fig. 2 -the circuit of the auto P.A. amplifier. 

OBSCURE SOURCES OF 
CAR -RADIO NOISE 
When ordinary methods of noise elimination fail, try these 
unusual hints. H. K. BRADFORD* 

THERE are quite a number of 
wurces of automotive interference 
hich are obscure in that they have 

no connection with any of the electrical 
wiring of the car. 

The first important point for con- 
sideration is that of bonding between 
the various metallic members of an 
automobile equipped with a radio set. 
Such members include the choke wire 
housing which may vibrate and touch 
various members of the engine, body, 
or chassis of the car, closing a metallic 
circuit and thus distorting the field of 
the radio wave about the antenna inter- 
mittently. Other housings such as 
ventilator control cables, winter -front 
apparatus, manifold temperature con- 
trol devices, accelerator rods, spark 
levers and rods, brake cords, lighting 
conduit housings, etc. must be bonded 
by clamping or soldering to the body 
or chassis of the car. (See, for in- 
stance. the November 1933 and April 
1934 issues of RADIO -CRAFT for addi- 

Peen. Capitol Radio Res. Lobs. The. 

RADIO -CRAFT for JUNE, 

tional data on this subject. -Editor) 
In some automobiles, the bodies are 

electrically isolated from the chassis 
and the engine by rubber mountings, 
and charging or discharging currents 
resulting from differences of potential 
established between the two metallic 
bodies will cause considerable trouble. 
The two members mentioned should be 
connected at one or more points so that 
they will remain at this same potential. 
In some cases, the engine is "floated" 
on insulating material in which case it 
should be electrically connected to the 
chassis in the same way. Differences 
in potential are quite often established 
between these units due to air friction. 

Even while the car is running and 
brakes are not applied, considerable 
interference may result from brake 
linings. In many cases they are made 
with small pieces of copper and other 
metals in them which make and break 
tiny electrical circuits with the brake 
drum, causing minute charging and dis- 
charging currents which are picked up 
by the receiver antenna. A test for 

1935 

r[.tICfq .íwWf7mxvBOLTED >N0w. 

CANE 

C CA" MOI Ww[Fe 

this, of course, would be to compare 
the reception while running, with that 
while the car is standing still with the 
engine running only. The only remedy 
found for this trouble is replacing the 
brake lining. This, of course, may 
occur again, but only after the brake 
linings have sustained considerable 
wear. 

Very often clutch plates are made in 
this way and will give rise to the same 
type of trouble. Operation of the 
clutch will disclose the source of trouble 
in this case. 

When the door of the car is closed an 
electrical circuit is usually completed 
through the door latch to the body of 
the car. If the pressure on the door 

(Continued on page 754) 
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S COMMONLY constructed, a "vi- 
brator power unit" consists es- 
sentially of the vibrator itself, a 

step -up transformer, radio- and audio - 
frequency filters, and may or may not 
include a rectifier tube. Several differ- 
ent types of vibrators have been suc- 
cessfully employed by various manufac- 
turers. However, one function is com- 
mon to all these vibrators -the inter- 
rupting of the power from the battery 
impressed across the transformer pri- 
mary. 

In all cases the motive power for the 
vibrator is supplied by a solenoid pro- 
vided for that purpose, but some vibra- 
tors employ a separate set of contacts 
for interrupting the current to this 

CATHODE -RAY OSCILLOSCOPE 
FOR VIBRATOR -"B" TESTING 
The difficult task of properly adjusting vibrator -"B" units 

becomes relatively simple with the cathode -ray tube. 

B. W. ROBINS 

driving coil, and others use one of the 
contacts already provided for breaking 
the transformer primary circuit. One 
type of vibrator -the "rectifier vibra- 
tor"- includes a pair of contacts for 
rectifying the transformer output; an- 
other type -the "tube vibrator" -omits 
this latter function and is used in con- 
junction with a full -wave rectifier tube. 

Two obvious advantages of the recti- 
fier vibrator are the elimination of the 
tube and the almost complete absence 
of voltage drop. However, the vibra- 
tor which only interrupts the primary 
current has the advantage of greater 
simplicity and less cost (cost of the vi- 
brator alone). Both systems can be 
made to work satisfactorily, and the 
choice between the two must be based 
on economic factors, space require- 
ments, and the like. 

ACTION OF RECTIFIER VIBRATOR 

The action of a properly designed 
rectifier vibrator can be briefly de- 
scribed as follows: The vibrator arm 

A NEW HIGH -FIDELITY 
ALL -WAVE RECEIVER 
A combined T.R.F. and superhet. set for 
high -fidelity or high sensitivity operation on 
all bands. 
A. C. MATTHEWS T 

RECENTLY, the Federal Communications Commission 
set aside a frequency band above 1500 kilocycles to 
permit high -quality or "high -fidelity" broadcasting to 

be tested experimentally. The term "high fidelity" has been 
generally accepted to mean the uniform reproduction, 
within 5 decibels, of frequencies from 50 to 7,500 cycles or 
above. It now remains for the prospective buyer of a 
radio to insist upon an instrument design that will encom- 
pass this frequency range. 

However, an extended frequency range algne is not suf- 
ficient to secure high -fidelity home reproduction of the 

Pres. 3lauhee3 Radio 

Fia. I -The response curves for high sensitivity or high fidelity 
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is driven at a low audio frequency 
(usually between 50 and 200 cycles) by 
the driving solenoid and its interrupter. 

(Continued on page 754) 

studio program. A minimum electrical power output of 
10 W., with a distortion factor not exceeding 5 per cent at 
full output is fully as important as the extended frequency 
range. The design of a high quality audio amplifier with 
a frequency range of from 50 to 8,000 cycles is compara- 
tively simple especially with the elaborate testing facilities 
of a modern radio laboratory. A power output of 10 watts 
with a total distortion of less than 5 per cent is also com- 
paratively simple with the advent of class A prime opera- 
tion of modern tubes. Thus it is readily seen that the solu- 
tion of the problem lies in the radio frequency section of 
the receiver. 

Several methods of expanding the selectivity or band 
width of a receiver are possible. The I.F. amplifier may 
be so designed as to pass a band of 20 kc. by introducing 
a third winding in the I.F. transformer which can be 
damped by means of a variable resistor to give the amount 
of broadening desired. The oscillator may be shifted 
slightly and several other "tricks" employed which do, more 
or less, give the desired result. 

Considerable thought and experimental investigation has 
preceded the development of this new high -fidelity receiv- 
er. Many special I.F. transformers were tried using me- 
chanical as well as electrical methods of band expansion, 
and finally it was decided to eliminate the I.F. amplifier 

(Continied on page 760) 
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A NEW 23-TUBE 
HIGH - FIDELITY 
ALL -WAVE RECEIVER 
Variable selectivity from I O kc. to full range 
"high fidelity" covering 25 to 16,000 cycles 
and 50 W. output are outstanding features 
of this new de luxe type receiver chassis. 

E. H. SCOTT* The chassis of the 23 -tube receiver described here. 

THE all -wave receiver to be described has been designed 
primarily for the radio fan who is looking for an in- 
strument which will give the best possible reception 
of distant stations in every part of the world, corn - 

bined with the finest tone quality. 
Laboratory tests prove it has twice the frequency range 

of even the finest of the "high fidelity" receivers available 
today, with a practically flat response from 25 to 16,000 
cycles. The selectivity is continuously variable from as 
sharp as 10 kc. at 5,000 times field strength, to a band wide 
enough to allow frequencies up to 16,000 cycles to pass 
without attenuation. Such results have never before been 
attained in any excepting a few extremely costly receivers 
built especially for laboratory use. 

The new Scott Imperial All -Wave receiver is a very 
highly developed superheterodyne, with a wavelength range 
from 13 to 556 meters. The 23 tubes incorporated in its 
design are used as follows: R.F. stage using 1 type 6D6 
tube; oscillator using 1 type 76 tube; oscillator voltage 
regulator using 2 high- conductance gaseous tubes; converter 
stage using 1 type 6A7 tube; first, second, and third I F 
stages using 3 39/44 tubes; fourth I.F. stage using i type 
6D6 tube; det., I.F., and A.V.C. system using 1 type 76 tube; 
first audio stage using 1 type 6C6 tube; second audio stage 
using 2 type 6C6 tubes in push -pull; third audio stage using 
4 type 2A3 tubes operating as parallel push -pull pure class 
A power output tubes; rectifiers using one type 83 -V heavy 
duty tube and 1 type 5Z3 tube; noise suppressor using 1 
type 76 tube; beat frequency oscillator using 1 type 76 
tube; R.F. and converter A.V.C. amp., 6B7; and, a 76 as 
tuning meter amplifier. 

It will be noticed that although 23 tubes are used, a 
careful study of the specifications will show that every 
single tube incorporated in the set has a very definite func- 
tion to perform. 

FULL -RANGE 

"HIGH FIDELITY" 

If a radio receiver is to give perfectly natural reproduc- 
tion on all notes or sounds, it must have a frequency range 
that corers the entire tonal range of the human car, or from 
25 to 16,000 cycles. (Some musical instruments are richer 

Pre,ident, E. H. Scott Radio Lab,., Inc. 

The amplifier which operates at class A up to 35 watts, and class A prime to 
the limit of 50 watts. 

in harmonics or overtones -the higher frequencies that en- 
able one instrument to be distinguished from another - 
than others; for example, the harmonics of the cello go up 
to 8,500 cycles; the bass clarinet to 10,000 cycles, and the 
violin to 14,000 cycles.) It can clearly be seen, therefore, 
that if you are to secure absolute naturalness and lifelike 
fidelity of musical instruments or voice, a radio receiver 
must be capable of reproduction on all frequencies without 
attenuation from as low as 25 cycles up to 16,000. 

At the present time, the highest frequency reproduced by 
sets in each "class" is as follows: (1) popular -price sets, up 
to 3,500 cycles; the medium -price receivers, up to 5,000 
cycles; higher -price models up to 6,000 cycles; and a few of 
the high -price "high fidelity" receivers, up to 7,500 cycles. 
The new "Imperial" has twice the frequency range of the 
latter receiver, thus establishing a new standard in home 
radio reception. 

NEW POWER AMPLIFIER 

PREVENTS OVERLOADING 

High fidelity is a function not only of frequency but also 
volume. To secure the most perfect reproduction at all 
times, it is necessary that the receiver be capable of han- 
dling every loud passage or "peak" that comes in without 
overloading or distorting. Most of the time the audio power 
level does not exceed 6 watts, but there are often dozens 
of passages in the course of a single program where "peaks" 
or loud passages may rise for short periods to power levels 
as high as 30 or 40 watts, and it is necessary that we have 
a reserve power of about five times above the normal level 
if we are to eliminate distortion during these loud passages 
or sudden "peaks" in the reproduction of speech and music. 

One of the many unusual features of the power amplifier 
of this new set is the 35 watts of undistorted output with 
strict class A operation and from 35 to its full .50 watts, 
class A prime. These results have been attained in our 
new amplifier by the use of a constant fixed bias; practi- 
cally ideal plate voltage regulation, having an exceptionally 
low resistance; the use of a total filtering capacity exceed- 
ing 100 inf.; a first A.F. stage using a 6C6 as a triode; a 
second A.F. stage using 2 type 6C6 triodes in triode push - 
pull; and a third audio stage using 4 2A3 triode tubes op- 
erating as parallel push -pull pure class A output tubes. 

SELECTIVITY 

CONTINUOUSLY VARIABLE 

The degree of selectivity possessed by a receiver deter- 
mines its ability to tune through powerful local stations 
and bring in weak distant signals. To secure the maximum 
degree of selectivity, and at the same time a high degree of 
fidelity, a new selectivity -fidelity control is incorporated, 
which is continuously variable. In the most selective posi- 
tion, adjacent channel discrimination of approximately 5,000 
to 1 is obtained, while at the maximum fidelity position, 
reproduction up to the limit of the human ear, or the limit 
of the highest frequency being broadcast by the station 
selected is obtained. This enables the listener not only 
to reach out and bring in weak dis- (Continued on page 751) 
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SHORT -GUTS 
IN RADIO 

II0V. 
PRIMACY - 

(NOT USED) 

OUTPUT 
OF 

RADIO 
SET 

LOW - 
VOLTAGE 

...TONGS 
IN SERIES 

TO 
VOICE 

COIL OF 
DYNAMIC 
SPEAKER 

POWER TRA 
óE 

Fig. I, an emergency 
former. 

output trans- 

Fig. 2, auto radio "third hand." 

Fig. 3, home made resistors. 

Fig. 4 
Resistor and condenser tester. 

Fig. 5 
A mike radio tester unit. 

732 

FIRST PRIZE -$10.00 
OUTPUT TRANSFORMER FROM POWER 

TRANSFORMER. An ordinary radio 
power transformer will be found 
useful as an emergency output 
transformer. Using the high -voltage 
secondary as the primary and the 
low- voltage secondaries as voice - 
coil windings. considerable flexibility 
is possible in matching dynamic 
speakers. 

GERALD BATES 

SECOND PRIZE -$5.00 
SI'IPOI:T FOa INSTALLING AuTo- 

RADIO SETS. The small tool de- 
scribed and shown in the diagram 
(F'ig. 2.) will be found very useful 

to the car -radio Service Man. With 
it he need not call a second party 
to hold the set in place while bolt - 
ing it to the dash. The device is 
made from an old discarded choker 
rod taken from a model A Ford, 
and a short piece of strap iron 
?!s x % x 4 ins. The rod is % -in. in 
su a. and It ins. lung. A 5 /16 -in. 
hole is bored in the end of the 
strap iron. The strap of iron will 
catch anywhere on the rod and will 
never slip when the weight of the 
set is held on the tip as shown. 

R. V. CRADDOCK 

THIRD PRIZE -$5.00 
110.3E -MAO): Po, AK 1t1.IIST"as. 

Obtain a porcelain tube such as 
used in house wiring; this tube 
cannot be cut or broken to reduce 
the length but must be ground off 
on an emery wheel. Fit lugs on 
each end; wind wire to suit your 
needs, leaving space between turns. 
Then dip assembled resistor in a 
paste made of water and plaster of 
paris. 

This makes a resistor that will 
stand plenty heat: and can be 
mounted with a bolt through the 
center. 

O. E. PAYNE 

HONORABLE MENTION 
MOUNTING PANEL Fnit RESISTOR 

AND CONDENSER TESTING. Here is 
a wrinkle which makes it easy to 
test condensers and resistors, and to 
compare their values with standard 
parts. Bolt brass clips to a large 
board, and connect the clip through 
an ohmmeter to an old power pack. 
A neon tube can be used for the 
condenser test. Label the values of 
each unit over its respective clips. 
To determine the value of an un- 
known resistor, merely insert it 
into the clip which has a read- 
ing nearest to its rated value. 

D. F. MORRISON 

HONORABLE MENTION 
MIKE. AND "C" BATTERY STAGE. 

TESTER. A very handy and efficient 
tester for checking individual stages 
of a receiver can be made from a 
single -button mike and a 4y- V. "C" 
battery. Simply connect between 
grid and ground in each stage and 
talk. A faulty stage usually is in- 
dicated by distortion or no signal. 

E. L. DUFFIELD 

FIRST PRIZE __- 

SECOND PRIZE 
THIRD PRIZE 
Honorable Mention 
EXPERIMENTERS: Three cash prizes will be awarded for 
time- and money- saving ideas. Honorable mention will be 
given for all other published items. Send in your best "kinks "I 

$10.00 
5.00 
5.00 

HONORABLE MENTION 
AN IRREI'F.N SIVE OUTPUT METER. 

Here is the circuit of an output 
meter which is efficient and inexpen- 
sive. The meter used is a Weston 
model 506 0 -8 voltmeter with a lead 
brought out between the movement 
and the multiplier to permit it to 
be used as a milliammeter. Any 
milliammeter with a low range may 
be used. 

The rectifier is one out of an old 
Elkon 3 Amp. charger which had 
worn out. The rheostat is 20 ohms, 
and is used as a shunt when neces- 
sary. A "dynamic" output trans- 
former is used. though none is 
needed when connecting to the 
voice -coil leads of the radio set. 

(Such a transformer may be 
made by removing the secondary 
from an A.F. transformer and 
winding about 50 turns over the 
primary.) 

CARROLL S. WHITE 

HONORABLE MENTION 
A C000 OHMMETER FI10.21 A O -.i 

VOLTMETER. A very inexpensive 
ohmmeter can be made from a dis- 
carded filament meter of the type 
used in old battery sets. Simply 
add a scale, calibrated from standard 
resistors, and hook it up with a 

200 -ohm rheostat and a pair of tip - 
jacks as shown in Fig. 7. 

Before testing resistors, short the 
two tip -jacks and use the rheostat 
for adjusting to zero on the scale. 

L. W. FIELD 

HONORABLE MENTION 
ADDING A.C. VOLTMETER TO READ - 

RITE MODEL 1000 ANALYZER. This 
type of analyzer is useless for A C 
measurements unless the Service 
Man carries a separate A.C. volt- 
meter around with him. 

A small copper -oxide rectifier was 
secured The analyzer contains a 

0 -1 ma. Triplett meter. It seas dis- 
covered that one connection on the 
meter selector switch (between 30 

V. and 300 ma. position) was blank. 
The circuit shown in Fig. 8A was 
followed and the whole "works" 
remounted in the case. The analyzer 
now reads 0 -1.200 V. A.C. as well 
as D.C. 

R. A. HIGGINS 

HONORABLE MENTION 
REPAIRING BROKEN VOICE -COIL 

SUPPORT. Recently it was necessary 
to repair a damaged voice -coil sup- 
port with no standard parts avail- 
able. Using a piece of medium - 
thick mica, cut to the shape in- 
dicated by dotted lines in Fig. 9, 

a very satisfactory substitute was 
made. Cone, voice coil and support 
were all glued together at A. Care 
should be taken in connecting the 
fine wire of the coil to terminals as 
it breaks very easily. 

Fl.OYIE W. ISAUSt'It 

(Continued on page 762) 
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The well-known saying that "truth is stranger than fiction" is amply demonstrated by some of the strange facts which 
have been collected here from all parts of the world. These bits from here and there add zest to radio study. 

ONLY 1.1% OF SET MANUFACTURERS 
IN BUSINESS IN 1924, ARE 

BUILDING SETS 
TODAY/ 

WOWS PERSONNEL 
MUST RECEIVE PERIODIC EXAMINATIONS 
FOR WEIGHT, EYESIGHT, HEARING 
TO DETERMINE EFFECTS OF HIGH- 

FREQUENCY RADIATION. , 

ALL NOMADS 
OVER 21 YEARS 

OF AGE, ARE 
REQUIRED TO RECENTLY 2-WAY 7-- 

COMMUNICATION WAS HELD 
BETWEEN LAND STATION 
AND A PLANE 8,000 

MILES AWAY. 

'witu . vsf-i71-r-,Tii;!I 
-1,---1- 

' rTN-A-27 -::1 DEAF.MUTE HAS 900 , i - -,., _._ 
..._z. 

LISTEN TO 
TURKISH 
POLITICAL 
BROADCASTS 

ACKNOWLEDGMENTS 
FROM STATIONS ALL 

OVER THE WORLD 
(HE USES A TAPE- 

RECORDER!) 

SHORT WAVES 
PUT PERMANENT 
CURLS IN THE TRESSES OF BEAUTIFUL MAIDENS 

35 MILES OF COPPER , 

CONDUCTORS WERE i ' i 

l 
BURIED, TO PROVIDE .7 : ' 

--f 'I' ir-j.,..] _40 - THE GROUND FOR 
' 

4 
. 

-....-.--- --,_ ' WOWS NEW 
, ..1, TRANSMITTER- 

lei ,..- . -14iit........../.., .50ME . GROUND owns,ww,-.----- 
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4 -; EN W/VA 7 ..,.."----sftwil _.,..,-. 
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rif , Pi». !,'' 

i' il Ai- 1. i ...:4'..,' '' ' IN A RECENT RADIO POLL IN GERMANY, OVER 94% , 
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INTERNATIONAL 
RADIO REVIEW 

DOME 
SHAPED 

ENVELOPE 

- CONTROL- 
GRID CAP 
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PRONG 
TUBE e 

BASE 

PROTRUSIONS 
FOR 

SPECIAL 
SOCKET 

Fig. A 
The new composite tubes have 12 -prong bases of 
special construction. The same base is used for 

all types whether all prongs are used or not. 
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Fig. 1 

The electrical make -up o the four new tube types 
-their versatility is evident. 

RADIO -CRAFT receives hundreds of magazines 
from all parts of the world. Since the cost of sub- 
scribing to each of these would be prohibitive for 
most radio men, we have arranged with technical 
translators to prepare reviews for our readers. 

TWELVE PRONG TUBES 
ERHAPS the most outstanding item 
in this month's crop of radio maga- 

zines is the announcement of a series 
of multi -element tubes having 12 con- 
tact pins on the base. These tubes are 
products of the D. S. Loewe company 
of Germany. The announcement 
appeared in FUNK -TECHNISCHE MON - 
ATSHEFTE, a technical magazine. 

The appearance of the new tubes 
with their multi -pin bases is shown in 
Fig. A, here. Due to the many con- 
tacts, special sockets are required 
which fit three protrusions on the sides 
of the tube bases. This assures each 
tube being inserted into its socket in 
the correct manner. 

Four combinations of elements are 
available and it is interesting to note 
that the same 12 -prong bases are em- 
ployed for all these tubes, regardless 
of whether all the contacts are used 
or not. (This is a new idea in tube 
manufacture which will be utilized in 
connection with the new line of metal 
radio tubes which will shortly make 
their appearance on the American 
market -see page 726 of this magazine 
-that is, the use of one standard tube 
base for all types of tubes.) 

The first type of tube, shown in Fig. 
lA, contains a pentode of the R.F. 
type, which can be used as a T.R.F. 
amplifier or I.F. amplifier; in addition, 
a screen -grid tube is enclosed in the 
same glass envelope. The latter sec- 
tion is equipped with a grid condenser 
and gridleak and is specifically de- 
signed as a detector. The two tubes 
have separate cathodes and are entire- 
ly separated except for the 20V. fila- 
ment which is common for both. 

The second tube (Fig. 1B) contains 
an R.F. pentode, a diode (which may 

Fig. 6 -Six new foreign auto radio receivers -the contrast with American design is evident. 

be a rectifier or a diode detector), and 
a screen -grid section. The third tube 
(Fig. 1C) is specifically designed for 
superheterodynes and contains a pen- 
tode mixer tube, a triode oscillator and 
a pentode I.F. tube. The fourth (Fig. 
1D) contains an R.F. pentode, a screen - 
grid (detector), and an output or A.F. 
pentode. 

The fact that the individual sections 
of these tubes are entirely independent 
except for the filament which does not 
enter into the actual operation of the 
tubes except as a cathode heater, makes 
them useful for many different pur- 
poses. A 3 -in -1 tube radio receiver 
supplying loudspeaker volume is read- 
ily attainable -a one -tube superhet. is 
also possible -and the adaption of the 
elements to present multi -tube set de- 
signs is almost unlimited. 

AUTO RADIO ABROAD 

AUTO 
-radio receivers have reached 

such a stage of development in this 
country that it is interesting to take 
representative examples of the auto 
radio receivers from other countries 
and compare the degree of advance- 
ment as indicated by the sets chosen. 

For example, in Fig. B1 is an Italian 
set described in RADIO INDUSTRIA. 
This set is completely power operated, 
by virtue of the vibrator -type power 
unit at the right of the illustration. 
It will be noticed that the set uses the 
rather antiquated "unit" design hav- 
ing three separate boxes to be mounted 
in the car. 

A contrasting design is shown in Fig. 
B2 which illustrates a German Tele- 
funken set. This receiver is completely 
self- contained, having a dial on the 

(Conthwed on prtge 762) 

Each set is described in the text. 
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C. A. MORRISON 

THE LISTENING POST 
FOR ALL -WAVE DX -ERS 

SYDNEY, 
AUSTRALIA 

The 20 kw. S.W. transmitter VK2ME at 
Sydney, Australia, heard in Baltimore, Md. 

The listening post in Baltimore, Md., of Mr. 
Robert Base who has verifications from all 

over the world 

O 
NE REASON for the immense 

popularity of short -wave Dx- 
ing is that it may be enjoyed 
the year around. By this 

time most Dx -er's broadcast band log 
books have been definitely closed for 
the season, but short -wave Dx -ers are 
just rolling up their sleeves for some 
real summer thrills on the higher 
frequencies. 

We take please in presenting here 
an article dealing with radio in that 
faraway and little known island of 
Malta. 

RADIO 

IN MALTA 

A search on a map of Europe, will 
reveal a tiny speck in the middle of 
the Mediterranean Sea. This is the 
island of Malta with an area of 120 
square miles and a population of about 
a quarter of a million. 

The officially licensed listeners in 
Malta number more than 3,000; but as 
usually is the case with countries where 
a license fee is levied, the actual num- 
ber of listeners is believed to be still 
greater. 

A wireless license costs ten shillings 
($2.50, approx.) annually, and yet we 
have no local transmitting station. Not- 
withstanding the fact that an official 
wavelength (255.1 m.-1176 kc.) has 
been assigned to Malta by 
the Lucerne Conference and 
several attempts have been 
made by private parties to 
install a local radio station, 
the island is deprived of this 
luxury. 

The authorities seem to be 
opposed to the idea of a lo- 
cal transmitter, and conse- 
quently there have been, up 
to the present, two attempts 
on the part of private par- 
ties to install a "radio dis- 
tribution service." The local 
government is inclined to fa- 
vor the latter system in pref- 
erence to the former. How- 
ever, this does not appear to 
have taken the fancy of local 
amateurs, with the result 
that the Maltese are still 
without either system. 

For this reason local lis- 

ALL -WAVE 
DX CONTEST 

Don't forget the valuable prizes 
that are given each month for 
the best DX verification received 
by the DX Contest Editor. All 
you have to do is send in your 
best verification according to the 
simple rules listed on page 689 
of the May 1935 issue of RADIO - 
CRAFT. A new group of worth- 
while prizes is given each month! 
Get yours! 

teners, who on the whole like to have 
the ether at their disposal rather 
than being subjected to a given pro- 
gram, have to wander elsewhere for 
entertainment. 

In its unique position, Malta has to 
depend mostly for radio reception on 
the medium -wave stations (broadcast - 
band) generally to the north, al- 
though some of the north African sta- 
tions can be heard. 

This is the chief reason why multi - 
valve sets are so popular in Malta. 
Since 1930 the principal American 
radio firms have captured and securely 
held the radio market of the Island, 
and although radio receiving sets from 

The amateur transmitter, listening post, and 

other countries are also imported, the 
American ones are by far the best sell- 
ers. 

Many high -powered European sta- 
tions provide the listener in Malta with 
good programs. Rome is regarded here 
as a "local," as dependable listening 
from this transmitter can be had at 
any time of the day. American sta- 
tions can also be tuned in with good 
loudspeaker strength in the small 
hours of the morning. This applies to 
listening confined to the broadcast 
band. 

Since the establishment of the Em- 
pire Broadcasting Service by the 
B.B.C., short -wave listening is gaining 
popularity and all -wave sets are the 
craze of the day. This service brings 
to the homes of S.N. fans very good 
programs from Daventry and other re- 
liable S.W. stations such as Zeesen 
(Gr.), Radio Colonial (Fr.), Rome 
(Italy), Pittsburgh, and Bound Brook. 

The local naval authorities are very 
courteous, and re- radiate important 
events on special occasions, such as the 
B.B.C. Empire Broadcasts, H.M. the 
King's Christmas speech, and the mar- 
riage of H.R.H. the Duke of Kent with 
Princess Marina. These re- broadcasts 
are made for the benefit of medium - 
wave listeners and are radiated from 
Malta on a wavelength of (230 m.- 
1300 kc.). 

( Editor's Note : Mr. 
Joseph Mercieca who wrote 
this interesting description 
is one of the best -known 
radio pioneers and writers in 
Malta, and we present for 
the first time in any radio 
journal this, Mr. Mercieca's 
own account of Radio in 
Malta.) 

television transmitter of O. M. 
Bailey in Manchester, England. 

RADIO -CRAFT for JUNE, I 9 3 5 

LATEST 

SHORT -WAVE NOTES 

A new Daventry station 
GSL ( "L for Liberty ") is 
now on the air on a wave- 
length of 49.10 m. -6.11 
mc. Station GSL is used 
simultaneously with GSC, 
9.58 mc. to transmit the scio 
Daventry transmission No. 6, 
which takes the air from 8:30 

(Continued on page 756) 
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THE ANALYSIS of RADIO RECEIVER SYMPTOMS 

OPERATING NOTES THE 
DEPAORTEOFTHIS 

MIDWEST 12 

AN 
UNUSUAL situation was recent- 

ly encountered on the Midwest 
model 12 receiver. 

The complaint was excessive hum, 
and after replacing a 5 mf. condenser 
that was found to be open in the 
cathode of the 58 second A.F., the hunt 
was considerably reduced, but still 
there existed an unusually loud 
hum. 

After several hours of unsuccessful 
testing I decided to tighten the bolts 
that hold the core of the power trans- 
former together. Attempting to tight- 
en this bolt I first removed a lug which 
was grounded to the bolt; when this 
was done the hum disappeared com- 
pletely. 

Tracing this circuit out I found this 
lug was soldered to a shield which 
shielded the lead from the last I.F. 
transformer secondary to the volume 
control. 

This lug was grounded to the chassis 
completing the job. Figure 1 shows 
circuit. 

R. W. TINIER 

2ND. LF LFT 
58 

2ND. DET 
55 

3 
CA 

V C VOLTAGE 
TO GRID 

C TO GRID 
OF AUDIO VOLUME./ 

CONTROL 

0I 
APP 

THIS SHIELD GROUND. 
ED TO BOLT ON 
TRANSFORMER, 
CAUSING HUM 
(REMOVE ANO GNO. 

TO CHASSIS) 

Fig. I: Eliminating excessive hum in Hie Midwes 
12 (due to control -grid shield pick -up). 

MAKE THIS CHANGE IN WIRING 

( -BINDING POST t 
10 MF 

HIGH TEN- 
SION BRUSH 
(SEE COPY) 

BOND TO 
FRAME 

TO SWITCH 

SHIELD 

.004 -MF 
MICA 

DISTRIBUTOR. 
CONDENSER 

Fig. 2: Curing Ford V13 noises. 

Fig. 3: Improving the A.K. 40 "V.C." 

FIRST TUNED COIL 

s 
TOGGLE 
SWITCH _A_ 

L -D 
SWITCH 

CWIRE RESISTANCE 

-B- 

736 

FORD V8 MOTOR NOISE 

THE FOLLOWING kink when applied 
to the coil and distributor of the Ford 

V8 will invariably cure the worst case 
of motor interference encountered with 
this make of car. 

The coil and distributor are mounted 
together just below the radiator fan. 
The coil is fastened on top of the dis- 
tributor by three screws. Remove these 
three screws and disconnect the only 
wire, which is the "A" wire going to 
the switch. The coil with the distribu- 
tor condenser attached can now be lift- 
ed off. 

Remove the high -tension brush from 
its spring. Obtain a 50,000 ohm, 1 W. 
carbon resistor and file it down to the 
exact dimensions as the original brush. 
The final resistance of this suppressor 
will be around 20,000 ohms. Put it 
back in place of the brush. This is the 
only way a suppressor can be applied 
to this distributor. 

With this coil, the low side of the 
secondary winding is connected to the 
high side of the primary, inside the 
housing, which is O.K. as far as igni- 
tion work is concerned, but no good for 
radio work. To remedy this, file off the 
tops of the rivets holding the coil 
housing together, being careful not to 
break the wires. Next, carefully dis- 
connect the fine secondary wire from 
the binding post and solder it to the 
heavier wire leading to the strong 
spring which contacts the "hot" side 
of the two breaker points. Replace the 
housing, then replace the coil. 

The wire from the coil to the 
switch and the wire from the gen- 
erator to the ammeter are both run 
in the same metal casing with the 
high- tension wires. These wires should 
be shielded. 

The above method will usually elim- 
inate the need for spark plug suppre-- 
sors. 

Another help is to remove the two 
rubber plugs that are in the holes 
through which the two breaker points 
are adjusted. Clip a piece of shielding 
to each screw with small alligator clips. 
Ground the other end of the shields to 
the frame. If the shields help, they 

Fig. 4: Lead -in for 1932 Frontenac. 

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. 

should be permanently soldered in 
place. 

JOHN T. BAILEY 

ATWATER KENT 40 
WHEN the volume control strip in 

the A.K. 40 is replaced it is very 
often erratic in operation. This is due 
to the set having gain which cannot be 
practically controlled by a single unit, 
or the fact that at certain volume -con- 
trol positions tube distortion, cross -talk, 
or oscillation occur. This can be cor- 
rected by the addition of a switch and 
several turns of wire around the coil 
of the first tuned stage (as shown in 
Fig. 3). 

The switch is mounted on the rear 
of the cabinet and is used as a local - 
distance switch. closed for local and 
open for distance. 

A preferable method for sets where 
the coils are shielded is to use a switch 
and a fixed wire resistance (as shown 
in Fig. 3). The resistance should have 
a nominal value of 50 ohms. For high 
gain a 25 -ohm resistor should be used. 

M. F. GooeouT 

ANTENNA TROUBLES 
ON INSTALLING a radio set in a 

1932 Frontenac I found that the 
antenna was grounded. Taking off the 
front piece above the windshield and 
a few tacks along the right side ex- 
pose the antenna and lead -in connec- 
tion. Checking both lead -in and anten- 
na for grounds (separately) I found 
that the antenna was O.K. and the 
lead -in was grounded. Then taking off 

(Confirmed on page 759) 

Fig. S: Philco volume controls. 

SOLDER WIRE FROM 
HERE TO HERE 
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A department in which the reader 

may exchange thoughts and ideas 

with other readers. 

READERS' 
DEPARTMENT 

MANUFACTURERS -PLEASE NOTE 
Editor, RADIO -CRAFT: 

The editorials that precede the ex- 
cellent contents in your publication are 
a source of great interest to me. It 
seems that you have as much "info." 
on radio as Winchell has on "Reno and 
other indoor sports." 

In view of the above, I would like to 
make a suggestion which, if in your 
opinion is of value, could be incorpor- 
ated in a future issue. 

Here 'tis: -A lot of people buy radio 
sets and find they have insufficient 
"coverage" for their apartment, house, 
or what have you. So -o-o they call in a 
Service Man and ask about an extra 
speaker. Then, as you know, out come 
condensers, chokes, etc., and lo, a re- 
mote speaker is attached with (some- 
times) indifferent results. 

As a remedy for this condition, why 
wouldn't it be a good idea to incorporate 
in the output transformer of the set, a 
winding to match a high- impedance 
permanent magnet speaker -or, in the 
"classy price" jobs, a universal output 
winding, say 4, 6 and 8 ohms, and 3000 
ohms, which would allow a customer to 
use a dynamic speaker if desired. This 
would facilitate the Service Man's job, 
greatly. 

REESE NELSON, 
4128 N. Kedvale Ave., 
Chicago, Ill. 

has answered a question for me. This 
"Luxembourg Effect" is noticed here 
on WLW. I believe we should call it 
the " `Nation's station' Effect" though, 
since WLW causes the interference. 

I have heard WLW's signals in the 
background of the following stations be- 
tween sundown and midnight: WTAM, 
WGY, KDKA, WSM, WSB, and WJZ. 
You will notice that these stations are 
all in an east -south direction from 
Terre Haute. I have tried to get this 
on western and northern stations but 
have never heard it as yet. 

I first noticed this condition about a 
month after WLW started using 500 
kw. regularly. I hope this letter may 
be of some help to you and World -Radio 
Research League. 

I have been a Service Man for about 
8 years. I have heard this condition in 
different locations and with different 
receivers. The only time WLW signals 
can be heard is when the program of 
the station tuned in is stopped for an- 
nouncements or studio change, etc. The 
interfering signals are not loud enough 
to be heard when the programs are in 
progress. 

ROBERT CHISLER, 
126 No. 7th. St., 
W. Terre Haute, Ind. 

So we have "Luxembourg Effects" in 
the U.S. after all. Perhaps other read- 
ers have noticed this odd form of inter- 
ference. 

EFFECT IN THE U.S, 
ference. If so, we will greatly appre- 
ciate hearing from you. Kindly give 

WE STAND CORRECTED Editor, RADIO -CRAFT: the facts mentioned in the article on 
Having just read the article "The page 467 of the February 1935 issue of Editor, RADIO- CRAFT: 

Luxembourg Effect in Radio" in the RADio-CRAFT -your aid in this matter We note with interest the article en- 
February issue of RADIO- CRAFT, I wish may be of material help in solving the titled "An Inexpensive High -Gain Am- 
to report that WLW (700 kc.) plifier" in the October 1934 
can lie heard faintly in the Here is an interesting installation mad. in a large victor cabinet. The r issue written b Y producer uses a mult,tude of resonatin tubas and the sound is reflected b by Messrs. H. V. 
background while listening to a pool of water. This is said to give superior quality. (See The New Badinski and Jerome Newman. 
KDKA (980 kc.) in this coin- 

'Resonator Loudspeaker," November, 1933 the Vol! resonator illustration, 
We wish, however, to call your page 520, March 1931; and, "'Resonator Loudspeaker'," page 566, March 1931.) y 

munity. I have heard this The resonating tubes of this reproducing system are fed with sound vibra- attention to a misstatement 
effect several times lately and Lions from a highquality dynamic speaker. The sound is projected by that which we quote as follows: Y tube which responds to the frequency of the individual sound and the pool q 
at first, having heard it on a of water below, reflects the sound into the room. It is claimed that the "The best high- impedance 

r e e e i v e r water reflector maintains the high quality of the sounds because of its lack superheterodyne , of natural resonance. phonograph pickup made will 
thought it was due to some not deliver more than one -half 
beat phenomenon within the volt. Most good pickups will 
receiver itself, but later, I - deliver about 34 -volt." 
found it was also present on . We should like to call your 
a T.R.F. set. As mentioned attention to the account in the 
above, I have noticed this sev- current issue of the Gramo- 
eral ?ECEivER era] times recently, but can I , i ; phone, published in London and 
give the exact time and date giving an independent test of 
of only one occasion Tan. 15, t he the piezo- electric pickup being 
1935; 6 p.m., C.S.T. Cincinnati manufactured by our licensee, 
is approximately 650 miles the Astatic Microphone Lab., 
from here, while Pittsburgh is of Youngstown, Ohio. We be- 
approximately 950 miles away. ;. ' s: é lieve that if you care to look 

J. H. ASKEW, to - r up this article, you will find it 
Waldo, Ark. I f * : `> extremely interesting and par- 

ticularly so in view of the 
Editor, RADIO- CRAFT: ' article on the opposite page, 

Your article on page 467 of giving a. comparative test of 
February 1935 RADIO -CRAFT (Continued on page 763) 

riddle and thus give a clue as to how 
the nuisance can be eliminated. Ed. 

TRY THIS ONE ON YOUR - 
Editor, RADIO- CRAFT: 

I've read a number of your editorials 
in RADIo -CRAFT and judge from your 
articles that you are profoundly inter- 
ested in radio. 

Now, I'll ask you if you want a 
genuine thrill; if so, procure a Philco 
96 or any other good high -gain T.R.F. 
receiver with A.V.C. Now discard the 
A.F. end, retaining the detector. Next 
procure a modulator and oscillator, 
coupling the modulator in parallel with 
the detector (original detector) of the 
T.R.F. set. 

Feed the modulator's output to a 
crystal intermediate -frequency ampli- 
fier which is in turn connected to a 
high -gain P.A. amplifier. 

The original idea was to feed as con- 
stant a signal to the modulator as pos- 
sible, but the all- 'round improvement 
over a conventional superhet. is so great 
that it must be tried to be appreciated. 

I'm sure a thrill awaits you! 
JOHN R. REGIS, 
115 N. Pittsburg St., 
Spokane, Wash. 

We wonder if Mr. Regis connects a 
pair of phones to the output of his set 
to hear the locals -Hi! 

i 
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RADIO -CRAFT'S 
INFORMATION BUREAU 

FIG. Q 326 -Method of bonding brake shoes. 

SUPPRESSORS EFFECT ON 
MOTOR OPERATION 

(324) Mr. A. F. Richardson, White 
Plains, N.Y. 

(Q) Have installed many radio sets 
in automobiles. Lately several custom- 
ers are having trouble with the per- 
formance of their motors, and they are 
trying to blame me for putting the sup- 
pressors on the spark plugs. Appar- 
ently some auto mechanics have told 
them that spark plug suppressors cut 
down the efficiency of the engine. What 
is the true effect of suppressors on mo- 
tor operation? 

(A) The opinions on the effects of 
suppressor resistors on automobile per- 
formance have run the gamut from flat 
statements that resistances increase 
starting difficulty or decrease gasoline 
mileage to the opposite extreme that 
suppressors improve car performance. 

In contacting electrical engineers of 
the motor car manufacturers, however, 
quite a different story was found. The 
general opinion of the experts is, that 
the use of suppressors does not effect in 
any detectable way the operation of a 
normal engine. 

Dynamometer tests do not show any 
difference whether the resistors are 
used or not; tests in cold rooms running 
as low as 30 deg. below zero showed no 
noticeable difference in starting when 
the suppressors are used. 

However, there is one point which 
may contribute to the feeling that re- 
sistors cause misfiring. The great ma- 
jority of motor cars now on the road 
are operating with poor motor adjust- 
ment. Many cars have carburetors in- 
correctly adjusted, with leaky valves 
and with fouled spark plugs. When 
suppressors are added to such cars, 
trouble will undoubtedly be experienced. 

Therefore if the addition of suppres- 
sors effects the operation of the engine, 
then it is a sure indication that the mo- 
tor is out of adjustment. 

TYPICAL BENCH SET UP FOR 
TESTING VIBRATORS 

(325) Mr. George Zwiefel, Ellenville, 
N.Y. 

738 

(Q) Although my business is repair- 
ing automobiles, most of the car own- 
ers drive in when their radio is not 
functioning properly. It seems that 
most of the troubles on the radio oc- 
cur in the vibrators. Since we are a 
long distance from suppliers, I am in 
need of some sort of test device that 
will check the vibrators. 

(A) The best way to test vibrators 
is by means of the bench layout illus- 
trated. It will permit proper test of 
vibrators for all important qualities ex- 
cept R.F. interference. The latter test 
must be made by installing the vibrator 
in the instrument in which it is to be 
used. Although only one transformer 
is shown in the illustration, three are 
actually used. The RCA transformer 
numbers are, 7604, 7689 and 7694, for 
vibrators B -40, C -41 and B -52. The load 
resistance and minimum output at 6 
volts input is as follows: B -40 is 5000 
ohms and 210 volts, C -41 is 5000 ohms 
and 180 volts, B -52 is 7000 ohms and 
240 volts. The vibrator should start 
every time the circuit is properly con- 
nected across the 6 V. section of the 
battery. Check starting by feeling for 
a slight vibration or listening for vibra- 
tor noise. 

FRONT WHEEL STATIC 
(326) Mr. John Liddell, Greenwood, 

Miss. 
(Q) Is it possible for the brakes on 

a car to cause static in the radio re- 
ceiver due to the friction set -up while 
braking? I have noticed a terrific roar 

SPECIAL NOTICE 
Those questions which are found to rep- 

resent the greatest general interest will be 
published here. to the extent that space 
permits. (At least 5 weeks must elapse 
between the receipt of a question and the 
appearance of its answer here.) Mark such 
inquiries, "For Publication." 

Replies. magazines. etc., cannot be sent 
C.O.D. Back issues of RADIO -CRAFT 
prior to December, 1932, are available at 
50e per copy except the following issues: 
7/29, 1, 2, 3. 4, 6, 7, 9 and 11/'30; 5. 8 and 
9/'31; and 7/'33, which are 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 of 
exceptional interest. 

Furnish sufficient information (in refer- 
ence to magazine articles, be sure to mw n- 
lion issue, page, title, author and figure 
numbers), and draw a careful diagram 
Ion separate paper) when needed to ex- 
plain your meaning ; use only one side of 
the paper. List each question. Be SURE 
to sign your name AND address. 

Enclose only a STAMPED and self -ad- 
dressed envelope for names and addresses 
of manufacturers ; or. in connection with 
correspondence concerning corrections to 
articles, as this information is gratis. 

Individual designs can be furnished at 
an additional service charge. The fee may 
he secured by addressing the inquiry to the 
SPECIAL SERVICE department. and fur- 
nishing COMPLETE specifications of de- 
sired information and available data. 

'n the set when the brakes are applied, 
and suspect that this is caused by the 
friction of the brakes. If this condition 
exists how can one get rid of it? 

(A) Front -wheel static is often the 
cause of severe interference in motor 
car receivers. It produces a continuous 
roar, resembling heavy static. This 
phenomena seems to be due to an elec- 
trostatic charge built up by the wheels 
of the car due to the tires flexing when 
coming in contact with the road. Also, 
it is partially due to the friction with 
the wheels. 

The voltage charge is accumulated 
until the leakage to the car body or 

(Continued on page 766) 

FIG. Q 325 -Bench layout for testing vibrators. 
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MEMBERS' FORUM 
SERVICE MEWS 

O ,,---SSeC 
' ` \ 

1ó . 

A department devoted to members and those 

interested in the Official Radio Service Men's 

Association. It is the medium for exchanging 

ideas, kinks, gossip and notes of interest to 

Service Men, or others interested in servicing. 

COOPERATION REQUESTED 

RADIO -CRAFT, ORSMA Dept.: 
I think that members of the ORSMA 

should use their FORUM page to more 
advantage -the letters published so far 
do not show enough spirit of coopera- 
tion. I mean that members should 
really use this page as a FORUM and 
not simply a place to tell about this 
or that piece of apparatus they have 
made or some peculiar experience which 
may or may not interest other mem- 
bers. 

These letters are all right, but I 
think that if members would air their 
problems -and we all have them -the 
entire membership would profit more 
than at present. Such letters as Mr. 
Smith's in the January 1935 issue, con- 
cerning auto -radio vibrators, is what 
I mean. 

I have done quite a bit of auto -radio 
installation and servicing during the 
past two years and I have a problem 
which may interest other members - 
and perhaps someone can help me. In 
installing sets, especially in cars which 
are not up -to- the -minute in design, I 
have encountered a great deal of trou- 
ble in eliminating or reducing the igni- 
tion interference. Of course, I am 
familiar with the usual methods of in- 
stallation -using spark plug and dis- 
tributor suppressors; condensers and 
filters for dome and tail lights; genera- 
tor and starter motor condensers, etc., 
but the type of trouble I refer to is 
heard whether the aerial is connected 
to the set or not and is ob- 
viously picked up through the 
power supply or through the 
shielding around the set itself. 

Have any other Service 
Men encountered such igni- 
tion trouble and if so, how 
did they minimize the noise 
to an extent satisfactory to 
their customers? 

L. M. McGRAw, 
Chicago, Ill. 

ORGANIZE FOR 
PROTECTION 

RADIO- CRAFT, ORSMA Dept.: 
A group of Service Men in 

Pittsburg (Kansas) and the 
surrounding territory, are 
planning to organize for the 

The service 
vary compte 

R 

DC. ELECTROLYTIC 
SUPPLY CON DENSER ~ 

TO BE TESTED 

The circuit of a simple test unit for electrolytic 
condensers. 

sake of price stabilization and high - 
quality service work. Most of our 
prospective members are also members 
of the ORSMA and we would like to 
have this national organization back us 
and give suggestions as to how to ac- 
complish our purpose. 

We feel that organization is the only 
way to receive justice as far as price - 
cutting is concerned. 

MR. ZETKO, 
ZETKO RADIO LAB., 

Croweburg, Kansas. 

Thank you for your letter Mr. Zetko 
-we are glad to see that radio Service 
Men are really getting interested in lo- 
cal organization plans. It will be remem- 
bered that ORSMA advocated thisaction 
as far back as January 1933, when the 
first ORSMA BULLETIN was published. 

We shall be glad to assist you and 
your associates in any possible manner, 
Mr. Zetko. Just let us know in what 
way we can assist you in forming your 
local organization and getting the nec- 
essary cooperation from your city gov- 
ernment to enforce fair practices. 

VIBRATORS IN NEW ZEALAND 
RADIO- CRAFT, ORSMA Dept.: 

In the Members' Forum in January 
1935, there is a letter by Jesse Smith, 
Jr., regarding various makes of vibra- 
tors, in auto sets, which are giving 
trouble. The letter aroused my inter- 
est and it might interest Mr. Smith 
and other members to know that I was 
employed for a considerable time by 
the N.Z. agents for Philco radio sets. 
I was one of the five Service Men at 
the Auckland branch. 

During this time we had several in- 
stances of vibrator trouble in auto sets 
and we found that after cleaning and 
adjusting, 90 percent of these units 
would work quite satisfactorily. 

Quite a number of sets were imported 
with the vibrators stuck and no amount 
of jolting or banging would set them 
going -but a good clean -out would. I 
am simply referring to the Philco vi- 
brator, as I have never had any ex- 
perience with the other makes men- 
tioned. 

I hope this information will be of 
use to Mr. Smith, and I can tell him 
that cleaning points and adjusting gaps 
is quite O.K. -as far as Philco vibrat- 
ors are concerned, at any rate -but 
care must be used, otherwise a new 
unit will be needed! 

B. W. H. POFFLEY, 
Auckland, New Zealand. 

ANOTHER VIBRATOR HINT 
RADIO- CRAFT, ORSMA Dept.: 

The writer is employed in 
the service department of Un- 
ited Motors Service, Pitts- 
burgh Branch and wishes to 
reply to the query of Mr. J. 
Smith. 

In repairing hundreds of 
car radio sets the writer has 
found that stuck vibrators - 
both synchronous and non - 
synchronous -are in most 
cases not due to any fault in 
the construction of the shak- 
er (vibrator) but can in a 
great many cases be traced 
directly to the "dumbbell" 
who set the car -generator 
wide open which means a 
voltage of well over 8 volts 
on a (Continued on page 767) 

bench of the Scalza Radio Service in Brooklyn N.Y. This is a 
te layout containing every instrument needed for set repairing. 
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139 Radio Service Data Sheet 

ZENITH 5 -TUBE TRIPLE -WAVE SUPERHET, CHASSIS NOS. 5508 AND 5509 
Operating voltages for this receiver are 

measured as follows. Line voltage, 112 V.; 
antenna and ground disconnected; measure- 
ments taken to ground; GI is control -grid, 
G2- screen -grid, G3- suppressor -grid. (The 
..utnut of V5 is not given.) 

1 MMF DET L 

6ÁS7 I F. T. I 

Tube V1: (first- detector section) -K, 4; 
CI, 0; G2, 80; P, 260, (Oscillator) -G1, 0.6; 
P, 260. 

Tube V2; K. 5.2; GI, 0; G2, 80; GS, 6.2; 
P, 260. 

Tube V3: K, 1.5 ; GI, 0: P, 135. 

I F. 

6D6 IF.T.2 
A.V.0 b 4 F 1 

.001-MF .02-MF 
600V 400v. 

75 
I / 

Oti. 
Vow. 

L 

.05 NIE 
200V 

49.000ÓHMS %4w 

xvtA 
Air 

600v 

ti 

Tube V4: K, 0; Cl, 0.7 ; G2, 260 ; P, 245. 
Alignment data: For I.F. adjustment, con- 

nect service oscillator to Cl of V1, and gnd. 
Align C band at 15 megacycles (service oscil- 
lator connected to ant. and gnd. posts) ; align 
A band at 600 and 1.400 kc. 

A 

a V2 

lL 

,ÑS 
C 

9r 

ó 2 

.001-MF 
21 

6005 

0.5-MF 
200V 
170 OHMS/ 

/4 W 1 

.05-MF 2005' 

4001. 

MEG 
049- .02- 

y4W 
.- n 1400v T 

099 
MEG 

V4 W 

CONTROL, VOL 
mEG 

R 

500-1.000 / MMF 
600V 

11,000 
OHMS 

5.700 
-.0036-MF OHMS 

600V 535- 1.520 KC. 
1,460-4,550 KC. 
5.800-18.500 KC. 

AA 

85 
OHMS 

8 F 440 

250 
owns 

PEW 

iJ 

x 

Sw 

PILOT 
LIGHT 

V6 xf- 
RECT. 80 

xy4 x 
'0.99 -MEG 

99,000 
OHMS 

(EACH) 

50.000 
OHM 

TONE CONTROL 

.03-Mg 
600V. 

19,000 
OHMS 
%2W. 

I.F. 252.5 KC. SW. 6 R ARE GANGED 

VS 

^ . eMF 
4405. 

C 365 MMF. 

EMERSON MODELS 38, 42 AND 49, 6 -TUBE DUAL -WAVE SUPER. (CHASSIS U6) 
See earlier modifications -May RADIO -CRAFT 

Data Sheet No. 138 (chassis Nos. U6D -1 

110 V, A C 

U6D -3). Only voltage changes in U6 follow 100 ; V4, 35 ; V5, 95. S. -G.: VI. 45 : V2, 45. 
(line, 117.5 V., D.C.). Plate: VI, 80; V2, K: V3, 4; V5, 13.5. Sup.: V3, 4. 
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GENERAL ELECTRIC MODEL C-62 6 -TUBE BATTERY SUPERHETERODYNE 
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CóO 
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The low -current pilot light is a feature of 
this set. A 4 -pole switch controls all battery 
circuits. The total "A" drain is 0.46 -A.; "B ", 
15 ma. Maximum undistorted output, 0.7 -W. 
Align at 1.400 and 600 kc. Tube voltages and 
current are measured to ground, with no signal 
and R7 at maximum. 
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135 1.8 ance bleeders across a 22.5 V. "C" battery. 
595 0.4 () Oscillator C. -G., -; S.-G..- : PI. V., 
130 3.5 135; Pl. Ma., 1.8. The 600 kc. padding eon - 
135 1.0 denser is available from the rear of the 
135 1.0 chassis. Fuses, 0.5 -A. 
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SERVICE MEN 

PROTECT 

YOUR BUSINESS 

Charles Golenpaul 

TREMENDOUS amount of business is Win, A lost by Service Men, because they inforn 
the customer of the details of the troubles 

in the set. As soon as the set owner knows 
the details of the faults in the circuit, he either 
removes the defective part and has the jobber 
replace them or else he clearly remembers the 
diagnosis and purchases new parts at a supply 
house. 

It is a common occurence for a Service Man 
to say that the set needs a new 8 mf. electroly- 
tic condenser and a 25,000 ohm resistor. Then 
what happens? The customer says call back in 
a week ; and then in the meantime, the customer 
goes to the jobber, obtains the parts and re- 
pairs the set. When the Service Man returns 
his services are no longer required. Whereupon 
the Service Man is perturbed at the jobber for 
selling directly to the layman at trade discounts. 

Isn't it true that the Service Men in general 
are to blame for this breakdown and shunting 
of legitimate radio servicing? The situation is 
serious enough to warrant you doing your share 
henceforth to help eliminate this growing evil. 

Put yourself in the place of the radio jobber. 
A chap walks into the store. He wears no 
label to indicate whether he is a Service Man 
or layman. So the jobber must use his own 
judgment. He asks for an 8 "mike" aluminum 
can electrolytic and a 25.000 ohm carbon re- 
sistor. This is sure a Service Man's language. 
Therefore the clerk serves him. 

This evil must be cured at the root. How? 
Don't tell the set owner exactly what the trouble 
is -where the defective parts are-or even the 
exact values. Never show a parts catalog, nor 
prices and never mention that there is a dis- 
count off list for the Service Man. For in 
these penny pinching days many a set owner 
will hie off to the jobber, buy the parts, and 
do the job himself. 

The Service Man must not give away his 
findings. It is sufficient to state that a filter 
condenser and a bias resistor must be replaced. 
The exact units need not be indicated nor the 
values given. The set owner should be inter- 
ested solely in getting the set functioning once 
more through the Service Man's efforts. 

This radio servicing is still a very young 
game. There is much it can learn from its 
older brother, the electrical contracting industry. 
Call an electrical contractor to your home and 
ask him for an estimate on wiring. Does he 
tell you the job will take so many feet of cable, 
such and such boxes, so many straps, etc.? 
Certainly not. You get an estimate of the job 
complete. It is not the material list you want. 
It is a finished job. 

Take your work seriously. Evaluate your ex- 
perience and skill on the same basis as that of 

4 an electrical contractor. Bear in mind, you 
must be paid for what you know quite as much 
as for what you do. The diagnosis is usually 
more valuable than the cure. Be sure you 
safeguard that diagnosis and convert it into 
remuneration. quite as well as the actual repair 
work. The average set owner pays you not for 
telling him what is wrong, but for the restora- 
tion of the set to operating condition. Don't 
fail to keep the exact details to yourself while 
rushing through the actual replacements or 
repairs so as to qualify for a satisfactory amt 
prompt payment. 

Therefore, don't cuss the jobbers if they occa- 
sionally sell to your customers at trade prices 
and by -pass your service work. When it hap- 
pens, it simply means that some Service Man 
-perhaps yourself -talked too much, and gave 
away the diagnosis and hence the actual 
business. 

.\ernroT 1`orporatenn. 

"¡QUIPPED FOR 

da.44 
AUTO RADIO WORK! 

741 

Instruments being used servic- 
ing auto radio are: 

Weston Model 692 Oscillator 
Weston Model 665 Analyzer 
Weston Model 682 Tubechecker 

The servicemen who are getting the profitable auto servicing 

business today ... who will be getting it tomorrow ... are 

the men who have the right equipment necessary to do an 
efficient servicing job. No auto dealer can be expected to rec- 

ommend a serviceman unless he is properly equipped. 

With the Weston instruments illustrated, any serviceman is 

fully equipped to service any type or make of auto radio 

receiver. III addition, the name these instruments bear is 

widely recognized, and stamps the owner as a careful, compe- 

tent craftsman. Start building a profitable auto business today 

with the right equipment. Ask Weston to send full details ... 
Weston Electrical Instrument Corporation, 599 Frelinghuyseu 

Avenue, Newark, New Jersey. 

TE S TON 
C1CÌ10111.fhY1111C11f.f 

WE,roN ELECTRICAL INSTRUMENT CoaroiATtoN 
599 Feelinghuv.en Avenue. Newark. N. J. 

Send bulletin on Weston Radio Instruments. 

Name 

City and State -_ 

Please Say That You Saw It in RADIO -CRAFT 
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Radio Service Data Sheet 140 

USEFUL AUTOMOTIVE -RADIO REFERENCE INFORMATION 
A compilation of valuable data, for speeding auto -radio service work, which includes: intermediate frequencies; type of tuning control; number of units to the assembly, and number of tubes in the chassis; and type of "B" supply. This information relates only to the newer sets; see Data Sheet No. Ile, in July. 1934, Auto -Radio Number of RADIO- CRAFT, for data on earlier models. Also, servicing data with respect to individual makes of cars are given. 

REFERENCE DATA ON LATE -MODEL RECEIVERS 

Name of Male! 
Manufacturer (k Notes) 

I.F. 
(Kc.) 

No. 
of 

Re- 
mote 
Con - 

No. Type "B" 
of Unit 

Tubes trol Units 
American Bosch 634A 175 6 X 1 V 
American Bosch 524:\ 456 5 X 1 V 
Arvin -Noblit t- Sparks 7 170 5 X 1 V 
Arvin- Noblitt -Sparks 17 170 6 X 1 V 
Arvin- Noblitt- Sparks 27 175 7 X 1 V 
Arvin -Noblitt -parks 37(D *) 175 8 X 2 \' 
Atwater Kent Mfg. Co. 776(1*) 264 6 A* \' 
Autocrat Radio Co. 5 X V 
Autocrat Radia Co. 60 6 X V 
Belmont Radio Corp. 670 175 6 X V 
Auburn Automobile Co. : %5A3 181.5 5 X V 
Crosley Radio Corp. 4A1 456 4 \' 
Croaky Radio Corp. 5A3 181.5 5 V 
Delco- United Motors 629 262 4 X V 
Deleo- United Motors 626 262 X V 
Delco- United Motors 627(C*) 262 5 X 2 \' 
Delco- United Motors 628(1)*) 262 6 X 2 V 
1)etrola Radio Corp. 6 A* 1 V 
DeWald- Pierre -Afro, 605 175 6 X 1 V 
Emerson Phono. k Radin 5-A 172.5 5 X 1 V 
Emerson Phono. & Radio 6-A 172.5 6 X 1 V 
Fada Radio k I:Icettic 

Corp. 166 175 6 X 1 V 
Ford Motor Co. V -8(D *) 175 6 X 2 V 
General Electric Co. D-51 175 5 X 1 V 
General Electric Co. D- 52(D *) 175 X 1 V 
General Electric Co. B-40 175 4 X 1 V 
Graham -Paige Motors ATP -101(1* 1 175 5 X 1 V 
Graham-Paige Motors ATP- 102(1* ) 175 5 X 1 V 
Howard Radio Co. HA -1 175 li X 1 \' 
Howard Ratio Co. II:\ -2 175 5 X 1 V 
Hudson Motor Co. 680 6 X 2 V 
Hupp Motor Car Corp. IIT -2 260 f. X 1 V 
Hupp Motor Car Corp. HHI)(D*) 260 7 X 2 \' 
International Radio Co. K-6 262.5 6 X 1 V 
Karadlo Corp. 150 5 X 1 V 
Karaslio Corp. 160 6 X 1 V 
Karadio Corp. 180 7 X 1 V 
Laorehk Radio Mfg. Co. AE-5 456 4 X 1 V 
Laurehk Radio Mfg. Co. AE-6 175 5 X 1 V 
:lfinsion Bell Radio Co. 14(13') 5 X 1 V 
Mission Bell Radio Co. 11(10) fi X 1 \' 
Motorola -Calvin 100(8 *) 262 8 X 2 V 
Motorola -Galvin 75(13') 262 6 X I V 
Motorola -Calcin 57(B *) 456 5 X 1 V 
Packard Motor Co. 12(1)*) 260 7 A* 2 V 
Pontine Motor Co. 514 262 4 X 1 \' 
Renter Company 311 450 6 X 1 \1C* 
Sentinel Radio Corp. 10M 370 5 X 1 V 
Sentinel Radio Corp. 7M 262 6 X 1 V 
Stewart- Warner Corp. R -131 177.5 6 X 1 V 
Studebaker Sales Corp. AC -266 6 X 2 GEN' 
Transformer Corp. of 

America TC-50 175 6 X 1 V 
Transitone Automobile 

Radio Corp. 805 260 5 X 1 V 
Transitone Automobile 

Radio Corp. 806 260 6 X 1 V 
Transitone Automobile 

Radio Corp. 807 260 7 X 1 V 
Transitone Automobile 

Radio Corp. 808(1)*) 260 7 X 2 V 
Wells -(:armer d- Co. 25Y 1 175 5 1 V 
Wells -Gardner & Co. 25S1 175 6 X 1 V 
W holeaale Radio Sen. A M -20 6 X 1 V 
Wholesale Radio Sere. B-62 5 X 1 V 
Westinghouse E &5I Co. W R -500 175 6 X 1 V 
Westinghouse E &M Co. W R -i.01 176 6 X 1 V 
RCA Mfg. Company M -104 175 5 X 1 V 
RCA Mfg. Company M -108 175 5 X 2 V 
RCA Mfg. Company M- 109(13') 175 7 X 2 V 
Zenith Radio Corp. 664 456 5 X 1 V 
Zenith Radio Corp. 666 2521¢ 6 X 1 V 
Zenith Radio Corp. 668(1)') 2523í 6 X 2 V 

A- Available in either direct- or remote-control type. 
B- Suppressors not needed. 
Cr- Overhead speaker. 
D- Speaker separate. 
MG-Motor-Generator. 
GEN- High -output generator; not integral with set. 

(See RADIO -CRAFT Library Series Book No. 9, "Automobile Radin and 
Servicing," for detailed information concerning ear -radio service work. 

SHORT -CUTS IN CAR -RADIO SERVICE WORK* 
BUICK 1932. Annoying static interference in Buick 1932 radio 

installations, when driving around 25 to 35 miles an hour, is usually 
caused by the brakes rubbing. Check this by driving for some time; 
due to the friction one of the brakes will feel warm. To remedy, 
remove the wheel, clean the drums and re- adjust the brakes. 

BUICK 1993. A bad source of brake interference in this car is 
usually localized to the front wheels. In each wheel assembly a cotter pin will be found to be loose and causing the noise. Place a 
lock- washer underneath each pin in order to hold it rigid. 

CHEVROLET 1933. To reduce interference from the ignition sys- 
tem. remove the ignition coil from the bulkhead and, using the valve 
inspection plate bolt, fasten it to the motor. 

To completely eliminate generator interference connect a condenser 
to the second field wire of the generator. 

A screen 8 ins. square placed on the front floor board, on the 
passenger side, and grounded will eliminate all noises transmitted, 
by the passenger, from the engine bulkhead to the roof aerial. It is 
advisable to check the gap of the distributor rotor. Additional filter- 
ing may be needed on the wire terminals at the ignition switch. 

Sometimes quite stubborn interference is caused by the stop -light switch. It may be necessary to bridge the stop -light switch with a 
1. mf. fixed condenser. This condenser must not be connected from terminal to ground (the usual practice), but from terminal to terminal. Be sure to install the receiver on the left. or driver's side. 

CHRYSLER CARS. On all cars of this make with floating power, 
bond from the base of the distributor to the frame, from the steering columns to the bulkhead, and from the free -wheeling control cable to the bulkhead. with ?ÿ -in. flexible copper braid. 

On cars having floating poseer a static discharge due to the emer- gency brake on the drive shaft occurs whenever the motor is not delivering power to the drive shaft. The use of a small carbon brush and holder will eliminate this source of noise. Mount the holder 
at any convenient place so that the brush makes contact with the 
emergency brake drums, and ground the brush holder. 

DODGE. Shield the ignition cable from the switch and connect a 
fixed condenser from the switch aide of the coil to ground. 

FORD V8. Take off the top section of the distributor by remov- ing the screws on the flange. Pry apart the two parts comprising 
this section by raising the edges of the eyelets which hold them to- gether. Carefully pull up the wire fastened to the bottom of one section (being very careful not to break it) until there is sufficient room to permit a 25.000 ohm, 1 W. resistor to be soldered in series with it. Wrap the resistor in Empire cloth, imbed it in the com- pound, and replace the assembly. 

FORD 1933. The antenna lead is usually under the rear seat or right -front post. If suppressors do not eliminate interference try one of these methods: (1) shield and separately ground the coil, genera- 
tor. and distributor wires; (2) ground the steering post. motor, 
bulkhead and dash ; (3) bypass the dome -light wire at the bulkhead 
by means of a 0.5 -mf. fixed condenser. 

FORD MODEL T. Installation of the radio set on the right -hand 
side of this well -known car model may be accomplished by replacing 
the rigid choke rod with a flexible one. 

PACKARD. Be sure to bypass all dome -light leads and ground 
the protective cable on the spot -light. Also. on all sport models 
ground the tire standard. 

PLYMOUTH 6. A generator noise sometimes results, although 
there is a condenser at the cutout, with the wire connected to the 
correct position. The trouble is eliminated by making sure that the 
condenser is fastened under the cutout screw next to the engine - 
mot under the one next to the hood. 

PLYMOUTH 1933. A common source of noise is the free -wheeling 
cable which is quite near the distributor head. This noise is elim- inated by using a clamp, grounding the clamp to the frame of the car. 

PONTIAC. On this and all other cars having a shielded down - 
lead located in the right -side post. thus requiring set installation on 
the driver's side. extend and carry the shielded lead -in underneath the floor boards rather than under the dash. 

STUDEBAKER 1934. If noise in this car model is not completely 
eliminated after having followed the regular system of noise elimina- 
tion. shield the dome -light wire. Extend this shielding from the right -hand windshield post to the fuse block on the rear of the 
instrument panel, grounding the shield at both ends. 

CONTINENTAL BEACON. Regardless of suppressors an annoy- ing spark noise is usually encountered. due to the rear spark plug, which is very close to the bulkhead. Place a copper can 3 ins. square over the plug, and shield its lead. 
GENERAL MOTORS 1933. In the closed models of 1933 General Motors cars. noise pick -up from the dome -light is eliminated by connecting a 0.5 -mf. condenser from the lamp side of the switch to ground. 

Iteprint rnursery 14ysra le 5ylranla Corp. 
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A FAIR HEAL TO ALL.... 
RAYTHEON'S New Price Plan effective April 1st, 

1935 is built upon this keystone: "A Fair Deal 
to All " - consumer, dealer, service man and jobber. 
Its need was never more acute -a sixty -five million 
dollar replacement tube market slashed during the 
last five years to twenty -four million dollars -re- 
duced prices and profits -loss of public confidence. 

THE AVERAGE list price per tube on January 1st, 
1930 was $2.63; the average price per tube on 
April 1st, 1935 was $.80 and no increase in con- 
sumer sales. An $.89 price will sell no more tubes 
than a $1.00 price. 
RADIO TUBES are service items, not ordinary shelf 
or counter merchandise; tubes must be tested 

and installed; purchasers require information and 
advice, service questions arise; and for all this 
work the trade must be fairly compensated. 

RAYTHEON'S new selling plan was built after weigh- 
ing these factors; it incorporates the answer the 
trade is seeking and includes the only tube dis- 
tinctly different in design-4-Pillar Construction- 
unexcelled quality, consumer acceptance and com- 
petitive trade prices -not price -slashing lures, but 
profit -building list prices. All 4-Pillar Tubes bear the 
Raytheon name; the story is easy to tell -the 4-Pil- 
lars are plainly visible to the consumer. Reputable 
dealers and service men everywhere recommend, 
endorse and sell them. 

Ask your jobber for complete details of Raytheon's plan, or use the coupon. 

RAYTHEON PRODUCTION CORPORATION 
30 E. 42nd St. 55 Chapel St. 411 I Ake Shore Drive 555 Howard St. 

New York Newton, Mar... (:h,eago San Fnnciaeo 

RAYTHEON 
-1 -I'll I .X It II 1)111 t 1111 ti 

ANNOUNCING - 
ELECTROLYTIC PICTURES 
VIA AN IMPROVED SYSTEM 

(Continued from. page 718) 
of varying density. identical to the print at the 
scanner. (The "screen" of the portable model 
is 60 lines ; a "high -fidelity" model for use is 
capable of 120 -line quality.) 

Since the recorder is equipped with a spring 
motor (Note the crank in Fig. C), synchron- 
ization is comparatively simple. When the 
scanner is started a continuous 1.100 -cycle car- 
rier is sent to the recorder, which trips a relay 
and releases an electro- magnetic clutch, which 
permits the cylinder to start revolving. After 
one revolution of the recorder is completed it 
automatically stops, and does not again start 
rotating until another jump (impulse) in the 
carrier current, due to a little light -interrupting 
flag on the scanner, again trips the recorder's 
start relay; whereupon, scanner and recorder 
start turning over for one more revolution -and 
so -on until the picture is completed. 

THE SCANNER 

CONTROLS 

The first of four controls for correct adjust- 
ment of the scanning equipment determines the 
amount of unmotlulated signal that will pass 
from the screen -grid of the modulator tube when 
the arid is biased most negatively. This controLs 
the shading or background of the picture. It 
should be set so that the response on the relay 
meter reads about 0.2 -ma. when the lamp in 
the scanner is covering the aperture and is 
turned off. 

The second control, R2. regulates the current 
for the synchronizing note or impulse. This 
should cause the meter to read 3.0 ma. The 
meter is in the plate circuit of the modulator 
tube. 

The third control governs the bias on the 
modulator tube and should be adjusted to 10 

microamps. The setting of this will effect con- 
trol RI and should be changed only when a 
different tube is used. 

A fourth control, R4, varies the voltage ap- 
plied to the PE. cell, and should be adjusted 
with each photograph so that maximum read- 
ing is between 100 and 150 microamps, when 
the light traverses the most transparent part of 
the negative. 

Details of the starting connection and the 
contacts to the synchronizing switch are shown 
in B of Fig. 1. 

The recording end of the system is illustrated 
in C of the same figure, and consists of the 
relay panel and the recorder. Batteries are 
used in the operation of the recorder as noted 
on the diagram. 

THE RECORDER 

MECHANISM 

The action of the mechanism will be explained 
starting with the cylinder at rest. (Refer to 
Fig. 1C.) Cam 1 connects wire 2 to the frame 
and through wire 1 to the plate of the power 
tube, and opens the switch which normally 
shorts the meter and high- frequency relay. 

When the synchronizing note is received. the 
meter kicks to 3 ma. and the relay closes the 
contact from 6 to 4. This operates the release 
and allows the cylinder to start revolving. Cam 
1 then passes its switch, and the relay is 
shorted this reopens wires 6 and 4. opening 
the release and the lock falls back to ride on the 
cam wheel. 

However. while the release is working it also 
closes a switch to engage the clutch, assuring 
positive coupling between cylinder and the 
spring motor. Before the release drops back 
cam 2 which has held the clutch circuit open 
passes, and the clutch remains engaged for the 
remainder of the revolution. The passing of 
cam 1 places the stylus and cylinder in series 
in the plate circuit. Thus the relay and the 
release are energized only at the start of each 
revolution, while the clutch is connected for the 
remainder of the time. 

Please Say That You Saw It in RADIO -CRAFT 

The recorder has a friction clutch as well as 
an electromagnetic clutch, and is adjusted by 
set screws in one of the helical gears. It is 
used so that the drag on the motor is the same 
whether or not the cylinder is rotating. It is 
of utmost importance to keep the slip rings on 
the clutch and the switch points clean, and the 
motor well oiled, or the synchronization of the 
picture will be poor. 

If the picture shows lines and speckles that 
are not due to static, the stylus is at fault. 
The stylus has a platinum paint and when new 
must be worn smooth. This accomplished by 
placing fine sandpaper on the cylinder and 
allowing the stylus to rub for an inch or two. 
and repeating with crocus cloth. In order to 
make the cylinder rotate when no picture is 
being transmitted, reduce the bias on the tube 
or merely reverse the leads to the storage bat- 
tery. Enough plate current will flow to operate 
the relay and also shade the paper to determine 
if the stylus is all right. 

The solution should be kept in an amber - 
tinted bottle. When using, pour into a clean 
fibre tray or china dish. Enamel is not good 
because it is hard to clean. After moistening 
the paper blot it with clean blotting paper. 

When using the receiver for demonstration 
or test, it can be coupled directly by wires to 
the output of the scanner. For radio work it 
is best connected in parallel with the loudspeaker 
or headphones, with a .25 -mf., condenser in each 
lead. It is important to note that reversing 
the radio receiver leads to the relay panel gives 
a different response on the meter. and the con- 
nection giving the highest reading should be 
used. This is also true in line telephone work. 
An additional volume control may be desirable. 
and can be a 5,000 ohm potentiometer in shunt 
with the relay panel. 

"EARLIEST LOUDSPEAKERS" (A NOTICE) 
We are advised by Mr. Pierre Hemardinquer, 

of France. that he is the author of the original 
article that we reproduced in the March, 1935 
issue of RADIO -CRAFT under the title, "The 
Earliest Loudspeakers." 
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MAKE MORE CALLS 

ad BIGGER PROFITS 

TESTER' 
N?720 

HERE is the tester that every 
serviceman needs for properly 

servicing radio receivers. The new 
Readrite No. 720 Tester enables you 
to make more calls per day at less 
cost per call -and make bigger 
profits because of its speed, its 
accuracy and its dependability. 

The new No. 720 unit operates faster 
. more efficiently and with less ma- 

nipulation. It tests all resistances, con- 
tinuities, voltages, current and capac- 
ities from the set socket by the reliable 
point -to -point method. And it is built 
to withstand severe field service. 

Two highly developed Vane -type AC 
and DC meters are incorporated into this 
new tester. They are simple in design 
and dependably accurate. The DC scales 
are 15, 150, 300 and 600 volts, 15 -150 
milliamperes. AC scales 10, 25, 150 and 
750 volts. 

Your Jobber Can Supply You ... 
With the Readrite No. 720 Tester 
at Dealer's net price of only $15.00. 
Write direct for literature to 
READRITE METER WORKS 

155 College Ave. Bluffton, Ohio 

MAIL COUPON FOR CATALOG 

Readrite Meter Works 
155 College Avenue. Bluffton, Ohio. 
Send me catalog on Readrite No. 720 Tester and folder 
proving ]teadrtle leadership. 

Address 

City State 

r 
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TECHNICIANS' DATA SERVICE 
JOSEPH CALCATERRA DIRECTOR 

The literature listed in this department con- 
tains a wealth of very useful information. 

A special arrangement between RADIO - 
CRAFT magazine and the publishers of this lit- 
erature, which permits bulk mailings to inter- 
ested RADIO -CRAFT readers. eliminates the 
trouble and expense of writing to each individual 
organization represented in this department. 

2. HAMMARLUND 1935 CATALOG. Contains 12 
pages of specifications, illustrations and prices 
on the new line of Hammarlund variable, mid- 
get, band -spread and adjustable condensers; 
trimming and padding condensers; R.F. and I.F. 
transformers, coils and coil forms; sockets. 
shields, chokes and miscellaneous parts for ultra - 
short -wave, short -wave and broadcast operation. 

3. How TO GET A HAMMARLUND 1936 StIoRT- 
WAVE MANUAL. A circular containing a list of 
contents and description of the new 16 -page 
Hammarlund Short -Wave Manual, which con - 
tains construction details. wiring diagrams, and 
limit of parts of 12 of the most popular short- 
wave receivers of the year. 

4. THE "COMET PRO" SIIORT -WAVE SUPER- 
' IETERODYNES. Describes the outstanding fea- 

tures of the standard and crystal -type Hammer - 
Iund "Comet Pro" short -wave superheterodynes 
designed to nu-et the exacting demands of pr..- 
fessional operators and advanced amateurs for 
a 15 to 250 meter code and phone receiver. but 
which can be adapted by anyone for laboratory, 
newspaper, police, airport and steamship use. 

5. ELECTRAD 1935 VOLUME CONTROL AND RE- 
SISTOR CATALOG. Contains 12 pages of data on 
Electrad standard and replacement volume con- 
trols. Truvolt adjustable resistors, vitreous wire - 
wound fixed and adjustable resistors anal volt - 
age dividers, precision wire -wound non inductive 
resistors, center -tapped filament resistors. high. 
quality attenuators, power (50- and 150-watt, 
rheostats and other Electrad resistor specialties. 

25. LYNCH NOISE- REDUCING ANTENNA SYS- 
T, - MS. Complete descriptions and Listructioe, 
issued by Arthur H. Lynch, Inc., for making a!I 
kinds of antennas for broadcast and short-wave 
reception, with a special supplement coverine 
Ham Antenna Design for transmitting as well 
as receiving on all the amateur bands, includ- 
ing the ultra -high frequencies. 

26. LYNCH AUTO RADIO ANTENNAS. FILTERS 
AND NOISE SUPPRESSORS. This folder describe, 
a complete line of Lynch antennas, filters and 
ignition noise suppressors designed for sot,- 
radio installations. The antenna system is of 
the under- the -car type for easy installation- It 
includes data on Hi -Gain matched -impedance 
transmission lines which make the under -car an- 
tenna highly desirable for use with the new 
"Turret -top" cars. 

28. LYNCH SUPER -FILTASTATS FOR AUTO RADIO 
INSTALLATIONS. Describes and illustrates, with 
instructions for using, the new Lynch Super - 
Filtastats which do away with the need for sup- 
pressors in auto -radio installations, giving bet- 
ter performance in operation for both the ear 
and radio set. 

34. SERVICE MAN'S 1935 EI.ELTRAD REPLACE- 
MENT VOLUME. CONTROI. GUIDE. A 52 -page vest - 
pocket size booklet containing a revised, en- 
larged and complete list, in alphabetical order, 
of all old and new receivers showing model num- 
ber, value of control in ohms and a recommended 
Electrad control for replacement purposes. Con- 
tains specifications and volume -control circuits 
for over 2,000 receiver models. 

57. RIBBON MlcnoP ;IONFR AND How To USE 
THEM. Describes the principles and operating 
characteristics of the Amperite velocity micro- 
phones. Also gives a diagram of an excellent 
humless A.C. and battery -operated preamplifier. 

62. SPRAYBEBRY VOLTAGE TABLES. A folder 
and sample pages giving details of a new 300 - 
page book, containing 1.500 "Voltage Tables" 
covering receivers manufactured from 1927 t. 
date, published by Frank L. Sprayberry to 
simplify radio servicing. 

64. SUPREME No. 386 AUTOMATIC TE.sTEat. A 
technical bulletin giving details, circuits and 
features covering this new Supreme develop- 
ment designed to simplify radio servicing. In 
addition to the popular features of Supreme 
analyzers and tube testers it contains many 
direct -reading features which eliminate guess- 
work or necessity of referring to charts or 
tables. 

Please Say That You Saw It in RADIO -CRAFT 

65. SUPREME 1935 LINE. OF 'FESTIN,; INSTRU- 
MENTS. A 20 -page catalog which gives complete 
information on the entire Supreme line of test- 
ing instruments, including the new 6 -in. Su- 
preme fan -shape meter, the new Model 333 De 
Luxe and low- priced analyzers, the improved 
Model 85 tube tester, the Model 61 oscillator and 
the Model 180 precision multi -wave signal 
generator, 

66. A SUPREME A.C. -D.C. TESTER WHICH CAN 
BE BUILT AT HOME. AT Low Cost. Gives complete 
information about the Supreme 5 -in. fan -shape 
meter, rectifier and resistor kit for the home 
construction of an inexpensive A.C. -D.C. tester. 

67. PRACTICAL MECHANICS OP RADIO SERVICE.. 
Information, including cost, features and outline 
of lessons of the Frank L. Sprayberry course in 
Radio Servicing, and list of Sprayberry Data 
Sheets for modernizing old radio equipment. 

69. CASE RECORDS OF BROADCAST RECEIVER RE- 
PAIRS. Gives plan, contents and price of the 
Capitol Radio Research Laboratories' loose -leaf 
case records of 1,500 service jobs showing how 
actual troubles were corrected. Serves as a 
guide in correcting troubles in all types of re- 
ceivers and power -supply units. 

70. DATA SHEET ON BUILDING AN ANALYZER 
ADAPTER. Compiled by the Capitol Radio Re- 
search Laboratories to show Service Men how 
any analyzer may be brought up to date: or 
how to build a complete, modern analyzer out of 
spare parts and the use of only a multimeter. 

72. HALLICRAFTERS' SKYRIDER SHORT -WAVE. RE- 
CEIVERS. Descriptions of the Skyrider tuned R.F. 
and Super Skyrider superheterodyne short -wave 

(Continued on page 766) 

Radio -Craft Technicians' Data Service 
99 Hudson Street, 
New York City, N.Y. RC -635 

Please send to me, without charge to 
obligation, the catalogs, booklets, etc., the 
numbers of which I have circled below. 

2 3 4 6 25 26 28 
34 67 62 64 65 66 67 
69 70 72 73 74 75 76 

My radio connection is checked below: 
( ) Service Man operating own business. 
( ) Service Man for manufacturer. 
( ) Service Man for jobber. 
( 1 Service Man for dealer. 
( ) Service Man for servicing company. 
( ) Dealer. 
1 ) Jobber. 
( ) Experimenter. 
1 ) Professional Set Builder. 
1 1 Amateur Set Builder. 
( ) Licensed Amateur. 
( I Station Operator. 
t 1 Radio Engineer. 
( 1 Laboratory Technician. 
( ) Public Address Worker. 
1 ) Manufacturer's Executive. 
( I Student. 
( 

lama: 
( ) Subscriber ( ) Newsstand reader, 

I buy approximately $ of radio 
material a month. (Please answer with- 

out exaggeration or not at all.) 

Name 

Address 

City _...._ state ............. .. 

(Please print name and address) 
Avoid delay. The catalogs and booklet, 
listed are now in stock and will be sent 
promptly as long as the supply lasts. 
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CAR -RADIO SETS AFLOAT 

1935 

(Continued from page 717) 

"car-radio" aboard various boats. The heat 
shown in Fig. A is an Elco Cruisette. Her 
the set is mounted in a recess behind the helms- 
man's seat. The remote control is placed below 
the instrument panel. 

An ideal marine installation of a car radio 
is shown in Fig. B. This boat is a runabout I 

and therefore the set is subject to considerable 
spray. Note that the set has been recessed in 
the partition under the cowl. permitting two 
doors to be hung (which protect the set in 
heavy weather). 

If the boat owner desires or purchases a car 
radio with an external speaker. then the lora- 
tion should he somewhat similar to the instal- 
lations shown in Fig. C. In one installation 
the speaker is mounted behind the two doors of 
the closet. The door panels are taken out and 
a cane -covered frame substituted. The other 
installation has the speaker mounted behind a 

grille cut in the closet alongside the controls. 
Most boat owners like to have the ship sleek 

and clean. This makes the installation of the 
antenna a special problem. 

When you consider the small size of antenna 
with which a radio works in an automobile and 
the lack of ground connection, one can realize 
that it is easy to arrange a suitable aerial on a 
boat. 

When the boat is equipped with a mast the 
antenna is attached from top to bottom of 
same, using No. 14 or 16 rubber -covered wire. 
Some boat owners claim exceptional results are 
obtained by running small copper tubing up 
the mast, insulating it with small stand-off 
insulators. 

If the cockpit is roofed over an excellent 
antenna can he obtained by running rubber - 
covered wire around the inside edge of the 
canopy. 

In case there is no mast or canopy on the i 

boat, then a single wire is tacked unobtrusively 
under the cnaming, as shown in Fig. B. Tape 
the dead end. 

The ground connection is next. Rubber - 
covered wire is also used for this connection. 
Make the ground solidly to the engine; or to the 
rudder post, if the latter is metal. 

Special note: All connections and joints after 
being tightened or soldered, should be painted, 
varnished or shellaced, to prevent corrosion and 
galvanic action. 

The final step is the suppression of noise. 
(Due to the high signal /interference ratio afloat, 
the electrical problem is not a serious one: the 
exhaust sounds, too, cause little trouble due to 
the fact that the boat is always traveling away 
from each exhaust sound wave.) The suppres- 
sion system used in cars and described elsewhere 
in this issue of RAnto -CRAFT is also used on 
boats, namely: a carbon suppressor for each 
spark plug: a suppressor for the high -tension 
side of the distribut..r; and a condenser on the 
generator. 

A lucrative market awaits the progressive 
radio man who goes after the boat radio busi- 
ness this season. 

Fig. C 

At the right a car radio set is installed behind the 
two doors at the bottom. The remote control is 
recessed in the center. The installation at the 

left is a two unit car radio. 
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AtttsttEee 93 .h A .:n,0 Jtqyf S 
y1. °. iL C.. 

- .. .,r"... 
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e eirole Radio World is Sínyíny 
'the /Praise of this Sensational 
ioo / RADIO CATALOG 

Certainly it's t heTOP CAT 11,04; 
of the Radio Industry -because 
there are more items listed (over 
50,000), more specialized depart - 
nunts; nsore pages of special B tR- 
( tINN; e special summer 
item,; oat' :slly known 
line.: the greatest line of S.W. and 
_511- \5ave Receivers (24 pages of 
them). 

Public address is featured . . 30 
pages of Everything in Amplifiers 
frotta 31/2 to 100 watts, e Oleic 
systems suggested and illustrated 
for each amplifier. Permanent, 
portable and mobile systems for 
6V, battery or 11(1V, opra!- , 

plus t I sands of parts and acces- 
sories. The most comprehensive 
P.A. select in America to -day' 

SHORT WAVE and ALL 
WAVE RECEIVERS 

No matter what you seek in S.W. 
or All-Wave Receivers . . we have 
it. .t big 21 page section is devoted 
to receivers from 5 -12 tubes; all 
latest circuits, beautiful cabinets; 
pl -radio combina etc. 
We carry following nationally 
known Sets and Kits in stock: .111 

STAR and ALL S'FAR Jr. Kits, 
Browning "35" Kit, full line of 
Lafayette Kits; lltunnsarlund r 
Corset Pro and R.C.A. .tCR -1361 
Receivers: 

ESß4E RADIOSERVICE C á am.. .... .....ee..... 
- 100 SIXTH AVENUE NEW VORN. N.v. 

AUTO RADIOS and 
ACCESSORIES 

Featuring Lafayette receivers to 
meet every requirement. Prices 
from $19.95 up. New SUPPRES- 
SORLl SS Type receivers. DASH- 
BOARD Types and the New SELF 

1.1( ;KING Types which are so 
easily serviced. Also u complete 
select' f Auto Aerials-includ- 
ing those designed for the all met- 
al turret -toppd ears, noise sup- 
pressors, etc. This big sect- 's n 
complete tub Radin Catalog in 
itself! 

K holesal. Radio Service l:o.. In.., 
I WO Sistlo tve., llrpt. E-65, 
1 New l...rk. N.Y. 

D Send one your new FIRER I:at,.l..g N... 57. 
1 
1 Name . . ._... . _ . .. . 
' .\ 1 Ir.ws . . .... . .._ .. l 

I:ity .. . . _.State.. 
wmmNwi 

HAVE YOU A RADIO -CRAFT INDEX? Covering the issues from July 1929 to June ll' 
-this index will save you considerable time and money. Send 25c in stamps or coin for 
your copy. 

"Pioneers of Quality" in 
SOUND EQUIPMENT 
We are designers and manufacturers 
of all types of PUBLIC ADDRESS 
EQUIPMENT. This is our only field. 

Send three cents (3c) in stamps for 
our new 1935 Amplifier Catalog. Ad- 
dress Department RC. 

RADIO AMPLIFIER LABORATORIES, 
- met 

Sag That You Sow lt in RADIO -CRAFT 

INTRODUCTORY OFFER! 

come -, 

.rErl.t t, rtnrc $5.75 F.O.B. N r y,,,, 

291 East 131 St., 
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NATIONAL 
yuNIONA 

RADIO TUBES 
ALL RADIO REPAIR WORK 

GUARANTEED 

Service Dealers! 
DO you know that this emblem stands for 

a bigger better business for you? Do 
you know of all the shop equipment National 
Union gives you, has given to thousands of 
your fellow service experts everywhere? Do 
you know about National Union business 
building helps and plans? Do you know why 
National Union means a 
moreprofitable radio service 
business? You can't afford 
not to find out all about Na- 
tional Union tubes and why 
they are sold bymore service 
men than any other make. 
Find out! Send the coupon! 

National Union Radio Corporation of N. Y. 
570 Lexington Avenue, New York City BC- 635 

Send me voter /ree book "Merchandising Radio Serein ' 
and tell me abase( free shop equipment. 

Name 

Street 

City 

Mail 
the 

Coupon 
Now! 

MARLO presents 
A COMPLETE 15 WATT 

SOUND SYSTEM 
That Cannot be Duplicated 

at Twice the Price 

PORTABLE "P.A.- RADIO" 
SYSTEMS 

(Continued from pont 719) 
signed the portable radio -P.A. combination il- 
lustrated in the photographs, and shown by 
diagram. 

The change -over from radio receiver to speech 
amplifier is clearly indicated on Fig. 1. The D.C. 
for the microphone is obtained by opening up 
the lead from the dynamic speaker field to the 
ground, and inserting a 50-ohm potentiometer, 
shunting this unit, R, by the 200 -ohm micro- 
phone and microphone transformer. 

The 5 -tube T.R.F. radio set may be any good. 
standard radio chassis, home- or ready -made, 
having an output of about 21_; W.. or more. 

Potentiometer R in Fig. 1 is used to control 
the volume at low -volume levels; therefore the 
microphone carries only a portion of its maxi- 
mum permissible current, thus greatly increas- 
ing its useful life. 

The leatherette carrying case shown in Fig. A 
measures 17x14x9 ins. deep. The speaker sec- 
tion is 5t_ ins. deep and is held firmly by four 
catches, two on each side of the case. In the 
rear of the case a flap about 3 ins. wide on the 
top of the case is provided for accessibility to 
the tubes ; this flap is kept open during opera- 
tion to provide ventilation. 

A slight change in location of the microphone 
transformer (which bolts to the side of the case) 
will eliminate any trace of hum. All other hum 
is eliminated by means of the 10 henry. low - 
resistance choke and condenser shown in Fig. I. 

These sets are still in use occasionally in in- 
door P.A. work, as their use outdoors is now 
prohibited in Philadelphia by an ordinance of 
the city council. Any Service Man living in a 
community where there is no law against the use 
of amplifiers for commercial purposes can take 
advantage of the information contained in this 
article and build an efficient radio and P.A. corn. 
bination at very low cost. 

Including: 
The Standard Marto 
Class A Prime 4 Stage 
15 Watt Amplifier 

2- 1 -inch Heavy Duty Super Dynamic 
Reproducers 1- Standard Large Size Chromium 
Plated Double Button Microphone 1- Beautiful Full Length Adjustable 
Floor Stand 1- Complete Microphone Input "Mixer" 
Stage for Remote Control Operation 
Price Complete $ 195 
As illustrated Less Tubes 

MARLO RADIO PRODUCTS 
16 HUDSON ST. N. Y. C. 

SEND 100 (H R \Ell 
FREE RADIO AND 

AMPLIFIER CATALOGUE 
WE ARE HEADQUARTERS FOR 

PUBLIC ADDRESS SYSTEMS 
Coact -To -Coast Radio Corp. 

559 R Sixth Ave., New York, N. Y 

THE "BUMPER ANTENNA" 
FOR 1935 -'36 CARS 

(Continued front page 724) 

bumper completely. In doing so, you will find that 
a clamp at. each side of the member holds it to 
a similar clamp fastened to the frame. These 
two mechanical connections must be insulated 
so that there is no physical (metal) connection 
of the bumper to the frame. 

This can easily be done with pieces of an old 
inner tube. (The ceramic. "steatite." may be 
used, but is much more difficult to obtain and 
will require machine -shop facilities.) In Fig. 1, 
note that two pieces of inner tube are cut for 
each clamp. Be sure to cut the rubber so that 
it is about /, -in. oversize. (It is better to be 
oversize than undersize so as to be safe on the 
insulation.) 

Next the longest part of the bumper is 
drilled for clearance for a 6 -32 machine screw. 
The screw is used to fasten a soldering lug to 
what is now the aerial. 

In the event the bumper is of small size and 
the pick -up is low, then the sane procedure can 
be applied to the front bumper and the two 
joined together. Remember that the front 
antenna is nearer the ignition interference, how- 
ever, in general, the combined pickup will pro- 
duce a sufficient signal to noise ratio. 

The latter method (Ford -type bumper) shown 
in Fig. 2 entails more work. Rubber (or, pre- 
ferably, "steatite') is used to insulate the 
mounting from the frame, but in addition the 
bolt holes are drilled larger and rubber grom- 
mets inserted. 

(A variation to the bumper antenna is two 
chromium -plated rods mounted on the rear of 
the car. The rods will have to be set on 
"steatite" stand -off insulators about 2 ins. high. 
This should only be used as a makeshift over 
the bumper antenna.) 

The bumper -type antenna has proved its suit- 
ability for use in police cars (RApto- CRAFT, 
December 1934, page 328) ; its use in private 
cars is now but a matter of time. 

Please Say That Yon Saw It in RADIO -CRAFT 

Fig. A, above 
The leatherette covered case opened up. 

Fig. 6, below 
The radio receiver portion of the System. 

RE: "WIDE- FREQUENCY PHONO PICKUP 
(A Correction) 

We wish to take this opportunity to apologize 
to Mr. John Erwood (Vice -President and Sales 
Engineer of The Webster Co.. Chicago. Ill.) for 
having accidentally printed his name as author 
of the above article in the May issue. The cor- 
rect credit should have been Ray Daily, Chief 
Engineer (of Webster Electric Co., Racine. 
Wis.). 
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THE PRESENT STATUS OF 
AUTOMOTIVE RADIO 

(Continued from page 716) 

about 120 db. (approximately three times the 
sensitivity of an ordinary "home" set) ! How- 
ever, instead of entirely solving the problem. a 
new one is introducd, to wit: increased noise 
pick -up. 

DETROITS 
DICTATORSHIP 

This unplea-ant situation did not appear 
through the inability of the radio designers but 
rather through the dictatorship of Detroit, which 
brought the radio designer in a position com- 
parable with the man whose hands are tied 
behind his back, and then told to fight! That 
is, the radio engineer is confronted with ignition 
interference field strengths of about 500 to 1000 
microvolts, against an R.F. input which is only 
between 5 and 20 microvolts (as delivered by 
the underslung antenna -see Fig. 3A), and is 
told to find a radio receiver installation that 
will result in acceptable performance. 

Detroit eliminated the use of the excellent 
roof aerial. It is now their duty to furnish 
the radio engineer with at least an ignition 
system practically free of interference. (RADto- 
CRAFT submits to "Detroit," as the author 
phrases it, as a practical solution of the antenna 
problem the "rear- bumper" antenna described 
elsewhere in this issue.) 

DOES THE SUPPRESSOR 

EFFECT AUTO OPERATION? 
In addition to suitable shielding of the re- 

ceiver, and the use of a shielded lead -in, the best 
available method of avoiding trouble through 
ignition interference is the use of suppressor 
resistors. 

When auto radio became popular suppressors 
were commonly 25,000 ohms. (This value is 
higher than necessary to satisfy the equation of: 
R 1 

being equal to, or greater than .V l,C and to 
2L 
obtain a condition in which oscillation, and 
therefore radiation is impossible.) 

The engineers dropped this value to 15.000 
ohms because a resistor with too high a value 
reduced the maximum current that could be 
reached when the spark gap broke down. How- 
ever, it should not be overlooked that the actual 
ignition of the charge occurs at the first break- 
down of the gap. before the current has had an 
opportunity to build up to its maximum value. 
Today, resistors of 8,000 to 12,000 ohms are 
more or less standard. (See Fig. 3B.) 

If the engine is tuned up properly no trouble 
will occur by the use of suppressors of correct 
value; poor car performance, then, is more a 
sign of an unhealthy engine, especially of poor 
carburetor turbulence (mixture). 

The automotive engineers have of course rec- 
ognized the radio problem. and much work has 
been done especially during recent months on 
new ignition systems, on new dispositions of 
car wiring, and last but not least, on devel- 
oping an electron tube type of distributor to 
replace the sparking type. However, this is 
only sweet music of the future. Meanwhile, in- 
stallation and service technicians may expect 
to experience considerable trouble due to the 
extremely small R.F. pick -up in proportion to 
the high interference field strength. 

POWER 
SUPPLIES 

There are three types of power supplies avail- 
able for converting the 6 V. power of the bat- 
tery into about 250 volts for plate supply. 
First, motor- generator, or "genemotor" (Fig. 
4A) : second. vibrator with mechanical rectifica- 
tion (Fig. 4B) : and, third, vibrator with rec- 
tifier tube (Fig. 4C.) 

From the point of dependability and ease of 
filtering the genemotor is to be preferred. How- 
ever, its starting current is about three times 
greater than its normal current: at which. if 
well built, it develops an efficiency of about 30 
to 50 per cent. The vibrator with mechanical 
interrupter operates at about 69 percent effi- 
ciency. The vibrator with tube rectification has 
an efficiency of about 65 per cent. 

There are today about 100 individual makes 
of auto -radio receivers on the market. The 

1935 

proportionate use in these sets of the three types 
of "B" supply mentioned above is indicated in 
Fig. 5A. 

However, present methods of supplying "B" 
power may soon all be scrapped in favor of 
using voltage supplied by an additional winding 
on the regular car generator. The present trend 
is to install such generators in the car at the 
factory as standard equipment. 

THE SERVICE PROBLEM 

The most encouraging fact for car owners 
is the remarkable improvement in the rigidity 
and strength of car sets; mechanical troubles 
due to vibration, etc., are rapidly becoming but 
a minor element in car -radio service. The 
major troubles that now result are due to the 
amazingly small dimensions of the modern car - 
radio set. Also, faults due to extremes of 
temperature and humidity have not yet been 
solved 100 per cent. 

It is of special interest to Service Men that 
receiver design has been slightly improved to 
facilitate servicing: as for instance in the use 
of integral controls (see Fig. 50). 

Although about 76 per cent of the auto sets 
now on the market have an incorporated speaker 
(see Fig. 5C), in the interest of improved tone 
quality the trend is toward the use of a separate 
reproducer built into the car at the factory. 
Since 14 per cent of the street -dust consists of 
iron particles, an important feature of these 
new reproducers is their practically dust -proof 
construction. 

The output stage of the new sets often in- 
corporates class B operation (see Fig. 5D), thus 
considerably increasing the available power out- 
put; the A.V.C. control range has been in- 
creased, and now covers, in most sets, a 40 db. 
variation. Both improvements promise to make 
the listener forget that there is any such thing 
as changing field strength due to electrical 
shndnwi. 

A FORECAST - 
THE "UNIVERSAL" SET 

Tim so- called "cigar box" variety of auto re- 
ceiver. which may be used in the car with the 
6 V. battery, or at home with 110 V. either 
A.C. or D.C., appears on the American market 
only in one model (which, however, is distributed 
under several different brands). This type of 
auto receiver (illustrated in the heading) al- 
though not heavily sold in the past has great 
future possibilities- especially, for the car 
owner who likes to use his auto-radio receiver 
in the hotel room during a trip through the 
country and who is interested, for example. in 
picking up the weather reports which are broad- 
cast every hour from the 68 airways radio sta- 
tions. These reports give the automobilist the 
opportunity of changing his route if the weather 
conditions (for example, ahead, during a cross - 
country trip) are unfavorable. While in some 
states auto receivers with police -call band re- 
ception are not allowed, no state would have 
objections to auto receivers with an additional 
wavelength range of about 200 to 400 kc. (1,500 
to 750 meters). 

(Another possibility for increased utility of 
the "universal" set is in the reception of over- 
seas stations operating on the "international" 
bands of 19, 25, 31 and 49 meters. Such "dual - 
wave' operation is taken into account in Mr. 
Palmer's car -radio construction article appear- 
ing in this issue of RADIO -CRAFT. Of special 
importance is the fact that these wavelengths 
are entirely outside the short -wave and ultra - 
short -wave bands assigned for police calls. Any 
attempt to outlaw the reception in cars of the 
wavebands assigned by international agreement 
for overseas programs should be fought tooth 
and nail by every available agency; inasmuch 
as such legal restrictions would be due to nothing 
short of downright ignorance of fundamental 
regulations of our own Federal Communications 
Commission regarding frequency assignments for 
various services. -Editor) 

CONTEST FOR SERVICE MEN 
How would you like to win a valuable test 

instrument for your shop? Then join the con- 
test for Radio Service Men which will start 
in the next issue of RADIO- CRAFT. The contest 
will be held to determine what testing equip- 
ment a Service Man needs for an ideal service 
station. Everyone is eligible -it will cost you 
nothing. 

Please Say That You Saw It in RADIO -CRAFT 
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PORTABLE SOUND SYSTEMS 

ELECTRO DYNAMIC UNITS 

CARBON MICROPHONES 

AMPLIFIERS 

4, 5 & 6 FT. ALL ALUMINUM 
TRUMPETS 

FIELD EXCITERS 

AIR COLUMN HORNS 

LOW AND HIGH FREQUENCY 
UNITS FOR WIDE RANGE 

THEATRE USE 

TRY IT 5 DAYS FREE 
Learn about the amaz- 
ing performance and 
dependability of 
Toledo P. A. Equip- 
ment without cost 
or risk - accept 
our free trial of- fer-no condi- 

tions or ob- 
ligations. 

Write for folder 
giving com- 
plete data on 

the Toledo 
P. A. line. 

New exclusive 
feature of Tole- 

do Portable Sound 
System -wall bracket 

speaker and baffle housing. 
Adjustable to any angle. 

TOLEDO SOUND EQUIPMENT LABORATORIES 
Formerly Bud Speaker Co. 

1149 JACKSON STREET TOLEDO, OHIO, U. E A. 

Radio Men- hundreds of 
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for you in 
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week's use of 't'lSE JIKI 

01t1 IS' adds years to your serv- 
icing rstmrirnrr. 
Planned Service Work. as you 

find in "CASE It Et-u ICI) ' elimi- 
nates a ue ork -adds speed to Serv- 
ire job, 

a 
and mom profits. The only 

volume which actually don the lob 
for you. 
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. 
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an Analyzer Adapter." The purchase price of Manual is 
refunded If returned within 10 days. 
CAPITOL RADIO RESEARCH LABORATORIES. INC 
704 National Press Bldg. H. K. Bradford 
Washington. D.C. President 

AUTO RADIO 
SERVICE MEN 

YOU CANNOT AFFORD TO BE WITHOUT 
UP TO DATE TEST EQUIPMENT 

BUILD THE NEW 
VIBRATOR "B" TEST BOARD 

AND END YOUR AUTO RADIO HEADACHES 
COMPLETE KIT PARTS IN STOCK 

M & H SPORTING GOODS CO. 
512 Market St. Philadelphia, Pa. 

RADIO -CRAFT for JUNE, 1935 

HOW TO MAKE AN AD- 
VANCED DUAL -WAVE CAR - 

RADIO RECEIVER 
(Cunt in lied front pane 715) 

short -wave reception is not at its best when the 
car motor is turning over. but the average igni- 
tion system has a natural wavelength of only 
about 7 meters, and if unusual care is exercised 
in arranging the antenna system it should be 
possible to so reduce interference as to make 
reception en route quite enjoyable: then, too, 
the car isn't always in motion -what about 
the hours at the roadside, when the picnic 
lunchbasket comes into its own? 

To provide maximum sensitivity and volume 
much time was spent in design of the circuit. 
Unusual care was exercised in filtering every 
plate, screen- and control -grid lead so that the 
greatest possible amplification could be obtained 
from each stage. For this reason, too, the 
"B" supply selected for this receiver delivers 
the highest convenient voltage. (The resulting 
high gain of the set is especially useful in com- 
pensating for the characteristics of the "vari- 
tone" tone compensator built into the instru- 
ment.) A stage of R.F. amplification utilizing a 
6D6 tube is included ahead of a combined first - 
detector and oscillator multipurpose type 6A7 
tube, to give the desired selectivity and freedom 
from "birdies," and to improve the stability of 
the receiver. Because of its high power out- 
put sensitivity, and fine power -handling ability, 
the new type 6B5 tube (see RADIO- CRAFT. April 
1935, "The New 6B5 Dynamic -Coupled A.F. 
Tube. ") is included in the power audio stage. 
A multi -purpose, type 6137 tube is used as diode 
detector, delayed A.V.C., and pentode A.F. stage: 
an unusual A.F. transformer is used to couple 
this tube to the 6B5. This transformer (known 
as the "varitune" -see RADIO -CRAFT, May 1035, 
"Variable- Fidelity A.F. Transformers ") has a 
tertiary winding which permits tune compen- 
sation on the low and high frequencies without 
the usual "ills" of tone controls. (It also has 
a low -impedance primary which can be used by 
the ambitious constructor for a "mike" or 
phono. pickup, using the A.F. amplifier sec- 
tion and reproducer of the set as a small P.A. 
system.) 

The special dust -proof magneto- dynamic 
(permanent -magnet) speaker specified for this 

chassis supplies "dynamic" quality without the 
usual 2 or 2.5 A. drain for field current. (The 
reproducer selected for the job is the smallest 
available, and was especially equipped at the 
factory with an output transformer to meet 
the writer's specifications, which called for the 
use of a type 6115 output tube.) The resulting 
drain from the car battery is only 5 A. for the 
entire 5 -tube receiver! 

It was necessary to design a special set of 
R.F. coils for this car -radio set, in order to 
obtain proper impedance match between the 
car antenna and the input circuit of the set 
(This problem has always presented one of 

the greatest difficulties in auto set design. clue 
to the limited pick -up of the car antenna.) The 
manufacturers of the coil kit have done a fine 
joh. 

CONSTRUCTION DATA 

An examination of the circuit diagram, Fig. 
1, and the accompanying photos will show the 
circuit arrangement and the layout of the parts. 
The two shield boxes shown in Fig. B contain 
the tube, coil and R.F. choke for the R.F. 
amplifier and the I.F. amplifier stages. The 
one on the left is the R.F. stage; that on the 
right, the I.F. amplifier. 

The dimensions of the chassis, the shield 
boxes and the crackle -finished container are 
given in Fig. 2. The positions of the holes. of 
course depend upon the individual parts used. 
Do not change the positions of the parts, as 
the layout is quite important in the final oper- 
ation of the receiver. 

We will not go into details regarding the 
actual mounting and wiring of the set. Ob- 
viously, it is not a set for the beginner -and 
the experienced radio constructor will find all 
the necessary information in the drawings and 
photos. 

ALIGNMENT 

When the huarts have all been mounted and 
the wiring is completed according to the circuit 
diagram. the receiver is ready for alignment. 

A good service oscillator delivering accurately - 
calibrated fundamental frequencies will be re- 
quired: it must cover not only the broadcast 
band and the I.F. of 456 kc., but also the 49 
meter short -wave band. The I.F. is the first 
adjustment to tackle. Take the grid cap from 
the 6A7 tube and connect the oscillator input 
to the tube cap. Adjust the oscillator to 456 
kc., and connect the output meter to the plate 
circuit of the 6B5 tube, in the usual manner. 
Align the I.F. trimmers for greatest meter 
deflect ion. 

When this operation is completed, replace the 
grid clip and connect the service oscillator 
to the aerial wire. having the wave- change 
switch in the broadcast position. Tune the 
service oscillator to 500 kc. and turn the knob 
on the remote control until the pointer also 
reads 500. Then align the oscillator broadcast 
band ',adder for greatest deflection on the out- 
put meter. Two points will be found where 
the service oscillator signal can be heard. Use 
the louder (higher frequency) position. 

Next tune the oscillator to 1,400 kc. and ad- 
just the broadcast trimmers in the R.F., inter- 
mediate (first -detector) and oscillator coil cans 
for greatest output meter deflection. Cheek the 
alignment at several other points across the 
band, and if necessary, bend the slotted end 
plates of the variable condenser sections to 
correct for misalignment. Do not touch either 
the gadder or trimmer condensers once they are 
adjusted. 

The short -wave alignment is carried out in 
the same manner as the broadcast adjustment. 
but with the wave -change switch in the short- 
wave position. In this case. tune the receiver 
condenser to nearly maximum capacity and ad- 
just the service oscillator until the signals are 
heard in the speaker: then, adjust the oscillator 
short -wave padder for greatest meter deflection. 
Finally. move the condenser plates to a point 
near minimum capacity, find the resonant point 

Fig. 2 
The chassis layout and size of the iron box as well as the individual shields. 
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on the oscillator, and then adjust the trimmers 
(short -wave trimmers, which are the lower ones) 
on the three coils for greatest meter deflection. 

A few suggtstions regarding the construction 
and operation of the set may not be amiss. 

First, shielded transmission lines of the type 
designed for car sets cannot be used for the 
short- wave band, so it is best to provide for a 

separate aerial and lead -in for this band. Per- 
haps a flexible wire which can be slung over a 

nearby tree is the most logical answer. The 
individual set maker can settle this point himself. 

In the installation of the set in a car, the usual 
precautions of bonding wires and metal tubes 
at the lire -wall: bypassing the generator and 
starting motor and dome light, etc.. must be 

taken care nf. (See RADIO -CRAFT Library Book 
No. 9, "Automobile Radio and Servicing. ") This 
set is des'gned to operate without ignition sup- 
pressors. consequently, every precaution must he 
taken to prevent ignition pick -up in the aerial. 
In very difficult cases, a single suppressor in the 
lead to the center of the distributor cap is 

usually sufficient. 

LIST OF PARTS 

One set of special shielded, dual- range. high - 
gain R.F. and I.F. coils (see text), Ll, L2, L3. 
IFT1 and IFT2: 

*One 410 mmf. three -gang condenser and 
remote control with 2 flexible shafts, Cl. C2. C3; 

One dual 6 -plate padding condenser, C13, C14; 
Five Cornell -Dubilier .05 -mf. 200 V. paper 

condensers, C4, CB, C17, C21. C24; 
Four Cornell -Dubilier .1 -mf. 200 V. paper con- 

densers, C5, C9, C20, C26: 
Eight Cornell- Dubilier .1 -mf. 400 V. paper con- 

densers. C6, C7, C10, Cll, C16, C18, C19. C27; 
Two Cornell -Dubilier 100 mmf. mica con- 

densers. C23. C28; 
One Cornell -Dubilier 450 mmf. mica condenser, 

C22: 
One Cornell- Dubilier 250 mmf. mica condenser, 

C12; 
One Cornell- Dubilier 25 mf. low- voltage elec- 

trolytic condenser. C25: 
One Cornell -Dubilier .004 -mt. mica condenser. 

C15; 
Three I.R.C. .25 -meg. carbon resistors, 0.3 -W., 

RI. R4. R8; 
Two I.R.C. 40,000 ohm carbon resistors, 1.W., 

R3. R10: 
Two I.R.C. 300 ohm carbon resistors, 0.3 -W., 

R2, R9: 
One I.R.C. 200 ohm carbon resistor, 0.3 -W., 

Rit; 
One I.R.C. 50.000 ohm carbon resistor, 1.W.. 

R7: 
One I.R.C. 25.000 ohm carbon resistor, 0.3 -W., 

R6: 
Two I.R.C. 1. -meg. carbon resistors, 0.3 -W.. 

Rit, R17; 
Two I.R.C. .5 -meg. carbon resistors. 0.3 -W.. 

R12, R13; 
One I.R.C..1 -meg. carbon resistor, 0.3 -W.. R15 : 

One I.R.C. 3,500 ohm carbon resistor, 0.3 -W., 
R14; 

One Centralab .5 -meg. volume control po- 
tentiometer with switch. R16. 

One Centralab 50,000 ohm tone -control Po- 
tentiometer, R18; 

One United Trans. Corp. VT -1 Varitone trans- 
former. A.F.T.; 

One 6 in. permanent- magnet dynamic re- 
producer with special transformer to match type 
6135 tube; 

One special, "A "- circuit filter; 
One genemutor "Ii" unit; 
Three 6 pin water sockets; 
Two 7 pin water sockets; 
One 6 -pole 2 -throw wave- change switch, Sw.1 

to Sw.6: 
Two Hygrade- Sylvania type 6D6 tubes; 
One Hygrade -Sylvania type 6A7 tube: 
One Hygrade -Sylvania type 6137 tube: 
One type 6B5 tube: 
One Blan aluminum chassis; 
Two Blan aluminum shield boxes; 
One crackle -finish iron case; 
One 3 -wire battery and gent motor cable (two 

No. 10 and one No. 14 flexible wires, 10 ft. 
long) : 

Four National Union form -fitting tube shields: 
Three Hammarlund 85 mhy. R.F. chokes, R.F. 

C.1: R.F.C.2, R.F.C.3; 
Four screen -grid caps: 
Shielded and plain hook -up wire. screws, 

soldering lugs, etc.; 
(The names of manufacturers of parts marked 
will he sent upon request.) 

Electrical 
Efficiency 

plus 

BRUTE 
STRENGTH 

749 

BOTH frame and plates are "over- 
size," assuring greater rigidity and 

steadiness of signal. Features usually 
associated with only the highest -power 
transmitting condensers. 
Heavy aluminum ends, four sturdy 
duralumin posts and Isolantite insulat- 
ing crass -bars. \t'idc- spaced plates have 

:iM- Ballot Radió 

Itámmarlund 
PRODUCTS i 

T 

rounded edges for greatly increased 
voltages. Smooth bearings; self -cleaning 
contacts. 
With a stator of the split -stator model 
(illustrated) connected to each side of 
the coil, the rotor is at ground potential. 
This permits mounting on a metal panel 
without insulation and reduces hand 
capacity. 
Single and split- stator models; 18 ca- 
pacity ratings. List prices, $5.00 to 
$18.00. Write Dept. RC -6 for New 
Catalog. 

Hammarlund Manufacturing Co., Si 
424 -438 W. 33rd St., New York 

an aid to High Fidelity 

BLEQ 
LINE 

EQUALIZER 

1ENYON offers controlled frequency compen- 1 cation to the public address technician. A 
hcnyv)n BLEQ equalizer makes it possible to 
change the frequency response of any amplify- 
ing system in accordance with the equalization 
curves provided with each of these units. 

nigh frequency alone can be emphasized -or- 
Low frequency alone aven be emphasized -or- 
Both High and Lou' Frequencies i -an be 

emphasized 

Ask your dealer for Bulletin M -1 showIng 
performance data on this unit. If he 

cannot supply you, write us direct. 

K 1: .\ l' 0 \ 
TH-`NMAIIIMElt 0. 

tt 111 1t.\1t111' ST. 
New York City 

r- - - -- MAIL THIS TODAY - - - - 
Kenyon Transformer Co.. Inc. 
840 Barry St.. New York City. 
send toe Bulletin :I -1 which explains the BLEU 
I.i \F. EQUALIZER. giving runes, me. 

Name 

Address 

City State L 

TURN SCRAP INTO .MONEY 
The new and revised edition of "Auto Power" with all the ten origin II 
citieathats and ten n s I. now oar the pre:;. convert old genre',,: 
A. C. and D. C. generators and mot nec with voltages of 6 to 400 voe .. ß.r 
power. light. welding. and radio operation. create new generators adaptable 
for home. automobiles. or tmrks. They ran be driven by fan belt. wind or 
wader. This bank . with rtanplete. Illustrations. tells you him easily and ero- 
nomindly these changes van ho made. Also Instructions for rewinding auto 

. armatures. :t50 definition. of electrical terms, etc. Already used and en- 
dorsed by thousands. frire 81.110 puìlpa ld. 
AUTO POWER Dept. C 414 S. Moyne Ave. Chicago 
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ACHIEVES 

GREATER VOLU M E 
ar and PERFECT 

RE PRO DUCT( N 
WITHOUT FEEDB ;rCK 

o 
The Ideal microphone brought within 
your reach . . . and guaranteed to be the finest value in mikes, regardless of price, 
or your money back! For the first time in 
America the new Super -flux Nickel Alumi- 
num Magnets are used ... magnets more 

powerful than even 36. 
Cobalt. You get 8 times 
more volume withoutfeed- 
back than you can get 
with diaphragm type mike. 
Completely free from dis- 
tortion, peaks, or huts 
pickup. Rugged. Fitted with swivel bracket. 'i'sso 
Models: RB -S, especially 
designed for speech; out- 
put, --68 db. RB -M, rec- 
ommended for speech and 
music; output, --64 db. 
A. C. PREAMPLIFIER 

Thoroughly shielded and 
guaranteed hornless. 30- 
14,000 cycles (1 db.). Ilum 
level, -100 db. 

Write for illustrated 
Bulletin RC -I 

4I MPERITB (sryontlon 
301 aaoaowev SEW roar 

iPERITE7-POINT 
- 1)ee °"41ICROPHONE 

Model 390 VC 

Replace 
Speakers 
for Profit 

GONE are 
Cone Re- 

placements! 
Now y0,í r 50,11 a wltl(7IT- ltL('n.a7Elt 

for practically 
ran 

pdre as it costs to install a Cone 
and the wltlt, I t1' -I llX'l N.: Full assures a thorough- 

ly satisfied customer. lore pro it and douars ahead in 
isles The e to lit every radio. No dirt. grit or 
filings can gets into the e of a Wright- De('o'ter 
Speaker due to the patented Col .I eettter -pi.ter. 

Model 390 VC -5 -inch Chassis- $3.90 

REAL PROFIT IN SEPARATE SPEAKERS 
All high priced ear sets have .separate speakers. Now 

Ille snuffler. lets e\pcll. ire sr'l, raft bare all Ille finer 
tome qualities of the larger sets lw hnlalling a :pi- 
rate Wright- De('ostrr Vehicle Speaker. The differ- 
ence in quality of tone will be astounding. 

Model 780 VS 8" Vehicle Speaker -- $7.80 
[Write for com- 
plete catalog, 
dealer's di,a- 

unt and naine 
of 

: 

nearest dis- 

',Motor. You 
will find the 
Wright- DeCos- 
ter distributor 
anxious ,to co- 
operate in every 
way possible. 

WRIGHT- 
DeCOSTER 

Incorporated 

2251 Univer*, 
Ave., 

SL Paul, Minn. 

Addmw: 
SIMI)NTR ICE. 
N,', lurk Model 780 V S 

RAD 

MAKING A VIBRATOR "B" 
TEST UNIT 

(Continued front ¡'it :,, 719) 
tery is the best current supply for testing, and 
a 2 A. charger can be used to keep it charged. 
This charger must be disconnected while testing 
vibrators. If an eliminator is used, some means 
must be provided to keep the voltage at 6 V. 
Either a heavy -duty rheostat in one of the "A" 
leads, or a rheostat in one of the A.C. leads will 
do the trick. 

A 6 V. dial lamp connected in series with the 
milliameter will act as a ballast, in the event of 
an overload. 

Socket SI is conveniently located near the 
base of the bench panel. A length of 3 -wire 
shielded cable is used to wire it to the panel. 
using the shield for the "A -" wire. (By using 
/too of these sockets. one near each end of the 
bench, the Service Man avoids disturbing any 
work at either end of the bench.) 

The "socket unit" comes next. I used a shield 
can from a discarded "B" eliminator for the 
base. The size and shape of this can permits 
mounting the transformers, choke, 84 tube and 
condensers inside, out of sight, without undue 
overcrowding. 

After the wiring is completed according to the 
circuit, the entire tester is ready for use. Con- 
nect the socket unit to the meter panel by plug- 
ging P into SL Insert an 84 tube in S3. The 
8 V. meter should read 5.8 to 6.3 volts, and 
the 10 A. meter about 1 A., dropping to about 
.3 A. as the 84 tube heats up. Now try a good 
Philco vibrator in S4. The 10 A. meter should 
now read about 2!_ A., the 300 V. meter 175 to 
225 V.. and the 100 Ma. meter between 25 and 
30 Ma. If this checks O.K., sockets S4, S5 and 
S6 can be assumed to be all right. Next try a 
Mallory 30 or similar vibrator in S7. The meter 
readings should be about the sanie as above. A 
Mallory 60 or similar vibrator in S8 should again 
give about the same readings. If the 300 V 
meter tends to swing backward with the last 
type. reverse the wires marked X on the diagram. 

VIBRATOR -TEST 

PROCEDURE 

Full -wave synchronous vibrators of the type 
used in Emerson 678 receivers are connected to 
Fahnestock clips VI in this manner; connect 
the armature to the center clip, the "A" reed 
with the magnet coil wired to it, to the clip 
marked CA, the "B" reed on this same side of 
the vibrator, to clip marked CB, and the other 
two reeds to clips marked A and B respectively. 
Agnin, if the meter tends to swing backward, 
reverse the wires marked Y. 

Half -wave synchronous vibrators, such as the 
one used in Motorola 55, are connected to clips 
V2. This vibrator has two sets of reeds, two 
each "A" and "B." The long "B" reed connects 
to clip marked LB, the long "A" reed to clip 
marked LA, the short "B" reed to clip marked 
SB, and the wire from the magnet coil, to clip 
marked SA. The circuit from the "A" battery 
most be opened while connecting the last two 
vibrators, or a nasty shock may result. 

Nonsynchronous vibrators are connected to 
clips V3 ; the armature to the center clip. If 
any serious discrepancy in the meter readings 
occurs while making any of the above tests, 
check the circuit involved for errors in wiring 
or short circuits. 

Complete Motorola powerpacks may be plugged 
into their respective sockets with their lids off. 
and adjustments made while operating. Motorola 

The interior of the socket unit showing the posi- 
tions of the power transformers, sockets and the 

rectifier tube. 
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55 packs are connected to clips Pl, located on 
the front face of the base of the socket unit. The 
markings of these clips are self -explanatory. 
Note that the self- contained filter system is used 
with these type 55 packs. 

POWERPACK -TEST 

PROCEDURE 

This test unit also serves as a very efficient 
powerpack, provided the 6000 -ohm resister is 
disconnected, and a non -synchronous vibrator is 
used. For those who don't know, I will explain 
that synchronous vibrators are those which rec- 
tify mechanically, and those which require a tube 
rectifier are nonsynchronous. 

A chart made up showing meter readings of 
good vibrators will furnish a guide for future 
reference. Any not up to par, may be repaired 
or replaced with a new one. 

Unless you have had experience in adjusting 
vibrators, do not try it on your customers until 
you have studied the adjustment, spring tension, 
etc.. of new vibrators, and have spent quite 
some time with discarded ones, rebuilding them 
sind making them work. A poor job is worse 
than none at all, and only wastes the customer's 
money and loses you his good will. 

There is a very good profit to be made repair- 
ing vibrators. The average charge for this work 
in my locality is $2.50 for nonsynchronous types, 
and $3.50 for synchronous types. These charges 
include replacement of broken or badly pitted 
reeds, defective insulation and condensers, and 
cleaning and dressing of pitted or sticking reeds. 
The parts are usually obtained from discarded 
vibrators, although the cost of new ones is rela- 
tively small. Unless damaged very badly, vi- 
brators repaired in this way by a skilled man 
are as satisfactory in operation as new ones, 
giving many months of additional service, and 
saving the customer considerable money. 

LIST OF PARTS 

One Triplett 250 V. A.C. meter. Ml: 
One Triplett 300 V. D.C. meter (1.000 ohms per 

volt). 312 
One Triplett 100 mil. D.C. meter. 313; 
One Triplett 10 amp. D.C. meter, 314; 
One Triplett 8 V. D.C. meter, M5; 
One multiplying resistor for A.C. meter, 750 V., 

R1; 
One resistor, 500 ohms, 10 W., R2; 
One resistor, 6.000 ohms, 25 W., R3: 
Three electrolytic condensers, 8 mi., 300 V., Cl, 

C2. C3; 
One tubular condenser, .01 -mf.. 1,600 V., C4; 
Two tubular condensers, .006 -mf., 800 V., (.002 

to .01 will do), C5, C6; 
Four 4 -prong tube sockets, Si. S2. S4, S5; 
Three 5 -prong tube sockets, S3, S7, SS: 
One 6 -prong tube socket. S6; 
One 4 -prong male plug, P; 
Four Fahnestock clips (or binding posts), PI; 
Two Motorola 2 -prong female sockets; 
Twelve Fahnestock clips (or binding posts), V1, 

V2. V3: 
One low impedance "B" power choke; 
One Motorola D6 power transformer for non - 

synchronous vibrators. Ti 
One Motorola 55 power transformer for half - 

wave vibrators, T2 ; 

One Motorola S6 power transformer for full - 
wave vibrators, T3; 

Five insulating -type meter jacks, or binding 
posts: I complete can from Mallory No. 6 "B" 
eliminator; 17x12 ins. panel ; 8 ft. 3 -wire 
shielded cable; and necessary screws, hard- 
ware, hookup wire, etc. 

The rear view of the meter panel, completely wired, 
with the connecting cables attached 
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HOW TO MAKE A 
"HIGH- FIDELITY" 

ADAPTER 
(Continued from page 727) 

of the signal itself -if this be found desirable. 
Three major frequency response modifications 

or types of equalization are provided:- 
(]) High frequencies can be emphasized 

(Fig. 2 -A) . 

(2) Low frequencies can be emphasized (Fig. 
2 -B) . 

(3) Both high and low frequencies can be 
emphasized (Fig. 2 -C). Through the use of a 
selector switch any three of the equalization 
characteristics may be obtained at will. 

The degree of the change pr,sluced by the 
unit may be controlled by a variable 1000 -ohm 
resistor from no change at all. to a maximum 
difference between 60 -cycle and (or) 8,000 -cycle 
response: and 1000 -cycle response of approxi- 
mately 10 db. Figure 2 shows the equalization 
obtained with the 1000-ohm resistor set at 0. 
60. 180, or 670 ohms for all three available con- 
ditions. 

The use of this unit will generally be found 
to add considerably to the quality of electrical 
reproduction of phonograph recordings. An am- 
plifier, which by itself, has only a fair fre- 
quency response, may be corrected to give the 
performance of a much better unit. It is also 
possible to attenuate any particular frequencies 
that are over- emphasized (because of resonance 
in the electrical or mechanical network) ; or 
because of the particular physical or acoustical 
conditions existing in the places where the re- 
production is taking place, or where the re- 
cordings were made. This unit may also be 
used to advantage with home amplifiers by 
utilizing simultaneous high- and low -frequency 
equalization for tune compensation when listen- 
ing to programa at low volume. 

Those who contemplate installation of this 
unit must bear in mind that the high equaliza- 
tion obtainable with this unit lowers the gain 
at the frequencies where response is too promi- 
nent. In order to utilize this device to maxi- 
mum advantage, the associated power amplifier 
should have at least 15 db. more gain than is 
required to obtain maximum desired output 
without the equalizer. 

The T -type attenuator used is of constant 
impedance and is attenuated in steps of 2 db.. 
the maximum attenuation being 22 db. The tap 
switch arrangement as used in this control 
utilizes self- cleaning contacts that are noiseless 
in operation over long periods of time. The 
resistor elements are wire -wound, and maintain 
their calibration; also, they are non -inductive. 
low capacitative and absolutely quiet. In opera- 
tion they will safely carry 8 W. of signal 
energy. 

LIST OF PARTS 

One Man shield can; 
One Electrad T -type attenuator, type 8AT502; 
One Electrad 1000 -ohm variable resistor, type 

276W; 
One Kenyon equalizer, type BLEQ: 
One DP -DT. switch, with neutral position. 

The rear view of the adapter unit showing the 
positions of parts 
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A NEW 23 -TUBE 
HIGH -FIDELITY, 

ALL -WAVE RECEIVER 
(Continued from page 731) 

tant stations which would ordinarily be blanketed 
by interference from powerful nearby stations on 
adjacent channels, but also to listen to pro- 
grams with the most perfect tone ever heard 
from a radio receiver. 

Four stages are used in the I.F. amplifier 
system which represents the ultimate in high 
gain. combined with absolute quietness of opera- 
tion and exceptional selectivity. By using four 
I.F. stages. less gain is required per stage. 
This permits use of the type 39/44, the high 
plate impedance of which more nearly match, 
into the tuned primary of the I.F. transformer. 

DOUBLE A.V.C. SYSTEM 

Everyone who has tuned for weak, distant 
foreign stations knows from experience how 
reception is frequently spoiled by the constant 
fading in and out of the signal. To obtain the 
best possible reception from stations in all parts 
of the world, this receiver incorporates not 
merely the regular single type of A.V.C., but 
two distinct A.V.C. systems. each designed to 
provide the most efficient A.V.C. action, and 
keep the signal practically constant at any de- 
sired volume level, irrespective of variations in 
signal strength. 

For the finest noise -free reception of very 
weak to moderately strong signals, the R.F. 
stage should be operated at all times with 
maximum gain -that is, with no A.V.C. in it. 
However. due to the great field strength of 
local and superpowerful broadcast stations. the 
R.F. tube would be overloaded when tuned to 
these powerful stations if it were worked with- 
out A.V.C. This problem has been solved by 
providing a separate R.F. stage, A.V.C. system. 
which allows the R.F. circuits to operate at 
maximum efficiency, but prevents overloading of 
the R.F. and converter tube when tuned to a 
very powerful local station. 

A second section of the A.V.C. system controls 
the converter and I.F. tubes. The major part 
of maintaining the volume level constant in 
reception of all signals from the weakest to the 
strongest stations, is done by this part of the 
system. which is adjusted so that its action 
extends completely down to the noise level of 
the quietest possible location. 

BETWEEN -STATION 
NOISE ELIMINATED 

If a receiver is to bring in station programs 
from distant parts of the world, it must have 
a very high degree of usable sensitivity. If it is 
to hold the signal from a distant station at a 
constant level, it must have a very efficient 
A.V.C. system. But a highly sensitive receiver. 
with a very efficient A.V.C. system, means that 
when you tune between stations your A.V.C. 
opens up the full sensitivity of the receiver. in 
which case, unless you are in a location that is 
extremely quiet and free from all forms of 
electrical interference, you can't help bringing 
in a large amount of noise when tuning from 
one station to another. 

The idea of the noise suppressor between sta- 
tions is not new. However, in all systems so 
far introduced. the principal fault has been to 
destroy the effectiveness of the A.V.C. system 
when the noise suppressor was in operation, 
and also to cause considerable distortion on 
medium weak signals. All of these defects have 
been eliminated in the new noise suppressor in- 
corporated in the receiver described here. 

in this short magazine article it has been pos- 
sible to touch on only a few of the outstanding 
features of this new receiver. In addition to 
those mentioned, it also has incorporated a 
perfected bass control, which allows the bass 
response to be adjusted at five separate cutoff 
points between 25 and 150 cycles; an attenuation 
equalizer at 10.000 cycles. which eliminates the 
high -pitched whistle from adjacent channels 
when using the receiver for reception of pro- 
grams above 10.000 cycles: a visual indicator 
making it easy to tune in every station per- 
fectly; an improved beat- frequency oscillator 
which makes it just as simple to tune in stations 
on the short waves as on the regular broadcast 
band: a self- stabilized oscillator with voltage 
regulation which keeps the plate voltage on the 
oscillator constant at all times. 
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Please Say That You Saw It in RADIO -CRAFT 

GET THIS FREE- 
_! Radio Çomparison \ CHECK 

;/ LIST 

I to..QakaftVvW`Wt z 
TRUTH about todayi Radios 

"World -wide reception!" "Beautiful tone!" 
Claims! Claims! Claims! The receiver at a "bar- 
gain basement" price boasts as loudly as the 
custom -built instrument. Yet there must be a 
difference- somewhere! We have devised a plan 
that shows you how to get the cold, hard facts 
about values. Whether or not you are in the 
market for a radio now, get this revealing 
Check List that shows you how to get the 
"low down!" 

We honestly believe we build 
"The World's Finest Receiver" 
-but we cordially invite you to 

CHECK UP ON US 
The SCOTT Imperial Hi- Fidelity All Wave is 
the greatest distance -getting radio ever built 
... It has full range high fidelity -25 to 16,000 
cycles ... it has ample reserve power-35 watts 
strictly class "A"... It combines the greatest 
known sensitivity and selectivity with the finest 
tonal reproduction ever known in radio ... It is 
custom -built to the most exacting standards 
known in radio. But those are mere statements 
-some of them so startling that you may 
doubt them. That's your privilege -but we 
ask you to CHECK THESE STATEMENTS-- 
and the claims of other manufacturers. We will 
gladly rest our case on your impartial findings. 
Furthermore -when and if you decide to buy a 
SCOTT Imperial Hi- Fidelity All -Wave, you can 
have it for 30 -day FREE TRIAL in your own 
home anywhere in the U. S. A., in side -by -side 
competition with any other radio. If it isn't 
better in every way, your test won't cost you a 
single penny. But first, learn to your own satis- 
faction which radio is REALLY best! 

SEND 
NOWWFOR 

YOUR 

ad i0 
w ,' G%w(NJ 

CHECK LIST r-- 

L 

E. If. SCOTT RADI(] LABORATORIES. Inc. 
4404 Ravenswood Ave.. Dept. 24 L. Chicago. lninoi. 

Send me at once a copy of your Radio Compari+n 
CHECK LIST, and complete details about the 
NEW SCOTT Imperial Hi- Fidelity MI -Wave. 

Name 

Address 

City .State 

www.americanradiohistory.com
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Binding Posts 

Tip Jacks 
Male Plugs 

Female Plugs 
Low -Loss Sockets 

A -C Switches 
Tap Switches 

Terminal Strips 
Short Wave Switches 

Write far Latest Bulletin 

HUGH H. EBY Inc. 
2066 HunFinq Park Ave. 

PHILADELPHIA, PENNA. 

THE MATTHEWS 

Challen îei 
again Iced, all Custom Built r,,ivers With 

HIGH FIDELITY 

Ìÿo-- 
S.8'"'. 

I 

14 

All Wave Fourteen tubes Chromium plated 
chassis Four gang condenser Frequency Con- 
verter Stage Fifteen watts output Ten Kilocycle 
Selectivity No Noise Inter -station Noise Sup- 
pression Headphone jack Audio Beat Slat inn 
Locator Phonograph connection. 
Custom Built to Your Requirements in Our 

New ,Modern Laboratories 
MATTHEWS RADIO NEW JERSEY 

Service Aids FOR YOU! 
A POCKET TOOL CASE 
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THE TWO -WAY AUTO -RADIO 
OF THE FUTURE 

(Continued from page '714) 

nearest hospital in case the accident is serious. 
Thus, help can be summoned within a very short 
time. 

Not only in connection with accidents will 
this system prove its worth, but in the appre- 
hension of criminals, by identification of license 
numbers of fleeing cars. The numbers of these 
cars, reported to the nearest service station, will 
be immediately passed on to the nearest police 
post. thus almost instantaneous information can 
be given about cars on the road. 

The same is the case with fires. A passing 
automobilist may see the beginning of. for ex- 
ample, a forest fire. He relays the information 
to the nearest service station, which will prompt- 
ly inform the proper authorities. And the same 
is true with obstructions in the road. Trees 
which may be blown down, boulders or rocks, 
,to., may endanger the lives of other drivers. 
Such information can be given to the proper 
authorities by observing car drivers. 

Or, as has happened to many of us. we may 
run out of gas while five miles distant from 
the nearest service station, or may have a 
blowout or other minor repair that stalls or stops 
the car. A "2 -way" automobile set will remedy 
all such situations. 

You may rest assured that during the next ten 
years all automobiles will be equipped with their 
2 -way radio units, which the technican calla 
transceivers. 

RADIO SOUND EFFECTS 
It is. a Pleasure to present " Lound.! What 

Sounds!" a typical poem by Al. Sinton, Sound 
Effect Expert, who is now identified with World 
Broadcasting System, Inc. The poem will be 
dramatized over the air. 

In the Movies as in Radio Shows, Mr. Sinton's 
talent has been frequently in demand. He was 
the expert who produced the sound effects in 
such prominent moving pictures as "Wild Car- 
go" and "Adventure Girl." While in Radio 
shows his efforts are now featured in "Bond 
Bread" Terry and Ted Adventures and Ida Bai- 
ley Allen's Cooking School. 

ZOCNDSt ll'IIAT SOUNDS! 
Some life. that of Sound SlittI an : u try m forget 

a 
s 

Man 
it but never sou can 

Float Flo early risen till the Studios floss 
You're creating sound. for Radio shorts. 

Ihoe script will call for the squeal of a mouse, 
The roar of a lion. the collapse of a house, 

The sl :uuuiug of doors. the barking of dogs. 
Hammel-log aatls and the sawing of logs. 

Then in Studio "Ii" that's right nest dour 
'l'my call fin the sound of an ouster's snore. 

The falling ut s and the aapPltu' of igs, 
'Me cry of a Goldfish and such goofy things. 

Then In Studio "C" on the flour ab,we 
The script there calls for the Fro of a dove 

Telrphnue bells and wireless burgers. 
Steamboat whistles and hundreds of others. 

Abet this time you're thinking of lunch 
But session or other you La'r a !Mach 

That some director will C atop on your trail 
And start to cry and bemoan and bewail. 

You may not hellere It but hr's on the level 
l'ow list get your 

s 

ands lei, when up posts the Devil 
Bas's. "You're on toy show. rehearsal's in "C" 

1 want guile hoofbeats and the buzz of a lire." 
You try our more to roue entrate on your food 

And to get rid of the pest. without be l og rude 
But on he raves, aulug pains in the head 

So you rowel the fool and take aspirin instea,L 

Then bark to the Studios once more to make sounds 
/If at roplune motors ana the bayhtg of bawds. 

The sound or a Taxi. ore .nutrd of its horn. 
The roues of traffic and the sounds of a stone. 

And so you go on, soaking noises galore 
Sisson engines. derrick and a bat t se's roar. 

Surf on each, ,'Louis bell+ and sa . 

lty that time you're ready to call it a day. 

All al once a director lobos up like a spectre 
And says "When you'te through Coot, to Studio 'D' 

lleetor, 
The script only calls for a soft low moan. 

And when you've done that you ran go home." 

So on the stay there. very ulurh to your sorrow 
You're rrndnded of SO111111 lo he maim on the morrow 

Bill at leapt l'rsn not till It's time to turn in 
You're free froth the Studios and the runaunded din. 

Ali! 1Horne mot some dinner and then off t,, bed. 
nd complete relaxation for this dizzy old head 

And thus you rood at anotbee day's span 
In the hectic life of a Sound Effect Man. 

Copyright. 1935. AL Sitars --All Rights lte,erved 
I Fran World Eros, March 1935) 
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IMPROVEMENTS IN 
AUTO -RADIO AERIALS 

(Continued from page 727) 

system B to give response equal to system A. 
results from the fact that the impedance- match- 
ing devices and a shielded line, acting together, 
produce what may be considered a semi -tuned 
antenna circuit, which is resonant over the en- 
tire broadcast band and for that reason a greater 
signal is found at the receiver terminals than is 
possible with a non- resonant circuit. 

To return to system B. which is very com- 
mon, it has been found to respond to a great 
deal of ignition interference. It is, therefore, a 
common practice in most auto installations 
whether the antenna be located in the roof or 
beneath the car, to overcome the interference 
normally picked up by the lead -in, by utilizing a 
shielded connection between the antenna and re- 
ceiver, grounding this shielded lead -in at a 
point in the roof as well as a point as near the 
receiver as possible, as shown by system C. 
This procedure results in a loss of sensitivity 
which is equivalent to approximately l4 of the 
amplification of a stage of audio frequency or 
about 4 db, 

A rather comprehensive understanding of how 
this works out may be had from observing Fig. 
2. It will be seen at once that the running 
board type of antenna produces by far the least 
satisfactory results regardless of the type of 
lead -in, and a comparison of this type with the 
one illustrated immediately above it, which rep- 
resents a single wire, run from the front to the 
rear axle, will lead to questions as to why the 
matched -impedance, resonant line shows no im- 
provement over an ordinary line and why the 
interference is greater with the single wire than 
with the running -board antenna, regardless of 
the type of lead -in used. 

The surface of the running board aerial is 
so small and its capacity is so low that the 
impedance -matching devices, designed for use 
with antennas of greater capacity, do not func- 
tion satisfactorily with it and since they do not 
bring about a condition of resonance or a suit- 
able impedance- match, their use not only pro- 
vides no improvement, but in some instances, an 
actual drop in signal strength has been noted. 

OVERALL PERFORMANCE 

Further perusal of Fig. 2 indicates that a 
suitable undercar antenna, properly installed, 
is just as good as a roof antenna in a 6 -pas- 
senger sedan or touring car. No matter what 
precautions are taken in this installation, it can 
never be made to give the same performance 
as the antenna in a car of the larger size. This 
holds true even though the size of the antenna 
under the car is quite materially increased. In 
its normal form, the undercar antenna assumes 
the position illustrated in Fig. 3. For all prnr- 

CWOLING TRANl 
ANO SULLYING TRIANGLE 

Fig. 3, above 
The under -car antenna in its accepted form. 

Fig. 3A, below 
Some of the aerials tried by the author. 
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Fig. 4 

Relative signals for matched and shielded lead -in . 

tical purposes this method of installation is the 
best. 

Experiments with undercar antennas of larger 
size, made by carrying the antenna back to 
supports on the rear bumper instead of the rear 
axle, produced an increase in signal which was 
so small as to be of no practical value. Duplicat- 
ing the rear triangle by another, running to the 
forward axle and using the two together showed 
little or no gain in signal strength but did show 
a considerable increase in ignition interference. 
Furthermore. this additional antenna introduced 
quite a number of mechanical problems and it 
required frequent repair and adjustment. 

Additional wires were stretched longitudinally 
in one instance, horizontally in another, fan 
shaped in another, within the triangle itself and 
various combinations of all three in the form 
of a network were also tried. In one instance 
a copper screen, cut to the precise size of the 
undercar triangle, was soldered over the entire 
edge and the increase in signal strength was 
found to be so little as to make the trouble 
unwarranted. 

The modern undercar antenna, shown in Fig. 
3. taken from the standpoint of electric per- 
formance. is just about everything that is re- 
quired, especially if suitable precautions are 
taken for connecting it to the receiver. 

It should be borne in mind that the perform- 
ance of the triangular undercar antenna is just 
as good when installed on a coupe as it is on 
a 7- passenger sedan and for that reason it has 
been increasing in popularity during the past 
year, especially with police departments. 

MATCHED LINE GOOD 
ON "REGULAR" INSTALLATIONS 

Many Service Men have been under the mis- 
taken impression that a matched -impedance 
type of transmission -line for automobile use 
has been primarily designed for cutting down 
ignition interference and that its use was con- 
fined to undercar aerials of the triangular type. 
Neither of these premises are correct. A suit- 
ably designed transmission line with coupling 
transformers which provide an impedance -match 
between the antenna and the lead. as well as 
the lead and the input circuit of the receiver. 
will improve the performance of any antenna. 
While this is well illustrated in Fig. 1, reference 
to Fig. 4 will indicate just how the entire sys- 
tem will function, with the average auto receiver 
and any antenna of reasonable dimensions. 

Figure 4 represents the performance of a 
coupling system which has been on the market 
for nearly two years and it will be observed that 
the bottom of the shaded portion indicates the 
performance of an average antenna connected 
to an average receiver with a shielded and 
grounded lead -in. Removing the shield raises 
the performance to the line on the chart in- 
dicated by the zero point. which may well be 
considered standard. Using the matched- imped- 
ance. resonant line produces the results shown 
by the curve. It will be seen from this curve 
that, while there is practically no portion within 
the broadcast band where the system is not as 
good as the shielded and grounded line without 
impedance matching devices. there is an area 
in the frequency range between 500 and 750 
kilocycles where improvement is desirable. 

The family of curves shown in Fig. 5A in- 
dicates some of the laboratory measurements 
made with various types of transformers de- 
signed for the purpose of producing better re- 
sults on that important part of the broadcast 
band where the original transformers were de- 
ficient. From these curves, it will be observed 
that each of the various transformers shows a 
pronounced resonant peak on some particular 
frequency and a rather sharp drop -off at each 
side of this peak. It will be observed that two 
of the transformers showed a double peak. It 
is also significant to notice that despite the 
apparent drop -off in signal strength at the 
points of resonance, there is no point on any of 
these curves which indicates a performance 
characteristic as low as the performance of the 
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shielded and grounded line used without imped- 
ance- matching transformers. 

Obviously, curves of this nature cannot be 
considered as a positive indication of the man- 
ner in which the system will perform in every 
case because nearly every auto radio installation 
brings a varying group of factors to light. For 
the purpose of comparison and guidance, they 
may well be considered as average and a suitable 
indication of the average results to be expected 
if the antenna employed has a capacity of 
approximately 250 mmf. (A.M.A. standard) and 
the receiver input circuit has an impedance of 
6,000 ohms. 

Lowering the capacity of the antenna would 
result in a shift of the curves to the right. and 
vice versa. (The movement of the curves would 
be an inverse function of the square root of the 
capacity.) It was thought that a combination 
of transformer ratios, having the most desirable 
characteristics for the greatest coverage, could 
be made by combining the transformers repre- 
sented by the curve A with those of the curve 
E. Little or no improvement resulted. 

THE IDEAL TRANSFORMER 

While the ideal transformer for this type of 
work has not yet been developed. experimental 
work seems to indicate that it can be brought 
into existence reasonably soon and work along 
this line is being continued. 

In the meantime, Fig. 5A indicates the per- 
formance characteristic, under average condi- 
tions, of the nearest approach to the ideal now 
available. While it will be observed that the 
curve leaves much to be desired, it should be 
borne in mind that the overall performance is 
much better than is possible with either an 
ordinary lead -in or with the shielded and ground- 
ed lead -in or transformers of the older type. 
Some of the possible gain on the low frequency 
end of the broadcast band as shown in Fig. 5A 
has been sacrificed in order to obtain improved 
performance on the high- frequency end. 

From a practical point of view there is very 
much more to be said for the performance of 
the transformers represented by the heavy curve 
in Fig. 5B, than is apparent from the curve 
itself. First of all the average listener. regard- 
less of the section of the country in which he 
is located, finds the majority 4Vi the programs 
which intrigue him are found somewhere below 
1,100 kilocycles. This is a fact gleaned from 
the operators of the large chains. 

Another practical point to be considered in 
estimating the overall performance in the sys- 
tem of this nature. is the fact that nearly all 
automobile radio receivers are regenerative above 
1.JÛ0 kilocycles. This results in a greater in- 
herent sensitivity and for that reason when used 
with the antenna system illustrated graphically 
in Fig. 513. the overall performance would ap- 
proximate the dotted curve in the same figure 
and is a close approach to the ideal. No meas- 
urements were made to prove this point but 
the performance of a number of receivers of 
different makes were observed and indicated 
that the curve illustrated by the dotted line, may 
well be considered a reasonable average. 

Fig. 5 

Facts about the auto- antenna lead -in problem. 
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FOR THOSE WHO 
DEMAND THE FINEST 

FVEr THE 

Test Set 
No. 
1205 

DEALERS and servicemen who are 
equipped with Triplett Master 

Units can handle every servicing opera- 
tion quicker and more accurately than 
ever before -no matter how difficult or 
complicated. Nothing has been spared to 
make the 1205 Test Set an outstanding in- 
strument for present -day and future needs. 
TRIPLETT MASTER TEST SET, NO. 
1205, INCLUDES: 
No. 1200 Volt- Ohm -Milliammeter, DC 
scales readings: 3 to 1,000 volts (2,000 
ohms per volt) -20 microamperes to 250 
milliamperes -0 to 3,000,000 ohms, AC 
scale readings: 1 to 1,000 volts. Capac- 
ity charts furnished. Dealers' net price, 
unit only $21.67 
No 1210 Tube Tester. Contains the 
most efficient short check known. This 
unit incorporates an improved load con- 
trol which places the proper load on the 
tube under test. The new and exclusive 
circuit in this tester is approved by lead- 
ing tube engineers, embodying every es- 
sential for a dependable emission test of 
tube values. Dealer's net price, unit 
only $20.00 
No. 1220 Free -Point Tester. Makes all ser- 
ies or parallel meter connections to the set 
sockets. Dealer's net price, unit only $8.33 
No. 1230 All -Wave Signal Generator. 
Frequencies: 100 KC to 18 Megacycles. 
Perfect attentuation. Modulated or un- 
modulated. Dealer's net price $15.33 
No. 1205. Complete with above four 
units in case. Dealer's net price $71.33 
Triplett Interchangeable Master Units 
makepossible different combinationsof test 
equipment to suit every servicing require- 
ment. These units can be used as furnished, 
or, placed in convenient portable cases 
thath old one, two, three or all four units. 
YOUR JOBBER CAN SUPPLY YOU 

Triplett Electrical Instrument Co. 
146 Main Street Bluffton, Ohio 

Mail today for details 
r 

Triplett Electrical Instrument Company, 
146 Main Street, Bluffton, Ohio. 
Gentlemen: 

Please send your latest literature. I am par- 
ticularly interested in receiving information on 
Triplett Instrument No. 1205. 

Name.__.. .. 

Address 

City..._--..... - State 
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Twelve Amplifiers in One 
Solves All of Your SOUND Problems 

Out of the Columbia Sound Laboratories comes a totally new kind 
of Amplifier -the greatest single lerclopoient in Public Address. , Operates directly with all crystal, velocity (ribbon) condenser. 
dynamic and carbon microphones. ELIMINATES PRE -AMPLIFIERS! 
Models available for 110 volt A.C., 6 volt D.C. or Universal Opera- 
tion. Free Consultation Senke: Write to Mr. C. R. Shaw for help. 

Send fur complete details and NEW FREE Series of Public Ad. 
dress Bulletins with confidential amazingly low net prices. 

OLUP1BIA SOUND CO /ar 
133 LIBERTY ST. NEW YORK.N Y 

Build Your Own 

Wheatstone Bridge 
For $41.50 

A simple, rugged, wide.range 
Wheatstone Bridge for resistance 
measurements. Operation identi. 
cal with best laboratory instru- 
ments. Sensitive, accurate. Low 
cost. Kit easily assembled. 

SHALLCROSS No. 630 Kit $41.50 
Assembled $49.70 

Built around a highly sensitive 
galvanometer and Shallcross Re- 
sistors. Range .01 ohms to 11.1 
megohms. Send Gc in stamps for 
Bulletin 630 -P. 

{ HALLCROSS MfG. COMPANY 
electrical _ llratutbt9 Lntsunteult, 

.uncl..(ecsrlalt Rursletl. 
soa w 

COILING DA Lf . VA. 

The All- ElectricAll -Wave Receiver 
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NOVEL IDEAS IN CAR RADIO 
(Continued front page 717) 

licensed amateur who has procured a mobile 
license) which acts as the "hare." The other 
cars -as many as can possibly be rounded up 
for the game-are equipped with portable re- 
ceivers tuning to the same wavelength as the 
transmitter. The object of the game, of course, 
is for one of the "hound" cars to catch the 
"hare." 

While considering the possibilities of auto 
radio, the sketch on the lower right may be of 
interest. This is a view of a police car of the 
future. In this car is an ultra- short -wave trans- 
ceiver: a facsimile receiver (such as the one 
described in this issue of RADIO- CRAFT) for 
identifying criminals or missing persons: and 
a P.A. system for directing traffic or calling 
out to fleeing cars, etc. Thus. radio is used in 
three different ways to aid the police in prevent- 
ing crimes and apprehending criminals. What 
is perhaps meet interesting about this imagina- 
tive car is the fact that all the devices shown 
are practical and could, in fact, be installed 
today! 

HOW TO INSTALL 
REPLACEMENT - 

"B" GENEMOTORS 
(Continued from page 728) 

externally if desired. The rectifier tube and vi- 
brator are removed from the circuit. 

If the set is equipped with filter chokes and 
condensers, then a separate filter system is not 
necessary. For interference of any type, a radio - 
frequency choke may be inserted in the circuit as 
shown in the diagram. 

The choke consists of 150 turns of No. 33 
S.C.C. wire, which is wound at random on a 
form 1 - ¡ -in, inside diameter and y/ -in. long. An 
R.F. choke is used in each leg of the power sup- 
ply, which is designated RFC 1 and 2. The 
choke RFC 3 which is in the leg of the "hot" 
side of the "A" circuit. is made with 50 turns of 
No. 14 cotton covered wire, 11/32 -in. inside 
diameter and 1¡ -in. long. 

OBSCURE SOURCES OF 
CAR -RADIO NOISE 

(Continued from page 729) 

varies. which is usually the case, the resistance 
of the circuit thus formed may change some- 
times slightly or even quite radically. The cir- 
cuit formed will, of course. absorb some of the 
received energy. and when its resistance changes, 
the field intensity about the receiving antenna 
will change accordingly. If the automatic volume 
control mechanism does not have sufficient range 
to compensate for this effect, volume changes 
or intermittent reception may result. To remedy 
this a piece of mica or thin bakelite may be 
placed behind the latch receiver, thus breaking 
the continuity of the electrical circuit. 

These troubles, of course, should be investigated 
only after a careful analysis has been made of 
the more common troubles arising from the 
ignition and lighting systems of the car and 
those existing within the receiver itself. 

It is hoped that this information will be 
seriously considered by every Service Man de- 
tailed to work with automotive installations. 

Please Say That You Saw It in RADIO -CRAFT 

CATHODE -RAY OSCILLOS- 
COPE FOR VIBRATOR - 

"B" TESTING 
(Continued front page '730) 

This action is the same as that of an ordinary 
buzzer. The center -tap of the transformer 
primary is connected to one side of the storagt 
battery-, the vibrator arm to the other side, and 
the ends of the transformer primary are con- 
nected to two contacts on opposite sides of the 
vibrator arm. Thus, as the arm vibrates the two 
ends of the transformer primary alternately re- 
turn to the battery. current flows alternately in 
the two halves of the primary, and an A.C. 
voltage is induced in the secondary. The rate 
of change of primary current is constant while 
either primary contact is closed. Since the volt- 
age induced in the secondary is proportional to 
rate of change of primary current, it follows 
that the voltage output is also constant -a highly 
desirable condition. 

Two additional contacts on opposite sides of 
the vibrator arm are connected to the ends of 
the transformer secondary and the rectified volt- 
age is obtained between the center -tap of the 
secondary and the vibrator arm. A condenser 
is connected across the secondary, of such a 
value as to cause the instantaneous voltage of 
the arm and any contact immediately preceding 
a "make" to be approximately equal: in this 
manner sparking is minimized and the wave - 
shape of the output voltage is as desired. This 
is accomplished by so choosing the size of th 
condenser as to cause the oscillatory transfer 
of energy (between the transformer and the 
condenser), which starts when the contacts open. 
to give the desired condition just before the 
contacts close. 

From the foregoing discussion it is evident 
that the adjustment of the arm and contacts 
for proper operation of the vibrator unit might 
be critical. Such is the case. Mechanical fix- 
tures will afford adjustment which might be 
called a rough preliminary setting, but it is 
difficult or impossible to obtain a satisfactory 
final adjustment in this manner. Electrically, 
there are three values which can be used as 
the determining factors for adjusting the vibra- 
tor. The unit can be adjusted for minimum 
sparking. but this method has proven unsatis- 
factory time and again. Another method is to 
adjust no that the time of contact is the sam.r 
in both directions with the unit actually operat- 
ing. This can be done with a D.C. meter used 
to read average current. but can be done more 
effectively with an oscilloscope. The third and 
best method is to check the length of time the 
contacts are open, and this can be effectively 
done only by observing wave -shape on an oscil- 
loscope. 

OSCILLOSCOPE WAVEFORM 
IN VIBRATOR -"B" ADJUSTMENT 

In using a cathode -ray tube for vibrator 
analysis. the most informative voltage is that 
across the full secondary winding with normal 
load imposed on the unit. This voltage is con- 
sequently used for vertical deflection. If the 
voltage on the horizontal deflecting plates has 
a "saw- tooth" characteristic and has a frequency 
of one -half that of the vibrator, then two cycles 
of the A.C. voltage existing across the secondary 
will appear on the screen. Further, if the proper 
amount of synchronizing voltage is used the 
image will remain stationary even though the 
vibrator shifts frequency as much as ten per 
cent. 

Since the oscilloscope shown as the heading 
illustration of this article has a "saw- tooth" 
timing axis supply which can be set at any 
frequency between 20 and 15.000 cycles. it can 
be readily set for one, two, or three cycles of 
the output voltage on the screen when testing 
any vibrator. The peak -to-peak voltage across 
the vibrator transformer secondary is usually 
around 600 volts which will give considerably 
over full -scale deflection on the oscilloscope, even 
with the "vertical" amplifier switched "off." 
Consequently. an external voltage divider should 
be used. If desired the vertical amplifier can 
be used and the "Ampi. A Cain" control greatly 
retarded to attenuate the voltage sufficiently. 
This oscilloscope also has provision for synchron- 
izing the "saw- tooth" oscillator with the vibrator. 
either at the fundamental frequency or at a 
sub -multiple. and for controlling the amount of 
synchronizing voltage. 

(Continued on page 755) 
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A CAR -TYPE PORTABLE 
P.A. AMPLIFIER 

(Continued from pape 729) 

mentioned require an average plate current of 
46 milliamperes, total, while the filaments draw 
less than 0.8 -amp. per tube.) 

5. Maximum Utility. Ability to operate 
satisfactorily from either a 6 V. storage battery 
or from 110 V. A.C. power lines when it is 
necessary to operate the amplifier indoors or 
within range of commercial power lines. (See 
Fig. 4.) 

6. Unlimited Flexibility of Operation. 'To 
meet the various acoustic conditions encountered 
in mobile P.A. work, it is essential that suitable 
prevision be made to conveniently change from 
one type microphone to another so that a crystal 
microphone may be used while the automobile 
is in motion, for example. (Fig. 3 shows the 
circuit used to permit instantaneous changeover 
from one type microphone to another without 
making any wiring changes.) 

7. Adequate Gain- Of course, low -level micro- 
phones (crystal. velocity and dynamic) are 
usually unsuitable for use with ordinary -type 
amplifiers unless suitable preamplifiers are used 
to bring their level up to that of an ordinary 
carbon microphone. (The overall gain of this 
amplifier is more than 124 db. so that any input 
device with a level as low as -90 db. may be 
used.) 

A. Ease of Installation. and Removal. In view 
of the fact that the maximum utility is desired 
of the entire system, it is particularly advan- 
tageous to utilize a system that can be quickly 
removed from the automobile and rapidly set up 
to meet special conditions of operation and then 
be easily assembled and reinstalled into the auto- 
mobile. (The 12112 W. amplifier described can 
be removed from the auto in less than three 
minutes and reinstalled again in the same 
amount of time. This unusual feature is only 
made possible by the plug and cable arrange- 
ment used for interconnection of the various 
components.) 

9. Designed for Mobile Operation. The ideal 
mobile P.A. outfit should not include an amplifier 
designed primarily for 110 V. A.C. indoor use. 
Many makeshift indoor P.A. systems have been 
awkwardly adapted for mobile use only to be- 
come burdensome and costly experiments in 
excessively high initial, maintainance and operat- 
ing costs. 

UNUSUAL 
CIRCUIT FEATURES 

Ity referring to Fig. 4A it will be noted that 
the universal microphone input transformer 
(which is of the two section bilateral balanced 
winding type, to cancel out all extraneous 
noises) is connected to a 7 -prong microphone 
socket (MP1) in such a fashion so that any 
type microphone may be appropriately wired to 
a seven -prong plug and inserted into the 
circuit. Unless a jumper is placed across ter- 
minals Nos. 6 and 7 of the microphone plugs, 
the secondary of the transformer T1 is out of 
the amplifier circuit. This open- circuit is neces- 
sary for use with a crystal microphone which is 
ordinarily connected across a 5 meg. resistor 
directly into the control -grid of the 6C6 pre- 
amplifier tube by connecting to terminals 1 and 
6 of its seven -prong plug. A similar arrange- 
ment provides for automatic microphone current 
and proper matching for both single- and double - 
button carbon microphones. Figure 3 shows the 
connections to be made for various type micro- 
phones, and the position that the microphones 
assume when plugged into their respective input 
circuits. 

The G -prong phono. socket (PS2 in Fig. 4) 
likewise provides for universal phono. pickup 
or line coupling (200. 500, 3,000 or high im- 
pedance). 

Fig. 3 

Circuit permitting changeover of mikes. 
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Fig. 4 

Remote control and power supply circuits. 

The "L" pad volume control VC2 attenuates 
all signals fed into sockets PS2 while another 
constant impedance control VC1 likewise at- 
tenuates all signals entering socket MS1. fly 
varying both of these controls, while two signals 
are being fed into the input sockets, mixing and 
fading can easily be accomplished so that a 

phono. record may be used as a musical back- 
ground for voice announcements, or vice versa. 

The D.P.D.T., four -five stage selection switch 
S2 "cuts" the first 6C6 tube out of the micro- 
phone input circuit and lowers the overall gain 
of the entire amplifier so that carbon micro- 
phones may be used. 

INSTALLATION PROCEDURE 

The entire installation of this system is ex- 
tremely simple, and the exact procedure is de- 
pendent upon the automobile and the type of 
installation desired. If a temporary installation 
is required. the speakers should be fastened to 
the top or hung inside and against the open 
windows of the touring or pleasure car. The 
remote control is strapped to the steering column 
and the amplifier proper strapped underneath 
the dash board. The GV. power supply should 
be fastened inside the motor hood. 

If a permanent type of installation is planned. 
the speakers should be securely fastened to top 
of auto or to the sides of sound truck. 

The author will gladly answer all questions 
relative to the mobile system described. 

CATHODE -RAY OSCILLO- 
SCOPE FOR VIBRATOR - 

"B" TESTING 
(Continued from pant 754) 

In the "oscillograms" on page 754. A shows 
the wave -shape when secondary contacts close 
after and open before primary contacts. At 1. 
the primary contact closes and since the sec- 
ondary is unloaded its voltage builds up to the 
value of 2 -3. At 3, the secondary contact closes 
and the voltage drops to the value of 4 -5. At 
5. the secondary contact opens and the higher 
voltage of 6 -7 obtains until the primary contact 
re -opens at 7. 

B shows the wave -shape telien air -paps are 
unequal. At 1. the contacts open and the curve 
between 1 and 2 represents the time during 
which the oscillatory transfer of energy takes 
place. At 2. the contacts close: at 3, they re- 
open: and at 4, they close. It is readily ap- 
parent that length 1 -2 is not equal to 3 -4. 

C shows the wave -shape when the tinte of 
"break" is too long. At 1, the contacts open 
and the oscillatory voltage builds all the way up 
to that shown at 2 before the contacts close 
and the voltage returns to the normal value of 
3 -4. This is a dangerous condition. for, as the 
contacts deteriorate the time of break becomes 
even greater, and the oscillatory voltage may 
become high enough to sustain a continuous 
spark between the contacta. 

D shows the wave -shape with properly ad- 
justed air gap, length 1 -2 being approximately 
equal to 3 -4. 

Please Say That You Saw It in RADIO -CRAFT 

TAKE A TIP FROM 

AN OLD TIMER 

Send for this 
valuable book today! 

You may be an old tinier in radio or 
the field may be a new one for you 

. it doesn't matter. We believe this 
latest Sylvania Service booklet will help 
you a lot with your work. 
It contains 104 pages of real information 

descriptions of various tubes, each with 
its circuit application. It also includes dia- 
grams showing plainly a lot of problems 
that come up in your work ... and, more 
important, -how to solve these problems. 
With the help of this pocket manual. you'll 
find fewer "blind alleys "; fewer times 
when you're up against it. That's why we 
say that this book u-ill actually put money 
in your pocket, money that you wouldn't 
be able to get if you didn't know how to 
get around these everyday troubles. 
Send for it today . .. you'll feel like pat- 
ting yourself on the back, once you've seen 
how useful it is . how crammed with 
information that will help you take the 
guess work out of tube application. Don't 
wait! It's yours for 10c in stamps. 

HYGRADE SYLVANIA CORPORATION 
Makers of SYLVANIA TUBES. HYGRADE LAMPS 

Factories Emporium, Pa., Salem, Mass., St. Marys, Ps. 
L )I. S. Corp.. IDä3 

THE SET -TESTED RADIO TUBE 

ti 
10c- TECHNICAL MANUAL -10c 

Hyprade Sylvania Corporation. 
Emporium, Pennsylvania. (B -23) 
Please send me the new Sylvania Technical Manual. 
I enclose 10 cents In stampa. 

Name 

City State 
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or 
FKEE? You owe it to 
yourself to write today 
for a copy of ebu 
BOOKLET. 

Just what does the Power Factor 
rating really mean in the condensers 
you buy ? 

. What is the truth and the 
whole truth about leakage claims - 
capacity and voltage ratings? 

As serviceman or amateur, how 
can you be SURE you are getting 

= the most filtering, the best perform- 
= :nee for the least money? 

= These and many other bother- - some condenser questions are clearly 
explained in our new free booklet 
illustrated above. It will show you 
that we not only claim Sprague 
Condensers are best -but explain 

= exactly how we PROVE IT! Write 
for a copy. 

SPRAGUE PRODUCTS CO. 
North Adams, Mass. 

CONDENSERS 
= MADE RIGHT 

SPRAGUE 
PRICED RIGHT = 

- 1- 111111! 1111111111111III11IIIIIl111111111111111111111 

Give the Audience a Break 
WITH THE 
GENUINE 

SILVER 
MARSHALL 

A. C. Amplifier 
USES 1 -57, 1 -50 

AND 1 -31 
` COMPLETELY wired LESS TUBES 

3 tube, 71/2 watt am- 
plifier, for Microphone. Radio or Phonograph. 
(.tn be used for intercommunication. Public 
Address. Window Demonstrations, etc. 

A. C. DYNAMIC SPEAKER 
TO MATCH $4.75 

MAIL ORDERS FILLED 

CpäP 
167 GREENWICH ST. NEW YORK CITY 

WHEN CHOOSING 
A RADIO SCHOOL 

RCA Institutes. uuh ns repu- 
tation eat:Mil.aited by 28 year 
service. la an Institution recog- 
nised an Important (actor 
in the 

as 
industry. 

trhether elementary radio prin- 
. ¡pies or advanced subjects, 
.ound applied ions or practical 
radio engineering. RI'.% Insti- 
tute) 1a prepared to give you 
the Instruction you need. 

RESIDENT SCHOOLS NEW YORK AND CHICAGO 
stilt modern standard equipment 

EXTENSION COURSES FOR HONE STUDY 
under convenient "no obligation" plan 

Illmlrat rl Potato, on Requeat. 

R. C. A. INSTITUTES, Inc. RT 75 
75Varick St, New York -1154 Merchandise Mart, Chicago 
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THE LISTENING POST 
(Continued from poor 735) 

p.m. to 9:30 p.m. C.S.T. each Sunday, Tuesday. 
Thursday, and Saturday evening. This trans- 
mission is intended especially for listeners in 
western Canada. 

A new Station XECW. "Del Caballero San - 
token," Bajio 120 Mexico D.F., broadcasting 
on 5.970 kc.. has been coming in with excellent 
strength nightly from 10:00 -12:00 p.m. C.S.T. 
despite their very small Power of 10 W. 

YV6RV, the Voice of Carabobo, in Valencia, 
Venezuela, a new station reported for the first 
time in last issue of RADIO- CRAFT. has changed 
its wavelength from 49.75 (6030 Ice.) to 46.01 
meters, and 6.52 mc. This change was made on 
account of short -wave station HP513. Mirimar 
Club, in Panama City. Panama. which was oc- 
cupying the same channel. YV6RV broadcasts 
from 4:30 -9:30 p.m. E.S.T., nightly. We are 
informed that HP5B has ordered a new 500 W. 
transmitter to take the place of the 100 W. 
one which they have been using. 

A new short -wave station HI1J has been re- 
ported by Mr. Edwin Hatch of Philadelphia. 
Pa., Mr. Hatch says HI1J may be heard on 
5.785 ke., the same frequency as OAX41), in 
Lima. Peru. They are located in San Pedro 
Macoria, Dominican Republic. 

According to Jack Watrous, San Mateo, Calif.. 
station HVJ, Vatican City. reports the follow- 
ing schedule of hours and wavelengths: daily 
from 10:30 to 10:45 a.m. E.S.T., on 15,121 kc. 
On Mondays. the talk is in Italian, on Tues- 
days in English. on Wednesdays in Spanish. 
on Thursdays in French. on Fridays in Ger- 
man. on Saturdays and Sundays in Italian. HVJ 
also broadcasts on a frequency of 5,969 kc., 
daily from 2:00 to 2:15 p.m., E.S.T. The tick - 
lock of a clock is heard for 10 minutes before 
the broadcasts start, and the bells of St. Peter 
sound the hour. 

Russell Bills, of Elkhart. Ind., believes he has 
heard the very rare catch, VPD, in Suva. Fiji 
Islands. Russell believes he had VPD at from 
11:36 to 11:45 p.m. C.S.T. on their wavelength 
of 22.9 meters. The announcements were in 
English but very weak. The music consisted 
of band numbers. Another night Russell heard 
this same "mystery station" at from 11:52 to 
11:58 p.m. C.S.T. Russell has also been hearing 
the new Station CTIGO in Parede, Portugal. 
Sunday morning seems to be the best time to 
get them and he heard them from 9:14 a.m. 
C.S.T., until they signed off at 9:32 a.m. C.S.T. 
They were operating on or near their frequency 
of 24.2 meters (12.400 ke,). Continuous wave 
interference was bothering them badly. (This 
C.W. question is getting to be quite serious as 
the greatest majority of S.W. stations are both- 
ered by C.W. at times, and some programs are 
completely ruined. Ed.). 

It is reported that "TF K, the Voice of Iceland" 
is on the air on a wavelength of 33 meters. 
Mr. Frank D. Andrews. of "KFI DX Chat" 
fume reports hearing them on their first test. 
and several times since. According to Hans 
l'riwin of Copenhagen. Denmark, who recently 
had a talk with the Prime Minister of Iceland. 
the Icelandic government has actually purchased 
an 8 ?_ kw. S.W. transmitter from the Marconi 
works at Chelmsford. England. The new trans- 
mitter will be used for telephonic communica- 
tions between Iceland and Denmark, and for 
- pedal musical broadcasts. Mr. Priwin also tells 
u. that CTIAA, in Lisbon. Portugal, is now 
testing on 50.17 meters and 25.1 meters, and 
asks that reports be addressed to "Station 
C'TIAA, Emisora Nacional, Lisbon." 

The Norweigan Government has sketched a 
7 -years' plan for reorganizing the Norwegian 
broadcasting services, Mr. Priwin states, and 
there is to he a new short -wave transmitter in- 
cluded which will be built at Lamberseter near 
Oslo, with an energy of 25 kw.. for the benefit 
of Norweigian listeners abroad. (As predicted 
by the DX Editor several months ago. it is only 
a question of time until every large country has 
an "empire" short -wave service modeled after 
Daventry and Zeesen for the benefit of its na- 
tionals in other parts of the World. -Rd.) 

The "mystery station" in Santiago de Cuba 
which had us baffled for so long has turned out 
to be CO9GC. They are on 6.150 kc.. and ac- 
cording to Capt. Hall are on daily from 1:30- 
4:30 p.m. E.S.T. 

WOR's new short -(rare station will go under 
the call W2XH1, and according to reports from 
the Federal Communications Commission will 
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probably not be completed until the latter part 
of May. 

CSL, the "Emissora Nacional," in Lisbon, Por- 
tugal, broadcasts on 6.140 kc., and can be heard 
in the East fairly well until W8XK in Pitts- 
burgh comes on the air. 

That very popular short -wave station DJR. 
Zeesen. Germany (15,200 kc.) is now being 
heard again in the mornings, irregularly. after 
an absence of several months, says Russell Bills. 
of Elkhart, Ind. (DJB was heard at full loud- 
speaker strength on Sunday morning. Mar. 10, 
broadcasting the Max Schmeling and Steve 
llamas championship bout from Hamburg. Ger- 
many, between 10:30 -11:00 a.m. C.S.T. -Ed.) 
We certainly hope that DJB will soon return to 
a regular morning schedule on the 19 -meter hand, 
as thousands of people miss this superb station 
in the mornings. 

Station HJ4ABL "Echoes of the West," Mani - 
sales, Columbia, is now on the air on 6,100 kc.. 
from 10:00 to 11:00 p.m. C.T.S., on Saturdays . 

according to many reports received from our 
readers. 

Paul Dilg, of Evanston, Ill., reports hearing 
M37 talking to Sß90 on Sunday from 10:00- 
10:30 a.m. C.S.T. on about 31.28m. They seem 
to be Fire Patrol planes in the Blue Ridge 
Mountains. Have you any dope? 

WTR, Albrook Field, Panama Canal Zone, has 
been heard lately in the evenings talking to the 
other Army aviation stations on a wavelength 
of about 47m. 

PLV Bandoeng. Java (9,415 ke.) has been 
heard lately playing music, and calling phone 
stations at about 5:30 a.m. C.S.T. 

SPECIAL BROADCASTS: 
RKI and ENE. both of Moscow (15 and 12 

mc. respectively) will dedicate an international 
good will broadcast to the Da-ers of North 
America on the morning of Sunday, May 5. 
from 1 to 2 p.m. G.M.T. (8:00 -9:00 a.m. E.S.T.1 
The All -Union Radio Board in Moscow has gone 
to a great deal of trouble on this broadcast and 
asks all radio listeners hearing it to please report 
to them. Address communications to Mr. R. 
Siglin, ç/o All -Union Radio Board, short -wave 
stations RNE and RKI. Moscow, U.S.S.R. 

HP5B, "Emisora Mirimar" at Panama City. 
Panama, writes that they will put on a special 
international short -wave good will program for 
the short -wave listeners of the world on the 
evening of May 14. HP5B operates on 6,030 
Ice. Address communications to "Chief Engineer 
Enrique Linares, Jr.. Emisora Mirimar, HP511. 
Mirimar Club, Panama, Republic of Panama, 
Central America." 

TIPS PERIODS 

"Arund the World DX Chat" with Frank D. 
Andrews featured weekly over radio station 
KFI, Los Angeles, Calif.. (640 kc.) at 2:30- 
3:00 a.m. E.S.T., on Saturday mornings. Short- 
wave and broadcast -band tips. guest speakers. 
and other features of interest. 

The "KDKA DX Club," weekly at 12:30 -1:00 
a.m. E.S.T. (Saturdays) over KDKA (980 kc.), 
W8XK (6,140 kc.). W8XK (11,870 kc.). This 
popular DX club has now been on the air about 
one year and features those inimitable DX com- 
mentators Ed Lips, the short-wave announcer. 
and Joe Stokes the broadcast -band tipster. The 
DX Club is eagerly awaited in all parts of the 
world. 

WTCN. Minneapolis, Minn. (1,250 kc.) has 
now inaugurated a weekly DX tips period which 
comes on Sunday mornings from 12:45 -1:00 
a.m. E.S.T. This period features G. Morgan 
Spencer. and M. Mickel on a well -known old - 
timer and vice- president of the Society of Wire- 
less Pioneers. This period caters more to the 
ham and the pioneer than do either of the two 
first named clubs. 

SERVICE MEN - 
Don't fail to enter the contest sponsored by 

RADIO -CRAFT which will begin in the next 
issue. 

This is the first time any contest has been 
held exclusively for the Service Man. It is 
open to everyone in the service field and there 
will be no cost involved in entering it. 

The object of the contest is to determine 
what testing equipment a Service Man requires 
for his service shop. The prizes for the contest 
will be testing equipment which will increase 
the efficiency of your shop as well as increase 
your earning power. Watch for the details 
next month! 
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JUST OUT! 
Write for your Free Copy! 

.1 new ^s pare booklet dea,Tlhing the tate -t drrel- 
gmenti in .sireraft Itadio- includine the Tien 
trar Radio (roga,, Transmitters Iteevicers and iii rqul prawn ued q 'turner and l'anxhorn 

I-metun to NIelbounre rare. 

LEAR DEVELOPMENTS, INC. 
Aircraft Radio Engineers 

123 West 17th St. New York, N.Y. 

"SCOUT" SHORT -WAVE 
Receiver Kit 

Accompanying prints 
and detailed instruc- 
tions inform the builder 
the entire procedure as 
to how the receiver is 
to be assembled and 
wired. 
Uses the low current TI consuming 230 t u b e. 

Requires one 45 and 
two No. 6 dry cells for operation. Supplied com- 
plete with one plag -in coil. 
Kit of parts 51.9 
Wiring extra _.. ... .50 
30 tube -. - .10 
Extra 3 plug -in coils -50 

TRY -MO RADIO CO., INC 
8511 Cortlandt St. 179R Greenwich St. 

New York City 

RESISTOR 
SPECIALISTS 

Featuring: 
VOLUME CONTROLS, 

built on an entirely NEW principle. 

VITREOUS RESISTORS 
T R U V O L T RESISTORS 
POW E R RHEOSTAT S 

Write Dept. RC -6 
for Catalog 

173 VarIcl Bt.. Now York. N.Y. 

XIX C.TRAD 

lets 24 Dealer 
;cemes 

Set`! New! 
16 mm. Sound on- 
Film Ready! LOW- 
EST PRICES 

LARGE, QUICK 
PROFIT 

Sell Sound Equipment to 
theatres. We s u p p l y 
EVERYTHING! FREE 
CATALOGS! 

S. O. S. CORP. 
1600 Bway., N. Y. C. i 

A. C. CURRENT -ANYWHERE / 
W W'N Ka CIJ LIGHT PLANTS 

A Little Gas and a Kato Ai' [.tan 
p able yu to operate AL' L tinp!Piers. refrigerators and all oilier 

Stan lard hunaehold aypli :mrec. i Slz 300 wane :md up. tt'rlte tor 
..fi'r interest log deem pt ire literature. 

NATO ENGINEERING CO. Mankato. Minn.. U. S. A. 
.al,' of .1 t: r and Cohen.. .4C Rada 

., seen. ¡lo tat, beN 

TRANSFORMERS 
MADE TO ORDER OR REWOUND 

Write for Prices! 
CARMI TRANSFORMER WORKS 
202.-204 Staley St., Carmi, III. 

1935 

THE LATEST RADIO 
EQUIPMENT 

Wont O. d from ¡.,,,i, 725) 
more in circuits of conventional design. Sup- 
pressor -grid is brought out to a separate ter- 
minal. Excellent for use in vacuum -tube volt- 
meters. 

Characteristic, as class A amplifier: plate, 
250 V. and 0.5-ma.; sun. -G., 0.0; S.-G., 50 V.; 
C.-G.. -2.1 V.; fil., 6.3 V. 

( *The 955 "acorn" triode is described in the 
December, 1934 issue of RADto- CRAFT- "Three 
New Tubes "; see also, "And Now -The 'Shoe. 
Button Tube," October 1933.) 

DASH -TYPE AUTO -RADIO 
CONTROL (720) 

AVERY neat-looking and easily installed dash 
control unit has been designed for five 

leading makes of automobiles. It fits flush with 
the instrument panel, and look like a factory. 
installed job. Finished in chromium, with black 
striping. Something for the car -radio Service 
Man to install on older car sets; a profitable 

i touch of modernity. 

CELLULOSE -COATED RECORD - 
BLANKS (721) 

AN EW development in ungrooved record - 
blanks utilizes a cellulose coating over 

aluminum. Unu =wally high fidelity and low back- 
ground noise are claimed. The records are to 
be cut with a regular sapphire point; use any 
needle for play -back. Use for program audi- 
tions, personal recordings, air checks. and for 
electrical transcriptions where only a few re- 
'-' rd.s of a : ingle program are needed. 

PLUG -IN CRYSTAL "MIKE" (722) 
(Shure Bros. Co.) 

NEWEST in inexpensive crystal microphones 
is a plug -in unit of the diaphragm-actuated 

t, I,.'. A "cantilever" system of coupling af- 
fords matched mechanical impedance. Micro- 
phone is provided with a plug which permit 
instant removal from stand for use elsewhere, or 
for safekeeping. Feeds directly into the grid 
circuit; does not require a polarizing voltage. 
A single stage of low -gain amplification brings 
the level to that of a 2- button carbon mike. 

757 

"I arrr Uriliug to ALLIED because I know you 
bare always been able to serve rue better." That's 
the way thousands of letters begin that are ad- 
dressed to us yearly. Last year, we answered 
64,340 inquiries-completely and promptly, in a 
helpful, personal way. There were letters on 
technical radio problems and requests for replace- 
ment parts recommendations. letters asking for kit 
quotations for radio building. letters requesting 
advice and prices on public address installa- 
tions- inquiries from thousands of Ama- 
teurs. Servicemen, Dealers and Experi- 
menters. We, at ALLIED. wel- 
come your letters always. and 
invite your correspondence 
on all types of radio 
problems. 

The new AL- 
LIED Spring and 

Summer Catalog is 
now off the press. If 

you haven't received your 
copy, write for it at once. 
This new book offers you the 
recent sensational tube price 
reductions and again makes 
available R C A Radiotron 
tubes for outright purchase. 
The Spring and Summer AL- 
LIED Catalog is devoted 

100% to Radio. It features everything for 
the Serviceman, Set-Builder, Sound Special- 

ist and Experimenter. Lists thousands of exact 
duplicate standard replacement parts; up -to -the 
minute test equipment; dozens of new set -building 
kits; new All -Wave Receivers -electric, 
battery. 32 Volt, and Auto Radios - 
the latest Sound Systems, every- 
thing for Short Wave 'trans 
m i t t i n g and Receivin... 
\\-rite for this new 
Catalog now. 

Above -No. 720. Below -No. 721. 

We offer an out - 
,nding new type of 

F'obLc Address system 
to meet the growing 
demand for mobile 
sound amplification. 
Develops full 20 watts 
output. Operates com- 
pletely from a 6 volt 
storage battery. glas 

e built-in electric 6 volt 
dual-speed phono motor. Input is for 

mike and phono; with mixer control panel. 
t hily one of many new Sound Systems de- 
veloped by ALLIED. Send your Public 

Address specifications to our Sound Engineering 
Division for valuable advice and attractive quo- 
tations. We can serve you better. 

Please Soy That You Saw If in RADIO -CRAFT 

ALLIED RADIO CORPORATION. 
933 W. Jackson Blvd., Chicago. Ill. 
Or D. 

me the fellmring: 

l'IIEF: vpring and Summer ALLIF :Ir Catalog I 
1,1.111411 Information on your nei Mobile Sound 

.t, m. 

Name 
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No use doing a nose -dive under the servire 
bench -or digging into a bunch of old cig- 
arette tins fur that umpthyump ohm re- 
sistor.. . . 

Get this new CENTRALAB HANDY RE- 
SISTOR RACK that's FREE with an as- 
sortment of 40 CENTRALA It RESISTORS. 
You'll like the way you can instantly 
"spot" just the resistor you're looking for 

or tell just what resi -f:uica values are 
missing. 

FREE! 
CENTRALAB 

J HANDY FIXED 
. RESISTOR 

Jj;A RACK 
15 x 91'', inches . .. sturdy steel 
and Includes an R M A Color 
chart in FULL COLORS. 

NEW! Centralab Volume Control Guide 
The c EN't'ItAl..tl: V111.1 -alla ON'FItnt. 
(II'111F :n hrn,r, 11111 ever before 
. . . u ur la u, n rlru, .t.k your l ,hoer for a rotar. 

MAIL COUPON NOW! 
CENTRALAR 
900 E. KEEFE AVE. 
Milwaukee. Wis. 
IIe: n I 1 Information about your special dosl 
shish ni- iu,i -: ' FREE II.t NI0V FIXED RE- 
sisr,lt lita E. 

N.tMF. .._.__..... ..... 

.tpURRSS .. 

MV .l(.IN:GIt eS .. 

STATE 

It. (ratl. 

RADIO -CRAFT for JUNE, 1935 

THE LATEST RADIO 
EQUIPMENT 

(Confinuad from. page 757) 

RUBBER -JACKETED SHIELD CABLE 
(723) 

NI MORE toping of the shielded control -grid 
aire in the radio set, or the lead from 

cryit: l microphone to amplifier input, if the new 
"rubber jacketed" conductor is used. The flexi- 
ble conductor is covered with cotton, over which 
is placed the usual mesh shield: a serving of 
thick, soft rubber acts as protection against 
damage and corrosion, and prevents accidental 
short- circuits and grounds. 

WATERPROOF "DOPE" (724) 
(General Cement Mfg. Co.) 

HIS waterproof "dope' is a chemical solution 
1 especially suitable for firmly holding coil 
windings in place. An unusual characteristic 
of the chemical is that it not only gives the coils 
a tough, moisture and weatherproof film. but 
also causes the windings to contract and thus 
more tightly hug the coil form. Recommended 
for waterproofing sets and speakers that are 
exposed to the elements -as in a car, or boat. 

"CLUB ROOM" PHONO. AND P.A. 
UNIT (725) 

(Federated Purchaser, Inc.) 
HIS new 110 V.. A.C. "phonograph table" THIS 

ideally adapted for use in clubrooms, small 
lecture halls. etc. Microphone connection per- 
mits use as a small P.A. unit. Incorporates a 
2 -speed phono. turn -table. Room capacity is 
about 250 people. Finished in black crackle, 
with chrome trimmings. Size, 2O1í x 15 x 25 
ins. high. 

IMPROVED 5 -TUBE SHORT -WAVE 
SET (726) 

(Radio Trading Co.) 
TWO interesting features are found in this 

sew Doerle "de luxe" short -wave receiver. 
First, it is equipped with a 125 -to -1 bandspread 
dial: two knobs, on concentric shafts. provide 
fast and slow tuning. Second, antenna circuit 
accommodates either standard or doublet an- 
tenna. A 6 in. dynamic reproducer is built into 
the set. 

RR 

Now! )1,11 Call 

-WE 

EQUIPmEnT 
11111111.0111111111111 

NEW! 
Amplifiers 
Complete 

in One Unit! 
Series A -30 and B -50 

s :nc time- effort -make more money -with these NEW Am- 
plifiers, for large outdoor or indoor installations. 
High output! Tone quality! Performance! Power 
output -A30, 30 watts; B -50, 50 watts. 

More Jobs! More Profits! 
No fuss. No bother. Webster advanced en- 
gineering design simplifies sale and installation. 
All accessories totally enclosed in well ventilated, 
attractive case. New products -new features of 
design -have been added to the Webster -Chicago 
line. 

NEW 

Catalog 
Send 

for 
Copy 

THE WEBSTER COU1PAf1Y 

Write for Details -Today! 
3825 West Lake St. 

CHICAGO. ILL. 

Please Say That You Sate It in RADIO-CRAFT 

CRYSTAL 
"MIKE" 
PLUGS 

INTO 
STAND 

The plug -in crystal microphone. (722) 

SHIELDING 

SERVING OF 
SOFT RUBBER 

Rubber -jacketed shield cable for control -grid leads, 
etc. (723) 

Waterproof "dope" for coils and speakers. 
(724)- above. 

"Club room" phono. and P.A. unit. 
(725)- below. 
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A MAGAZINE WHICH NEEDS 
NO INTRODUCTION 

TO SHORT -WAVE FANS 

SHORT WAVE CRAFT 
TLis loonier mm tlily magazine, SHORT WAVE ('R.\FT. 
contains everything you want to know about Short Waves. 

The wonders of world -wide short -wave reception e 
clearly described and illustrated. Latest practical Infor- 

mation for radio fans, experimenters and "hams" will be 
found. Tells you how to build short -wave receivers and 
transmitters; construct sets of one and two tulles or as 
many as seven, eight or more. Tells best foreign stations 
to log and when to tune them- includes newest and best 
circuits of the time. SHORT WAVE CRAFT is edited 
by Hugo Gernsback. 

NEW FEATURE RECENTLY ADDED -To the chart 
wave fan who has logged and obtained verification of the 
largest number of short -wave stations from all over the 
world during one month, will be awarded magnificent 
24- silver trophy. 

Special This Month Only! 
For the month of May only. we offer readers of this 
magazine the opportunity to read radio's greatest short- 
wave magazine at a special saving. The regular subscrip- 
tion price is $2.50 per year. You can now get SHORT 
WAVE CRAFT for the next 

8 MONTHS 
FOR $1.00 
II -Color Cover 

Over 200 illustrations 
9x12 inches in size 

25C The Copy 
ON ALI, 

NEWSSTANDS 

St nil remittance by cheek, money order or U.S. Postage 
Stamps. Register letter if it contains cash or currency. 

SHORT WAVE CRAFT 
99R Hudson St. New York, N.Y. 

AIR CONDITIONING 
is America's Next Great Industry 

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 con- 
ditioning equipment has been installed In public auditori- 
ums. theatres, studios. department stores. office buildings 
and manufacturing plants. The tremendously broad possi- 
bilities in this new industry are hound to give employment 
and success to men far -sighted enough to see Its advenes- 
ment and development. 

Well-known Engineer Edits Manual 
The OFFICIAL AIR CONDITIONING SERVICE 

MANUAL is edited by L. K. Wright, an expert end 
leading authority on air conditioning end refrigeration. 

In this Air Conditioning Service Manual nearly every 
Page is illustrated: every modern installation and indi- 
vidual part carefully explained: diagrams furnished of all 

nown equipment; special care given to the servicing and 
installation end. The tools needed are illustrated end ex- 
plained: there are plenty of charts and page after page 
of service data. 

CONTENTS IN BRIEF 
History of Air Conditioning; Fundamental Laws: Meth- 

ods of Refrigeration; Ejector System of Refrigeration; 
Compression System at Refrigeration: Refrigerants; Lu- 
bricating Oils; Liquid Throttle Devices: Servicing Ex- 
pansion and Float Valves: Servicing Refrigerating Sys- 
tems; Control Devices; Thermodynamics of Air Condition- 
ing: Weather in the United States; The Field of Air 
Conditioning Insulating Materials: H eat Transmission 
Through Walls: Complete Air Conditioning Systems: Es- 
timating Requirements for the Home, Small Store. Res- 
taurant: Layout of Duct Systems; Starting Up a System: 
Operating and Servicing Air Conditioning Systems: Air 
Filtration, Ventilating and Noise Eliminating Devices: 
Portable Electric Humidifiers and Room Coolers; Auto 
matie Humidifiers; Air Conditioning Units for Radiator 
Systems and Warm Air Systems: Central Conditioning 
Units, etc. 

352 Pages 
600 Illustrations 

9x12 Inches 

Flexible, Loose -Leaf 
Leatherette Cover 

$500 A COPY 

(Rend remittance by rie,k, money order or Unused 
G.R. Stamps. !Croi.frr letter if it contains stomps 

or rut r, nay.) 

GERNSBACK PUBLICATIONS, INC. 
99R Hudson Street New York. N. Y. 

935 

BAND-SPREAD 
' VERNIER 

S.-W. set has "second- hand" vernier- (726) 

VELOCITY MIKE MAGNETS OF 
NICKEL -ALUMINUM -CHROME 

(Amperife Corp.) 
INCREASED output with reduced physical 

dimensions is the outstanding feature of a 
new velocity microphone. The "secret" lies in 
the use of permanent magnets made of a special 
nickel -aluminum -chrome alloy twice as strong 
as 36 per cent chrome steel. The output is 
thus increased 6 db. 

r 

A velocity mike with 
improved magnet sys- 
tem. Operates without 
background noise, and 
has wide frequency re- 
sponse. Acoustic feed- 
back and hum pickup 
have been eliminated. 

(727) 

OPERATING NOTES 
(Continued from poe/c 796) 

the plate by the hinge of the door and attaching 
a new shielded lead -in to the old one, I pulled 
the new through by pulling the old one. Making 
sure that the shielding would not touch the 
antenna I soldered the new lead -in to the 
antenna and grounded the shielding to the frame 
as many places as I could, as shown in Fig. 4. 
Carefully replacing everything that was taken 
off, the job looked as good as new. On trying 
the set it was found to be O.K. except when the 
engine was running. The noise, noticed more 
at the high -frequency end of the dial, sounded 
like faulty suppressors. These tested up O.K. 
and upon turning on the dome -light while the 
set was operating and the ear engine running 
I found that the noise was considerably reduced. 
By placing a choke (the series coil of an old 
cutout) in series with the dome -light wire and 
a .5 -mf. condenser on the battery aide of the 
choke, the noise was completely eliminated. 

(If an old cutout is not available a suitable 
choke may be made by winding about 30 turns of 
No. 18 enamel wire on a % .in. form about 3 

ins. long.) 
JACK BALL 

1935 PHILCOS 
IIN THE. past several months we have had a 

number of complaints on all Philco volume 
controls, even those used in the Ford- Philco 
auto -radio sets. Here is the remedy: 

Before replacing the entire unit, remove the 
control, and then carefully bend back lugs that 
hold the switch unit to the control. The slider 
is now exposed. 

Next, carefully solder a small wire (about No. 
30) as shown in Fig. 5. This pigtail contact 
within the rocker arm successfully eliminates a 
noisy and erratic volume control. 

CHAS. EDW. HARRISON 

Please Say That You Saw It in RADIO -CRAFT 

J. MATHESON 
BELL 
Radio 

Manufacturer 
for IS years 

759 

Want Men 
TO Sell Radios -Spare Time 

Since 1921 I have sold radios through trained radio men. 
Not the type of "price cutting" radios generally sold In -tons but radios of a quality which only radio men can 
,./1111.11.1111P. 

I need more men in my organization, men who actually 
know radio values because no other could ever sell my quality of radio. fare me your spare tinte ... evenings, 
ed till .show you tpdios which will sell ... wait a simple 

dt moutrat ion. 
I'll guarantee that any eight year old child ran attually 
lone In the European .stations. It's one thing to tune In 
London but ... finite another to tune them in as ... easy 
as any lo al and . . . with real volume. 

NewAuto Radio e 71795 
Here is the sensation of the year -an Auto Radio you'll 

he pond to handle. No need to worry any more about 
in -tolling or service difficulties for these are a thing of 
thy. past. 
No vibrator trouble . . no aerial trouble . Installs. 
tion so simple that every job gives you an extra profit. 
.tt titi; unheard of low price you get amazing reception ... distance and lone. Tubes and remote control Included 

or for those sew 555,11 it . . . the very latest ash 
tray i alLd tun 51h panel; to mat all ar amt any 

nrlh cables. 

Special Offer to Radio 
Service Men 

make money ... t is 
money out of Auto Radios .. . But . Start now. This 
still be the Year. Everyone wants an Auto Radio 
prom' by near 

ry as 
ar sales ... Cash in on this demand NOW. 

I make a full line of radio, . up to 12 tube radios in 
taonera of 1tí Inch solid walnut. My line is complete, 

volt volt air cell operated. s volt no "R" batteries, 32 volt, 
and in 'AC" from fire to twelve tubes and all of a quality 
you ran sell and ... make friends. 
I know the radio service man's problem. There Is real 
money to be made If ... you get lined up right. but it 
nicer will be with the regular lines on which prices are 
Aa+hed . just where you least expect. My prices aro 
newt' cut. 
Send the mutton for fine illustrated Literature and. special 
offer. You'll find both very Interesting. 

J. MATHESON BELL, INC. 
308 W. Randolph St., Dept. D Chicago 

You may send me illustrated literature and dr:a its of 
yeur special offer which will help me make extra money. 

Name - 
Address 

City State 

WHAT DO YOU KNOW 
ABOUT THE NEW 

Iaarraol vats 
OUR CATALOG No. 
128 WILL TELL YOU 
ALL ABOUT THEM 

CORNELL-DUBILIER 
CORPORATION 

4347 BRONX BOULEVARD 
NEW YORK 
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The 

World's 
Finest 
Radio 

Receiver 

The 19 -TUBE 
MAIL THIS COUPON 
for complete details, 
pictures, descriptions, 
prices, etc. 

HOWARD RADIO CO., Dept. RC 
1735 Belmont Ave., 
Chicago, Illinois, U.S.A. 
Send me FREE details on the HOWARD 
GRAND 

Name 

Address 

1 

All -Wave HOWARD GRAND 
It is a magnificent radio receiver with features fully a year ahead of the times. 
It has an altogether new type of Tone Control that lifts the bass instead of 
"cutting" the highs. It has High Fidelity; Band Spread tuning; covers every 
broadcast, short -wave and long -wave band; has superlative Sensitivity; a 

Choice of Selectivity; 20 watts output; Beat Oscillator for code reception; 
delayed Automatic Volume Control; Phonograph Jack; Headphone Jack; 
a new kind of dial and Band indicator; two R.F. stages on short wave; and 
a high signal -to -noise ratio. Every part is the finest obtainable. It is truly 
"THE WORLD'S FINEST RADIO." Yet it is surprisingly LOW PRICED. 
Write for details. 

HOWARD RADIO 
1735 BELMONT AVENUE, CHICAGO, ILLINOIS, U.S.A. 

"AMERICA'S OLDEST RADIO MANUFACTURER" 

Get Into a Line 

Where There's 

Action -Every Day - 
And a Payday Every 

Week -You Be the Boss! 

Right now while hundreds are look- 
ing for work where there isn't any. 
the radio service field can use 
trained men. With the proper 
training and the ne,essery equip- 
ment, you can enter this field 
and make a comfortable living. 
We include with our course this modern set analyze 
and trouble shooter without any extra charge. Thi 
piece of equipment has proved to be a valuable help to 
our members. After brief period of training. you eat 
take the set analyzer out on servi,e calls and really colil 
pele with "old timers." We show you how to wire short- 
wave receivers- analyze and repair all types of roll 
sets-and many other profitable lobs can be yours. Teach 
Ins you this Interesting work is our bovines., and we hay 
provided ourselves with every facility to help you learn 
quickly yet thoroughly. If you posses: average Intelli 

genre and the desire to make real progress von your moo 
merits, you will be interested. 

Analyzer & 
Resistance 
Tester - 
Latest 
Design - 
YOURS 
Without 
Extra Cost 

ACT NOW -MAIL COUPON 
Start this r ! Seai for full detoils of our plan and 
free booklet 

very minute! 
how cavity you r cash In on 

radio quickly. Don't put it WTI Write today. tSEND NOW: 
r 

RADIO TRAINING ASSN. of AMERICA 
Dept. RC -56. 4513 Ravenswood Ave., Chicago, III. 
Gentlemen' Send me details of your }enrollment flan 
and information on how to learn to make real money 
In radio quick. 

Name 

Address 

lily Neate J 

A NEW HIGH -FIDELITY ALL- 
WAVE RECEIVER 
(Continued from page 730) 

entirely, since this section of the receiver in 

combination with the oscillator provides prac- 
tically all of the selectivity which "cuts" the 
sidebands (resulting in poor tonal quality). 

One of the most important prerequisites to 
high- fidelity reception is that the station re- 
eived have a very high field strength, so that 

the normal background noise is blanketed out. 
otherwise the extended frequency range would 
unquestionably do more harm than good, 

in that the various undesirable noises would be 
amplified in proportion to the signal. This prac- 
tically limits high -fidelity reception to local sta- 
tions, or those within a radius of approximately 
75 miles. Since local stations are separated at 
least 50 ke.. the selectivity requirements of a 
high- fidelity receiving system are negligible. 
Measurements indicate that only three tuned 
circuits. even when stagger -tuned give the de- 

sired station separation. Since this is the case, 
why use the I.F. amplifier. as at its best it still 

'cuts'' s:dcba nd>. 
The result of our reasoning. then, for "best" 

Programs. is a T.R.F. receiver -with a simple 
switching arrangement to connect the I.F. ampli- 
fier and oscillator into the circuit when addi- 
tional selectivity and sensitivity are desired. The 
schematic diagram in Fig. 2 shows how this is 
accomplished in a commercially- available receiver 
model. 

For extreme distant reception it is only neces- 
sary to throw the switch to the other position 
and you have a receiver capable of picking up 
the weakest station, whether short -wave or 
broadcast. The frequency- converter stage, an 
exclusive feature (described in November 1934, 
RADto- CRAP -r) is then automatically connected 
into the circuit. This stage makes it possible 
to combine the enormous amplification of a low - 
frequency I.F. stage, (without the usual super- 
heterodyne hiss) with the excellent image - 
rejection characteristic of a high -frequency I.F. 
stage, making the receiver ideal for both short- 
wave and broadcast reception. Without a fre- 
quency- converter stage the design of an all - 
wave receiver must be a compromise either 
favoring the short -wave or the broadcast band. 

Fig. 2 -The circuit of the T.R.F.- Superhet. receiver described above. 

Please Say That You Sore It in RADIO -CRAFT 
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DEAF -AID EQUIPMENT - 
A SERVICE MARKET 

(Continued from page 728) 

customers will also bring relatives and friends 
with them that otherwise would not frequently 
attend because of the hard -of- hearing member 
of the family. Properly approached, such am- 
munition should sell the theatre owner. 

Another good prospect is the churches. In 
most case, the church organizations are too poor 
to even approach on the subject. A good begin- 
ning is to find a well -to -do member who, whether 
he admits it or not, has defective hearing and 
try to sell him on the idea of donating the sys- 
tem for the good of the community. If necessary 
to reduce the cost to him, you can suggest his 
donating the system less the phones, and each of 
the members having defective hearing buying 
their own receivers. Another suggestion is to 
contact a list of members having poor hearing 
and get them to pool their money together to 
get the equipment. 

These are a few ideas and many more will sug- 
gest themselves to the radio man who is actively' 
out creating his market for sound apparatus. 

As for specific equipment for these installa- 
tions, the diagram shows a reasonably priced 
group of well -designed apparatus, the installation 
of which the dealer or Service Man can be as- 
sured will result in trouble -free operation and 
whose performance will increase his reputation 
and bring him more sales. 

In discussing hard -of- hearing "aids" with the- 
atre owners who do not have any stage show 
presentation, the point is sometimes brought up 
by them that with all of the volume they have 
available. it should only be necessary to install 
the phones and connect them across their stage 
speaker line and that they, therefore, do not need 
any additional amplifier. Of course. a "bridging 
amplifier" is necessary as you can easily show 
them. Unless these phone circuits are isolated 
from the speaker line by some sort of bridging 
amplifier, clicks will be heard in the speakers 
as phones are added and removed, volume will 
be affected by the number of phones in use, and 
most serious of all, frayed cords causing short - 
circuits, mischievous patrons tampering with 
control boxes and innumerable other ways of 
causing short circuits mean stopping the show. 

Regarding installations as a whole, the place- 
ment of control boxes is merely a matter of us- 
ing good common sense, and the actual wiring 
and installation of the system neither compli- 
cated nor expensive. 

The business is there for you if you will go 
out and get it. Every year is seeing a greater 
acceptance of sound amplification and the many 
ramifications and extended use of amplification 
equipment as so greatly demonstrated at the 
1933 -34 Chicago Fair has done much to make 
the public and "business" sound conscious. 

NEW DATA ON AIRPLANE 
TYPE RECTIFIER TUBES 

High altitudes where freezing temperatures 
prevail have developed problems that the old 
type rectifier could not satisfactorily solve. The 
mercury type rectifiers have well -known limits 
of ambient temperature in addition to the gen- 
eration of R.F. noise. These same general limi- 
tations of mercury -type rectifiers exist in the 
operation of P.A. or amateur power supply 
equipment. 

Raytheon- pioneer of the 83 -V rectifier -now 
contributes to the solution of these problems by 
developing three higher voltage high -vacuum 
rectifiers known as RK -19, RK -21 and RK -22. 
These three new tubes are rated at 1250 V. 
R.M.S. per anode and 3500 V. maximum in- 
verse peak voltage. Their peak current rating 
is 0.600 A. The RK -19 is a full -wave rectifier 
with a 7.5 V. 2.5 A. heater. The RK -21 is a 

half -wave rectifier with a 2.5 V. 4.0 A. heater. 
and the RK -22 combines the elements of 
two RK -21 tubes in a single envelope with the 
heater operating at 2.5 V., 8 A. 

The 866 -A rectifiers in airplane equipment are 
being replaced in many instances with the new 
RK -21 and RK -22 tubes. In general, where the 
R.M.S. voltage per anode does not exceed 1230 

V., type RK -21 is interchangeable with the 866 - 
A and two 866 -A rectifiers can be replaced by 
a single RK -22. 
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"GENERAL" Auto -Radio "B" VIBRATORS 
.ttetElnl Sire 

/teplar4em4ent. 
I'nit. 

Mountings and Connections 

to fit 156 Models of 
Auto Radios 

To insure the most perma- 
nent and dependable serv- 
ice possible in equipment 
of this kind, the General 
full -wave vibrator is pro- 
vided with the highest 
grade Swedish spring steel 
reed and with oversized tungsten 
contacts- assuring long life. The 
springs are firmly clamped between 
bakelite insulation supported with 
the coil on a rigid metal base to 
which is snapped a low resistance 
non -magnetic metallic enclosing case 
-no liability of mechanical injury to 
springs. 

1- -- -MAIL THIS TODAY--- - 
General Transformer Corporation, 
504 8. Throop St,, Chicago, III. 

Send me without charge a tops of "General" '' t" 
Vibrator Guide for 156 Models Auto- ltadlo sen. 
with name of nearest distributor. 

.ame 

Address 

t'iU. 

THIS SERVICEMAN WON'T FAIL 
tilt One Out of Four of Ills Competitors H ill 
Ile ko..c. more than 25 Iere,nt of al serxe ,men fall EVERY YEAR. 
Ile know.. Ps. that thousands of 
eager but I res l sri i a1ms I beginners 
rush In to take their plates, thus 
keeping conalsIltion nt fever 
pitch But he Is not 
worrying. Il.' knows Servlr0tg 
Will ahWnys he II *as] business 
FOR THE SIAN W-Iin KNnt. 
110R. and Isoause Ihis Is s 
illa future Is now s,rnre. Through 

small Investment In Spray - 
berry's Practical \Lnh:ttdcs of 

OSCILLOGRAPH 
DATAOur three 

NEW leswans 
very seretre de- 

tail of 
every 

t'.%TI1o1/F. 
RA V TURF; or OSCIL- 
14HI t.t l'II may prove 
north as You than 
the .surprisingly low price 
asked for the entire course. 

r 

Radin Sursis',. he has bnrnsvl te 
du all kinds of work gtdrkw. tnt- 
ter and in THE LItHl:ItN wag'. 
Ile has dis revered Iò, knack of 
binding most profitable 
"r building at reputation for the 
/inn ot work in ills community. 

Sarh n man la typical of bun- 
dusts of Spraylnrry -t rai and snrv- 
Icenan thronglont the world. Cer- LMinlr. you owe it to your own 
forure to tucst )gate a Plan of- 
fering so Inuit-II for su little; 

F. L. SPRAYBERRY, 2548 Unri Pr 
Waiveshinsgty ton. 

laiDe. 
.C. 

N.W.. 

n , , , . At ,üll :odor to me. please send full details of your 
stunned training plan for radio servicemen. 

Name 

l'.mnp lete Address 

SPRAYBERR Y'S PRACTICAL MECHANICS Np ;O SERVICE 

t °22% Greater 
WITH THE 

WARD 7fla9ic 
Auto Antenna 
ESPECIALLY DESIGNED 
FOR TURRET TOP CARSt" 
ro.urther tours Perfect 
Auto Receaooa a 
WARD No.Lor, 
SUPPRESSORS 

Signal Strength Efficiency! 
ordinary type of 

under -car a n t e n n a 
gives only 60.'' Signal 
Strength Efficiency. 
The WARD Magic 
Super Antenna gives 
82'. Signal Strength 
Efficiency! 

Approved for all Turret Top Cars and many others 

DEALERS' JOBBERS' SERVICEMEN' Wont. for Illustrated Catalog' 

IST THE VVH'YYDD PG30DMCí5 Q`:lJ-Ira CLEVELAND, 
2tOHIOPEU. 

SpAE. 

GOOD NEWS!! On page 708 of this issue appears an important announce- 

ment about the 1935 OFFICIAL AUTO -RADIO SERVICE MANUAL. Be 

sure to turn to this page now for full particulars. 

Please Say That l'ut Saw It in RADIO -CRAFT 
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Modern Testing Instruments 
that give Accurate Measurements, 
Longer Service and are Lower -Priced 

DEPENDABLE MULTITESTER MODEL 403 -A 
Service men and dealers highly praised the Model 403 Mul- 
titester -and it deserved praise. But the new improved 
Model 403 -A "DEPENDABLE" MULTITESTER insures even 
greater satisfaction at less cost. Embodying every feature 
of the former model, No. 403 -A is more compact, having 
been designed as a companion instrument to the new Model 
501 ANALYZER UNIT described below. 
2,000 ohms per volt. Accuracy within 2 per cent in D'ARSONVAL 
type moving coil meter. 3 -range 0- 2,000,000 ohmmeter; 4 -range 
0 -5 -50- 250 -750 voltmeter: 0 -500 microemmeter. yyg 95 
COMPLETE, ready to operate - ..- ..- ..- ..- .. -..- 3Net 
KIT $10.65 

DEPENDABLE A.C.- D.C. METER 
UNIVERSAL SCALE- COPPER -OXIDE TYPE 

D.C. Accuracy 2% A.C. Accuracy 5% 2000 ohms per volt 
Tills s voit ive microammeter, pith D'Arsonval movement. 1: furnished In a 

!hock uakelite race. 1)e.ig ned part irularlY for use as a 3Iultirange imtru- 
ment for accurately measuring A.C. and D.C. voltage and current Y sepa- 
rate ohmmeter scale. reading front 0- 21)110 ohms, can be used in circuits so a' 
tu read up to 20.000,000 ohms. wales read 0 -5- 250 -750, in volts and milli- 
amperes. 
I 'ull-aavr tooper.oxhle rectifier and its advanced circuit deign, are protected 

e patent license. Leads are included for use In external c 
l 
nuit: of all tape.. 

I +al meter has a 500 microampere movement giving a sensitivity of 2000 

,Igrmise ,n, laded for building various A.C. and D.C. testing d., 

Meter complete with rectifier 57.25 
Net to Dealers and Servicemen 

FREE -REFERENCE -POINT TESTER 
New Model 502 

Now, even greater convenience and accuracy in point -to -point test- 
ing. Saves time, temper, money and mistakes. 
Tests between any tiro tube elements, or chassis or ground. Auto- 
matic selector switches. No fussing with jumpers. plugs and 
jacks. Silver- plated moving arms, contacts and collector rings 
insure love resistance. 
10 -wire analyzer cable, with individual chassis- ground lead. Extra 
points on selector switches and extra socket apace for future ex- 
pansion. 5'4 "x8" etched panel. 
Price, complete, Including 5 "Sure -Pull -Out" 

Adapters 
56.85 

DEPENDABLE CONVERTER UNIT 
'Inc DEPENDABLE CONVERTER 1'N1T permits any D.C. mllliammeter to be 
...cd a. mllil.nge A.C. Voltmeter. The meter ran then he used a ratting 

ter and still respond al all rrequene ies- .1.F., 1.F.. and IL E. Four different 
s I voltage ranges a available. These correspond to the more popular multi- 

ae D.C. scales in use. as foliose:: 

Model 601 5, 50. 250, 750 I Style A -for 
resistance 

Style It -far 
natice 

270. 150 1 
Style 

.i +tamer Malel 604 1, 5. 

Model 60. 5, 50, 230. 1.000 

Model 603 3, 30, 300. 600 

1 mil meters, 27 ohms 

1 mil meters, 50 ohm' 

z mil meters, 100 ohm, 

Speci[y both model number and style. as 00111, 602.1, etc., to indi- 
rate range and type meter $4.65 Net 

M \7 

We Issue No Catalog 't° " hot.... e 
r u a N. 'u o required with every order 

]'1'1 IS SENT 1 'iTU DUDES 

101 Hudson St. 
GRENPARK COMPANY 

Dept. Ifl' New York, N. Y. 

- ' Every SHORT -WAVE 
SHORTWAVE SET -BUILDER 
COIL BOOK NEEDS THIS BOOK ) 

E,.rY ee who has e..,., . 
bnild.short. ashreac,e.. 
the diner . ñ: 
ae.her i: ua0y ñ"°a.i in the a,nr, 
oae. oltr h:., h.,n ,hr. 

e. bonteu . to 'be n,os etl'Ie r ag beta satrap uprto ob iale the.: did, 

. book . u find . ibl 

the 
ai every 

ñ. .o. 
oY,htieh 1. 

enl..r u,b 1,11 
h..' oil., h,,, 

f: ee.hn dot 
; ,d Any ,., 

.b,rel.o . 'h-fix,rÁi 
or number 1 I . 1 u 

,nere ha. é:.- 
wire. 

,,iIi,hed io eueh es.yeseeeeible loon 

RADIO PUBLICATIONS, 

Sent to you uw- 
on rt.elt,e 

25c 

10IC Hudson St.. 
New York, N. Y. 

wen 
Illustrated 

KNOW 
THYSELF! 

illu."atwua 

On All Newsstands 

.Special Offer! 

Popular Medicine 

:am a 25c tor 
sample copy 

ere Hudson st. 
N.w York, N. Y, 
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INTERNATIONAL 
RADIO REVIEW 

(Continued from page 731) 

front of the cabinet and a speaker grille on the 
lower side. The cabinet is specifically designed 
to fit cars of small dimensions. The set is a 
superheterodyne and has an enclosed "B" supply. 

At Fig. B3 is an idea which appeared recently 
in WIRELESS MAGAZINE. and shows an English 
idea for installing a radio set in the upholstery - 
covered arm rest found in the middle of the rear 
seat of some sedans. The details of this set 
are left to the constructor's ingenuity. 

The set shown at Fig. B4 is a commercial 
British car set, removed from its cabinet. The 
receiver is completely self -contained having a 
"B" power unit (at the left) and a super- 
heterodyne receiver (right). It is interesting to 
note that the "all- metal" Catkin tubes are used 
in this set. Figure B5 shows the same set in 
its metal box and the remote control with a 
modern airplane type dial. This set appeared 
in THE BROADCASTER AND WIRELESS RETAILER. 

The last set is one from Australia, and has 
been called the Mickey Mouse because of its 
small size. It appeared recently in WIRELESS 
WEEKLY. This set contains all the refinements 
found in the latest American sets. such as 
A.V.C., dustproof construction, superhet. cir- 
cuit, compact design, airplane -type remote con- 
trol. etc. 

These few samples of foreign auto radio sets 
will give the reader an idea of the progress 
made in these countries. A review through the 
International Radio Review pages of past issues 
of RADIO -CRAFT will reveal some of the earlier 
designs. 

A NOVEL LAMP SET 
T11E LITTLE lamp shown in Fig. C is an in- 
genious example of novelty set design in Ger- 

many. The set is enclosed in the ornamental 
base. with a long shaft from the tuning con- 
densers extending up through the shaft of the 
lamp. The lamp shade is marked with numerals 
and the long pointer which is attached to the 
condenser shaft serves both as dial and tuning 
control. The loudspeaker is concealed in the 
lamp shade which also holds a candelabra -type 
electric light bulb. 

LAMP 
SHADE 
DIAL 

TUNING 
CONTROL 

AND 
INDICATOR 

LAMP BASE 
RECEIVER 
CABINET 

ON -OFF 
SWITCH 

A German novelty in radio sets -a lamp- radio. 
(Radio Press Service) 

SHORT CUTS 
IN RADIO 

(Conti n III d from page 732) 

HONORABLE MENTION 
AUTOMATIC SENSITIVITY CONTROL. Figure 10 

shows a satisfactory method of connecting vari- 
able volume control to end of gang condenser 
shaft to increase sensitivity of set at higher end 
of dial by automatically decreasing the fixed 
cathode bias resistance as the tuning condenser 
is varied. 

The 50 -ohm variable resistor, or volume con- 
trol is ganged to the condenser shaft as shown. 
This will be found to be quite an interesting 
attachment on some of the less expensive seta 
that use a variable cathode type of volume con- 
trol, and which have a tendency to oscillate at 
the lower dial setting. 

CLAIMS KErrt.D 
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EVERYDAY SCIENCE AND 
MECHANICS is the finest scientific -technical -mechanical construc- 
tional netaanine in the told. t'p- to-the- 
Do.ute 

with s flash., of sr.ientiitle events. r 
zen. .f a ustr.eH.nnl articles and many popular experiments. Ideas from which 

you tau make things to .ell. 

etttYO1 s 

A HOST OF INTERESTING 
SUBJECTS COVERED: 

\ \'...d norkina -- l'hologrei,b - Magi.-- r.aenn, and Inventions- 
Bonk Review. - aletal- working- 
Chen istry - Rnei a ing - i- 

iopy 
-ll etrha Experiment.. 

inusehold ilelpe- Antrono,ny -t'riao Conteout -end other 
enbi,rro. 

Get your copy today! 
On all newsstands 

10c the copy 

Over 150 Illustrations 

Most Amazing' 
TYPEWRITER 

BARGAIN 
EVER 
OFFERED 

NEW 
REMINGTON 
PORTABLE only 
FIRST TIME! Remington's 
new purchase plan now lets 
you buy a genuine latest model Remington Port- 
able No. 5 direct from the factory for only 100 a 
day. Not used or rebuilt. Not incomplete. A beau- tiful brand new regulation Remington Portable. 
Standard 4-row keyboard. standard width carriage, 
margin release on keyboard, hook spacer. auto- 
matic ribbon reverse; every essential sential feature found 
in.standard typewriters. 
With your mach inewe send youtree a19-page course 
in typewriting. Teaches touch system quirk l>.ea ily, 

Soon you dash off letters quicker than 
FREEwith pen and ink. You also get a hand- 

some. sturdy Carrying case free. 
Typr'ririeg BIG PRICE REDUCTION cp.rw 

FREE 
Carrying 

Caw 

The unlacing low price and cn.y tenne 

` 

make it namable for you to bay 
this gerlrtiIte complete Remington 
Portable for only 10c a day. But wo 
cannot guarantee present prices long. h Higher wage scales, rising cost of nm- 
terimis, everything points to higher pres. 
ur liberal offer till holds good! hi19 o 

Von Don't Risk One Cent 
Try this typewriter in hone or 

Rice on our 10-day f'lEE TRIAL 
(1FFElt. Then, if you do not agree 
that it is the finest portable at 
price, return it at our expense. Yon 
don't even risk shipping charpes.Dan t 
wait. Mail coupon now. It's the Twat 
chance you've over had to o Wn w 
complete a machine for so "little 
tm,n d, net NOW! 

CLIP COUPON NOW 
Remington Rand. Inc.. Dept. 189.6 
205 Eut 42nd St., New York City 

Please tell me how I can buy a new Rem- 
ington Portable ty pew riter for only ne u da;. 
Also enclose your new catalog. 

Same 

Address 

tits star, 

I 9 3 5 

THE NEWEST IN CAR 
ANTENNAS 

(Continued from page 721) 

The new car -type dipole antenna has an 
overall length of 4 ft.; the distance between 
the two dipole sections is 5 ins. Rubber 
grommets are inserted in the brackets to com- 
pletely insulate the antenna from all metal 
objects, and the antenna itself has been prop- 
erly protected; first by copper plating, sec- 
ond by a dull gray baked crackle enamel, and 
third by dipping the complete antenna in a 
special wax. This process gives long life 
which normally would be reduced in areas 
near salt water. These special treatments 
provide sufficient insulation to prevent serious 
leakage to the car body as might be caused 
by dirt, grease, ice, water, etc. A special 
low- capacity transmission line is supplied 
with each antenna; one end of the line grounds 
to the car body. close to the antenna. Both 
runningboard positions should be tried, to de- 
termine which side of the car results in least 
noise pick -up. 

The dipole is broadly resonant to a wave- 
length of about 7 meters, at which car-igni- 
tion interference is greatest. On most in- 
stallations the antenna must be located paral- 
lel to the runningboard for minimum noise 
pick -up. With the antenna thus symmetri- 
cally located with respect to the body of the 
car, and with a set connected to the antenna, 
the antenna -to -car capacity of each leg of the 
dipole will be equal. and current flowing to the 
car from the antenna leg of highest potential 
will be equal and opposite to that flowing 
from the car to the antenna leg of lowest po- 
tential; as a result, these circulating currents 
will not flow through the receiver. This 
reasoning applies to all other points along the 
dipole, with relation to the car body. 

That this is not just theory, but works out 
in practice. to really eliminate interference, 
may be demonstrated by moving the lead to 
the set off- center, in order to produce unbal- 
anced voltages in the two legs of the dipole. 
Now, the capacity from the highest potential 
leg to car will be larger than the capacity 
from the lower- potential leg. The difference - 
current flow will then be through the receiver, 
as "noise," since all of the circulating cur- 
rent from the longer side cannot return to the 
shorter side through the smaller capacity 
coupling. 

READERS' 
DEPARTMENT 

(Continued from page 737) 

the newest British Tompson- Houston pickup 
We give below the table of output frequency 
and voltage published in the article and you 
can see that at the bass end the pickup gives 
an output in excess of 6 volts! 

We hope that you do not mind our calling 
this to your attention but in view of the fact 
that it was a gross misstatement of fact, we 
thought that you would not object. 

Audio 
Frequency 

9.460 
7.720 
6,650 
6,120 
5.550 
6,160 
4,700 
4,450 
9,400 
9,540 
3,015 
2,512 
2,075 
1,788 
1,579 

Voltage Audio Voltage 
Output Frequency Output 

.2 1.362 1.4 
.25 1,035 1.6 
.25 993 1.7 

893 1.8 
773 1.9 
526 2.1 
445 3.5 
340 4.0 
261 4.7 
205 4.4 
150 5.5 
104 6.1 

79 6.2 
52.4 5.4 

.3 
.25 
.35 
.2 
.4 

1.2 
2.2 
1.3 
1.5 
1.3 
1.4 

C. B. Scorn, 
The Brush Development Co., 
Cleveland Ohio. 

Far from objecting, Mr. Scott, we welcome 
your correction of the statement in our Octo- 
ber 1934 issue. However, we are sure that 
the authors made the statement in good faith, 
keeping in mind only the magnetic type of 
pickup. Thank you for the correct information. 

Please Say That You Saw It in RADIO -CRAFT 
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5- IO- 15- 20 -Watt 

RESISTORS 
. . . smaller than a Cigarette! 
Genuine wire -wound vitreousenameled units reduced to 
most Compact dimensions. Nothing sacrificed except trouble- 
some bulk. Another Aerovox engineering achievement! 

Quality wire ... 
c 

rack -proof 
refractory tubing , , . pee - 
cisely wound. 

Wire ends braced to lugs 
pigtails soldered to 

terminal bands . . . stiff 
wire leads. 

Heavily coated with vitreous 
porcelaine me, . per- 
manent seals. . Moist urn- 
proof, llama go-proof. 

tbnscrrativelc rated . . . 
adequate twat dlaipat ion 

longea servis -e lire. 
.lust install them and forget 
them! 

Get the Facts! New tataloq m- 
r plete re19si35 stor and condensfor 

coe 

line. Also sample ropy Research Worker. Remember 
AEROVOX -MORE quality for LESS money. 

CORPORATION 
76 Washington St. .. Brooklyn, N. Y. 

VAR 
pATENT pENB ITONE 

A new revolutionary 
variable fidelity audio 
transformer. Enjoy life- 
like reproduction in 
auto radios with the 
new UTC VARITONE. 

The new UTC VT -I 
VARITONE corrects or emphasizes high 
or low notes or both. 

Distorted phono and radio reception 
can be brought back to pleasant high 
fidelity standards by using the VT -I 
VARITONE. If you are troubled with 
too much lows, or too much highs, or 
with tinny quality, use the VT -I VARI- 
TONE and notice the difference, 
Type VT -I designed to work from a single 
plate or low impedance pickup or mike to 
I or 2 grids. Net fo servicemen 

5 e O or P.A. Specialists 
See your local distributor for 

descriptive literature. 
UNITED TRANSFORMER CORP. 

266-R Canal Street New York, N. Y. 
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FREE Just off th press1 

1 

BARGAIN 
CATALOG 

OFFICIAL DOERLE 
SHORT-WAVE RECEIVERS 

IMPORTANT BUYING GUIDE 
for Radio Servicemen, Dealers, Experimenters 

and Short -Wave Fans 
SUPPLEMENT CATALOG NO. 29 

1935 SPRING -SUMMER EDITION 
LOWEST PRICES THIS BOOK WILL SAVE YOU MONEY 
32 Pages Two Colors Profusely Illustrated 
Packed between the covers of this new book is a huge array of modern 
radio equipment and other electrical and scientific merchandise- perhaps 
the very material for which you have been looking -and at prices which 
cannot possibly be any lower. A truly important buying guide for radio 
servicemen, experimenters, dealers, short -wave fans, biological and op 
tical students, and other men following scientific professions. 

Contains all -wave radio receivers, automo- 
bile sets, low- priced microscopes, field glasses, 
complete public address systems, official Doerle 
and other short -wave receivers, crystal radios, 
radio replacement parts and accessories, latest 
testing equipment, etc., etc. 

Name the item -and it's in the book. 
You can increase the value of your dollar by 

buying at the low prices contained in this buy- 
ing guide. This amazing book will show you 
how to save money by buying economically. 
Why not start saving now? Don't delay. Write 
today for your free copy. You are not obligated 
in any way. 

It's YOURS for 
THE ASKING! 
WRITE TODAY -send 
postcard or letter, print- 
ing your name and ad- 
dress clearly. Your buy- 
ing guide will be sent 
by return mail. Its AB- 
SOLUTELY FREE. 

RADIO TRADING COMPANY 
97 Hudson St. New York City 

TECHNICIANS' 
DATA 

SERVICE 
(Continued from page 744) 

receivers designed and built by Hallicrafters, 
Inc. Features: range of 13 to 200 meters (with 
broadcast or 10 -meter band optional), auto- 
matic wave- change switch. continuous band- 
spread, built -in monitor, speaker and power 
supply (or batteries), high -fidelity audio, and 
other refinements. 

73. HETRO HOME AND AUTO -RADIO RECEIVERS 
AND ACCESSORIES. A folder containing descrip- 
tions. illustrations, list and net prices of the 
Hetro Electrical Industries, line of console. 
phono -radio and table -model home radio re- 
ceivers, auto -radio sets, phonograph automatic 
record changers and motors, antenna systems 
and D.C. converters. 

74. SPRAGUE 1935 ELECTROLYTIC AND PAPER 
CONDENSER CATALOG. Gives specifications. with 
list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by 
the Sprague Products Co. for radio Service Men. 
set builders, experimenters and engineers. In- 
formation on the Sprague Capacity Indicator, 
for making capacity tests on condensers and in 
servicing receivers, is included. 

75. SPRAGUE TEa, -U -How CONDENSER GUIDE.. 
A valuable chart, compiled by the Sprague Prod- 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am- 
plifiers, and how to locate radio troubles due to 
defective condensers. Includes data on condens- 
er calculations. 

76. FACrs You SHOULD KNow ABOUT CON- 
DENSERS. A folder, prepared by the Sprague 
Products Co., which explains the importance of 
various characteristics of condensers, such as 
power- factor, leakage, capacity and voltage in 
determining the efficiency or suitability of a 
given condenser to provide maximum filtering 
and safety in operation. 

RADIO -CRAFT'S 
INFORMATION 

BUREAU 
(Continued from page 738) 

leakage to the ground from the tires, or by di- 
rect radiation, equals the amount of the charge 
being generated. 

The front- wheels, only. build up a sufficient- 
ly high charge to radiate to the radio antenna. 
The rear wheels do not radiate interference to 
any great extent because the charge built up by 
them is absorbed directly by the car body. 

Better grounding of the brake shoes is the 
proper way to correct the difficulty. The illus- 
tration shows how a piece of braid may be con- 
nected from each brake shoe to the brake hous- 
ing. Be sure to allow sufficient slack in the 
braid to insure proper functioning of the brakes. 

SILENCING 32 V. PLANTS 
(327) Mr. J. E. Lynaugh, Abington, Wash. 
(Q) Is there any way to silence a 32 V. farm 

lighting plant so that a radio receiver can be 
connected to it? 

(A) If a 32 V. receiver is to be operated in 
conjunction with a light plant in operation, it 
can be silenced with condensers and spark plug 
suppressors. In some cases the ignition parts 
must be shielded. 

It is also advisable that the antenna be some- 
where between 125 and 150 feet in length, and 
that the antenna be placed at exact right angles 
to the 32 V. lines. 

It is also necessary to place a condenser (1 
to 2 mf.) from each of the commutator brushes 
to the frame of the generator. 

The breaker points of the distributor system 
are already shunted with a condenser, but in 
some instances it is necessary to shunt this with 
a mica condenser. A capacity of from 0.5 to 
2.G mf. should be tried between each of the 
low potential connections on the spark coil to 
ground. Experimentation is always necessary 
in order to determine the most effective position. 
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NvEg Now 
15 C PER COPY 

ON ALL NEWSSTANDS 
TIIE GREATEST EVENT IN THE HIS- TORY OFSUIENGE- F1l ' l''ON! This a,WUnd- Der redaction in the price of WONDER STORIES t the nulminating step 
eagle to get on top and stay there! Science- fiction has always been an expensive luxury to lover s of and adventure. nture. NOW it vn 

h enjoyed by everyone at the low prices of ordinary magazines! 

If you have never real a science- fiction mega- sine before, due to their high ...oat. wr heartily advi.e you to .tart now with the new popular- ri-d WONDIilt STORIES. 'As ant sou 
t,, boy one is at your nearest newa.tand- 

'nget sthe o tgaaino 
read it thoroughly. We do not .sk you to rta- tinnw to buy it every 1111.11,h-we know you tsm1.1 not dare to miss nn i.suo after reading 
he first! 

Do your,,df n favor -get acquainted with acienrodietion now that you , afford it! finlike u.t publications, the size WWI quality of WONDER STORIES is notensluced with 
the lira -tie price .1 You get a. notch for 
15,' as you amid previously get for a quarter. 

The June i -..rya contains many nmi.val, "mo- or-the-way.- and tl lily absorbing stories 
of snp,r- .eimuifir fantasy i otbing technical. 
boring. or lanbbrrD by the lending authors 
in the tintai, phis one of the greatest murder eateries every penned, by n "slick" writer. 

Glance through these names: I:nndo Binder. 
J. Raney !laggard. Laurent, Manning. 
David 11. Keller, M I)., Ed d Remiltnn, 
W. Varlet: Nevins III. John Beynon Morris, 
Stanley G. Weinharun. Philip Jame, Bartel - if you have never seen them before. get ac- quainted with theta -for they are about to b.eoa,e your favorite ,tit thorrv! 

WONDER STORIES 
99R Hudson St. New York, N. Y. 

A GERNSBACK PUBLICATION 
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Many Auto - Radios 
Insf(tlled Last Summer 

Now Need Servicing! 
l uto- radios installed during the past sir months 

wally need MOLD minor adjustment -new tubes, 

st 
or suppressor. o other parts. Perhaps the Job 

will even he more difficult-Men youll find how 
needy the Auto -Radio Servire Manual is to re- 
pair the job quickly. 

Volume I 

1933 

{1dû e 
uto-Ra. 1O= 

$rvlce t4 It al 

Complete 
Directory 

vl dl 

Automobile 
Radio Rec. 

eives 

g1all installation 
and 

Shooting Gu'de 

To everyone s ts' purchases the OFFICIAL 
ACM-RAI/Di .,dolt{'II'E MANUAL this big 
98-page Supplemu.t is issued FREE. Practically 
all of Ilse latest sets. together with servicing In- 
formation still be found in these new page -. The 
new Supplement does not increase the cost of the 
hook to you. but gives you an Auto- Radio Sere tie 
Manual that is right up-to- the -minute with serv- 
ice notes. 

Good Money in Servicing Auto- Radios 
If you are overlooking servicing auto radios. you're 
mLshtg a great deal of business. The uto -radio 
business had Its greatest boom last summer when 
thousands of sets were sold. Ity noir many of 
these sauce sets require servicing and with hun- 
dreds of them right in your own community. you 

an build up a goal auto -radin servicing business. 
In short thine you can easily add 25.-e profit or 
wore to your regular servicing business. 

List of sels covered in the Manual 
Acme Radio Mfg. Co. P. R. Mallory & Co. 
Allied Radio Corp. Melborn Radin Mfg. Co. 
Atwater Kent Mfg. Co. Montgomery {Yard & Co. 
Audiola Radio l'o. National Co.. Inc. 
Autocrat Radin Company Noblitt -Sparks Ind.. Inc. 
Automatic Radio Mfg. Cm PMlro Radio & Tel. Corp. 
Carter Genemotor l'or; Pierre. Al ro. lnc. 
Century Radio Prods. Co. Premier Electric Co. 
Chevrolet Motor Company Radio Chassis, Inc. 
Consolidated Industries. RCA -Victor Co.. Inc. 

Ltd. Sentinel Radio Corp. 
Crosley Radio Corp. Sparks- Withingtnn Corp. 
Delta Appliance Corp. Stewart Radio & Tel. Corr 
Detrote Radio Corp. Stewart- Warner Corp. 
Emerson Eleetrie Mfg. ''o. Stromherg- Carlson Tel. 
Fada Radio & Elea. Corp. Mfg. Co. 
Federated Purchaser. Ire. Transformer Corp. of Am. 
Fend - Majeet le United Amer. Dosch Corp. 
Franklin Radio Corp. l'nited Motors Service 
Galvin Mfg. Corp. P. S. Radio & Tel. Corp. 
General Electric Co. Ptah Radio Prods. Co. 
General Motors Corp. Wells -Gardner (company 
A. II. Grebe & Co. {Wholesale Radin Sere Co. 
Grigsby -Grundy Co. Rudolph Worulzer Mfg. 
Chas. Goodwin Company l'o. 
International Radio Corp. Zenith Radio Corn. 

Over 200 Pages 

Over 500 Illustrations 
9 x 12 Inches 

Flexible, Loose -Leaf Cover 

MAIL THIS COUPON TODAY! 
GERNSBACK PUBLICATIONS. INC. RC -6.35 
99 Hudson Street. New York, N. Y. 
Enclosed you will find nu' remittance of 92.10 for 
which please send me One Copy of the OFFICIAL 
At-TO-ItADIO SERVICE SIANI'AL with FREE 9s- 
pare Supplement. Send remittance in cheek or nones 
order. Register letter if it contains cash or currency. 
\ \'E PAY POSTAGE. 

Name 

Address 

City Slate 

1935 

RADIO MONTH IN REVIEW 
(Continued from page 711) 

PUPIN 
RADIO PIONEER 
DIES 

lr H A E L idvorsky 
I. u i, i n, Professor 
Emeritus of Colum- 
bia University. died 

at Columhi:i-Preshyterinn Medical Center. N.Y., 
from uremic poisoning, at the age of 77. Pro- 
lessor Pupin was born in Idvor, Banat, 
(formerly Hungary, now Serbia 1, Oct. 14, 1858. 
In the passing of Dr. Pupin radio has lost one 
of its founders and staunchest supporters. 

Landing in America at Castle Garden. Pupin. 
then a lad of 16 years. emerged victor from 
a fist tight with Broadway "newsies" who 
thought to enjoy themselves at the expense of 
this emigrant in Turkish fez and carrying a 
piece of pie (and with only 5 cents in his 
pocket). Fifty -seven years later we find him 
professor emeritus. having been given degrees 
by 12 universities and 8 colleges. 

"In the passing of Dr. Pupin. the world of 
science lost a great mathematical physicist, the 
world of engineering a great experimental in- 
ventor, and the world at large a great natural 
and spiritual philosopher." (Dean Joseph W 
Barker, Columbia Engineering School.) 

767 

`ELECTRICITY 
IN I2WEEKS ATCOYNE 

The great Coyne hope in Chicago have a wor .-wide repu- 
tation for training men In this big -pay hold in only 12 weeks. Then 

her bete you to success by mio ung. you lifetime employment service. 

o lmy 
new plan Toll can take advantage of their wonderful method 

earning by doing NOW -no need to lose time and mope, while 
and save to rebus the aboeaese, tuition. IWIrebus L FINANCE YOUR TRAINING 

Year to get 
ay ma back, in small monthlylpaymtñánisrt- 

ing no days after your required training period In over. 
If you will write to me at once 1 will send you complete 

7 
details of this sensational new plan. together with the 
RIG FREE Illustrated BOOK telling 
all about COYNE. It tells how 
many cam while 'peening 

there without book study or 
useless theory. 

COYNE ELECTRICAL SCHOOL 
500 S. Pouting Street, Dept. AS -e5. Chicago, Illinohl 

MR. H. C. LEWIS, President I 
300 S. Paulinwe St., Dept.AS -1113, RChicago, Ill. 
me t BIG FRE.E: Illustrated Book 

training and mod I 

NAME 

ADDRESS i 
LCITY STATE J 

ORSMA MEMBERS' 
FORUM 

(Continued front pug, 738) 

piece of apparatus designed for 6 volts. 
This excess potential on the vibrator in a short 
time results in arcing and consequent carbonized 
points, loss of temper in the vibrator -contact 
spring and, finally, a vibrator that either sticks 
open due to flat springs or one that sticks shut 
due to the fusing of the carbonized points. 

Due to the heat action on the springs it is 

decidedly inadvisable to attempt repairs on any 
vibrator unless the springs are to be replaced. 

As l'or the reply to Mr. Smith, may the writer 
suggest that he install new vibrators after he 

has made sure that the generator on his cus- 
tomer's car is set to the manufacturer's specifica- 
tions. 

WILLIAM TODD. 
Pittsburgh, Pa. 

ELECTROLYTIC CONDENSER 
TESTER 

RADIO- CRAFT, OH, NI Do pl.. 
Here is a diagram of my unit for testing elec- 

trolytic condensers for leakage. The parts 
needed consist of a D.C. milliammeter, a D.C. 
voltage supply and a resistor of proper value. 

The resistor. R, is found by dividing the D.C. 
voltage by the maximum scale reading of the 
milliammeter. 

Please Say That You Saw It in RADIO -CRAFT 

Replace your worn -out 
Auto - Radio Ignition 
Noise Resistors with 
New CONTINENTAL 
SUPPRESSORS . . . 

Kit for 6 cyl. Cars, $2.70 
Kit for 8 cyl. Cars, $3.30 

Ask Your Auto 
Radio Serviceman 

IL CONTINENTAL CARBONIne. 
1391.1 LORAIN, CLEVELAND, OHIO 

lienRad 
Radio Tubes 

DEPENDABLE LONG LIFE 

Ken -Rad Radio Tubes are made 
to give clear, dependable recep- 
tion. They satisfy customers and 
build good will for dealers. Write 
for full information. 

THE KEN -RAD CORP., Inc., Owensboro, Ky. 
Division of The Ken -Rad Tube and Lamp Corp. 
Also Mfrs. of Ken -Rod Incandescent Electric Lamps 

WET AND DRY ELECTROLYTIC 
PAPER AND MICA CONDENSERS 

RECOGNIZED COO 

SUPERIOR QUALITY 
IN ALL CLIMATES till WORLD OVER 

SOLD er LEADING 
JOBBERS EV(RT WNERE 

SOLAR MFG. CORP. 
599 uoAOWAT 
NEW T O M B 

ASK FOR 

CATALOG 
OF EXTREMELY 

COMPACT TYPES 

HANDY FOR SERVICE 
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Hundreds of New Items! 
RADOLEK'S Revised 1935 Radio Profit 

Guide contains all the new items recent- 
ly brought out by leading manufacturers. 
This big book is a complete radio en- 
cyclopedia- accurate descriptions of thou- 
sands of radio parts, test instruments, 
tools, amplifiers, and receivers I 

Valuable Information! 
Diagrams, charts, illustrations! The 

Profit Guide is more than any ordinary 
catalog -it is a valuable reference book 
combining information with product data 
in such a way as to actually help you in 
securing more business and in doing your 
work more rapidly. 

Sharp Price Reductions! 
Lower prices than you have seen in 

several years! Take advantage of the 
hundreds of Specials and genuine bar- 
gains offered in this, the most complete 
Radio Servicemen's Profit Guide ever pub. 
fished, 
If you have not ordered recently - 

Send for this latest 1935 Profit Guide 
on your business stationery. RADO- 
LEK restricts distribution to active and 
legitimate Radio Accounts. 

Radolek Co. 
606 West Randolph Street 

Chicago, Illinois 

FULTONE V 
NEW FIVE -IN -THREE SET 

6F7 

76 

12A7 

AC-DC 

A remarkable 
receiver -at a remarkable'price! 

- pawevful- n 
r tube perforntaul.. 

1r aey to opera!, s.,i w huit!: 
Cwill lie proud of" 

omplete kit, Including all nelraary par 
$ 45 crystal finished 1110,11 rh :rv.is with all hogs.. 

and complete. i t 'l. ,..,i instro t liti- 
Sel of - Metal rabim' 
Bimetal load 2,10 -t peter ,oil 

SPECIAL COMBINATION OFFER 
Complete kit. ,,ker. $12.75 broadcast band roll; - orb . 

"1"," Al Your ,I,uler ,a rr. 

HARRISON RADIO CO., Dept R -6 Ñ;; ;ö^ ¿n,a 

NEW 92 -PAGE RADIO CATALOG 
Containing the greatest array of 

PUBLIC .0111 iltbISS 1X1 1'I PII ENT 
ever assembled between two rovers. 

If cou err in the sound equipment field Or Intend to 
pl inlo it. snit II tint Ilii Italnc boll gaq,.ahle. 
WHOLESALE MERCHANDISERS, Inc. 

626 Broadway, Dept. R, New York Clty 
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AUTO ANTENNAS 
ARE GUARANTEED 

TO IMPROVE RECEPTION 
IN ANY CAR - 

EVEN THE "TURRET TOP'1 

THAT IS WHY THEY 
SELL SO FAST 

SEND FOR FREE BULLETIN 
FULL OF FACTS 

ARTHUR H. LYNCH, INC. 
Dept. RC6, 227 Fulton St., New York, N.Y. 

Pioneer of the Noise -Reducing Antenna 

E 
IO ENGINEERS ACOUSTICAL 
NEERS s BROADCAST ENGINEERS 
UND MOTION PICTURE ENGI- 

NEERS AND STUDENTS 

A P P L I E D 
ACOUSTICS 

The first American book to deal entirely with acous- 
tical engineering principles. It corers the design, 
construction. operation and analysis of modern 
acoustical and electro- acoustical apparatus. Includes 
analysis of rooms, studios, theatres and operation 
et systems in modern environments and conditions. 
228 Illustrations. 430 Pages. Fabrikoid. 54.50 
Postpaid. 

By HARRY F. OLSON. Ph.D. and FRANK 
MASSA. M.Se., Acoustical Research Engineers, 
R.C.A. Victor Co., Inc. 

P. BLAKISTON'S SON & CO., INC. 
1012 Walnut Street Philadelphia 

:amnia: It .0 h I Il 1 111'1K5ER. 
trouble -graph and repair pricer, elim- 
inate.,. guess- stork, puts servicing on a 

paying has.: 
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1 !h, kker . A . I.. 

no 
kn "ek I., n lobs .t r l,,-,. other .shin' fv o.. , Se 
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of nf4k . Ìr 

ho. . -like and a Ills afras b. 

a101151 fed. 
.,ore tieing Cimekker 
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ANNIVERSARY OFFER! Regular $1.00 
SAVE 

jrise 
cut in hall during MAY only. Send 50c 

ust 50e (no +lamp.) with this ad. W'e'll Ma on rush you a l'1 u kk r 1 - I Is it NOW f h 

PAUL G. FREED 
(Freed's Radio Co., l' ; Divl.lutt Rl 

5053 Baltimore Ave. Philade phis, Pa. 

''e 1 New CRYSTAL 
MICROPHONES 

Now al Your Jobber (Lcensed Under "Brush" Palents) 

SHURE BROTHERS COMPANY 
dlreta, on rlfrat/t0 

21S WEST HURON ST. CHICAGO. U. S. A. 

Teat can build this 
Trailer with ordinary 
tools easily from our 
Step -by -step constructional 
sheets and large sized blueprints. 
Fit,e.t I,.0 ,-d trailer inswiss, :e .a . I . . , e, a. E tici. Sha, se. Elec- 
tric L' h ve ]5.r 

t. 

of the cost by building it yourself- fund 25e for plane 
beet. tan. newt,. and &tad,. 
INC PLAN woo. 9a0 Pabnofve Bldg. Chicago, IL 

BEAUTIFULLY LIT 

FOLDING FANS 
with your advert i,enteat attractively. printed. These 
fans are very durable and ¢mart looking. When rlo.ed, 
1-01Ivenleillly tits ladle; handbag. Makes a wonderful 
advertising novelly or t rep iuni. 
l'ItIC'E " EACH l'RINTKD. II1NI5ft'M l)t'AN- 
9'ITY 200 FANS. sllll'l'F:D PREPAID. Sample If 
dr.ired for 3r erutm. 

SCHWEBEL PRESS 
526 -R Van Sicilian Are Bnokbrl. N. V.A 
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SERVICE MEN'S ESSENTIALS 
FOR ALL MEMBERS OF THE ORSMA 

WHAT ARE THE SERVICE MEN'S ESSENTIALS? 
THE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to supply a number of "Service 

Men's essentials" for its members and associate members only, 
These essentials are priced at cost, plus a small additional fee which is the only source of income that the 

Association has. No one obtains any profit or benefit, except the Association itself. Whatever profit accrues, is 
reinvested for the furtherance and enlargement of the Association. 

By using the letterheads, biilheads, etc., you present the business -like appearance to your customers. In addi- 
tion. the Association has made arrangements with most of the prominent manufacturers to allow special 
discounts to members, providing ORSMA letterheads are used when ordering. 

No 14 -50e each 
(Plus 10c for Postage) 

No. 5-50c each 

Tel 3-0672 

TEPI-IEN MARKO 

139 &diem Driva 

A R RON, O. 

No. 6-75c per 100 
$4.00 per 1000 

No. 1 ORSMA LETTERHEADS 
These letterheads, shown on the right. are furnished with 

your name, address and telephone number. printed on excel- 
lent paper. They are sold in lots of 100 or multiples thereof, 
with a distinct saving for single orders of 1.000 or more. 
Per 100, 60e; per 1000, 33.00. 

No. 2 ORSMA ENVELOPES 
These are furnished to match the letterheads, printed with 

your name and address and seal of the Association. They go 
hand in hand with the letterheads and are usually ordered In 
the same Quantity. Per 100, 60e; per 1000. $3.00. 

No. 3 ORSMA SERVICE RECORD CARDS 
These serve a double purpose; whenever you complete a Job 

you fill out the report -bill and hand it to the customer; this is 
the 'psychological moment" to collect. By the use of carbon 
Payer a permanent record is kept. Furnished with name. 
address and telephone number. Per pad of 50. 60e; per 10 
pads. each of 50, $3.00. 

No. 4 ORSMA INSPECTION LABELS 
The label Is to be filled in with the proper dates, and pasted 

inside the set or cabinet where the customer will see it. It is 
a continuous reminder to him that when service is needed. he 
can call you again. The advantage is apparent. Per IOU. 60c; 
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 that you belong to the OItS31A; and 
in addition it gives your customers a better appreciation of 
the professional nature of your work. 50c each. 

No. 6 ORSMA BUSINESS CARDS 
These are furnished on a fine grade of paper in two colors with a blotter back. Thus 

they present an Incentive to customers to keep them in a prominent place. They are 
printed 

Per Pd 
with your 

rC per 
name. 

add 
address and telephone and bear the official seal of the Associa- 

tion. 
Nos. 9 g 10 ORSMA EMBLEM CUTS 

These ruts for printing. advertising. etc., are furnished in two styles and sizes. They 
may be used for newspaper or telephone -book advertisements or for printing of any kind. 
Large size, 1% z 1% in.. $1.35 each; small size. % x % in.. $1.20 each. 

No. 11 ORSMA MEMBERSHIP SIGN 
A set of three signs. printed on heavy cards. and having holes punched in order to 

hang in office or store. These are sold to members and .ociate members. Large enough 
w be Quite prominent and the two tone effect makes them attractive. Set of three, 50e. 

No. 12 ORSMA ADVERTISING DISPLAY SIGN 
A two color sign printed in large letters with your name. address and telephone. 

with the seal of the Association. This sign Is sold in Quantities ef 25 or mere and is 
ideal for hanging in stores, offices, etc., for advertising purposes. Set of 25 cards. $3.00. 

No. 13 RADIO SERVICE MEN'S ASSORTMENT PACKAGE 
This includes one gold filled lapel button. 100 letterheads. 100 envelopes. 50 service 

record cards. and 100 labels printed with your name and address as described above. 
The whole assortment costs only- $3.00 -a worth -while saving. Complete. $3.00. 

No. 14 ORSMA MEMBER CERTIFICATE 
A handsome diploma -like certificate engraved on stiff vetlumbond. The certificate is 

personally signed by the President and Executive Secretary and the corporation stamp of 
the Association Is impressed on a red seal attached to it. Your name. certificate number 
and date of registration are lettered by hand and the Certificate is mailed In a card- 
board tube to insure safe delivery. Each 5ie. plus 10c for Postage. 

RALPH C. REEDER 
Puma 5u... 11 o 

PLaa.1.1e5... P.. 

n suv'cto TUBES COILaea 

Application for 
Membership in ORSMA 
Executive Secretary. ORSMA 
99 Hudson Street, New York, N. Y. 
Kindly send an application blank for 

Full Membership 
D Associate Membership 

Name 

Street or Box 

City State... It,.i:x 

\o, 4 -60e per 100 
$3.00 per 1000 

No. 1-60c per 100 
$3.00 per 1000 

a. 

aar 

M 
tr 

awra t. 

ae.a.. + ti. e. ar 

No. 3 -60e per pad of 50 
$3.00 per ten pads, each of 50 

Nn. 2 -60e per 100 
$3.00 per 1000 

OFFICIAL RADIO SERVICE MEN'S ASSOCIATION 
99 Hudson Street, New York, N. Y. 
Please send me the following RADIO SERVICE MEN'S ESSENTIALS which I have 
selected from this advertisement. My remittance for $ is enclosed. Send 
remittance in form of check or money order. Register letter if it contains cash. currency 
or unused U. S. Postage Stamps. 

Ip 

Name ORSMA No. 
Address City and State 
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April 6, 1935 

Supreme news -flash re new all -:vital tubes: 

The sudden announcement of new all -metal tubes 
slaving an entirely different bas arrangement, and as many 
as 3 prongs, naturally grips the attention of professional 
radiomen whose policy it is to keep their service as modern 
as new set design. 

So far as Supremo is concerned, it means the 
earlier announcement of new instruments on whioh our engi- 
moors have been constantly working during the past 8 months. 
Entirely new designs incorporati.r several interesting de- 
velopments that were being held for Fall announcement will 
now be immediately available in instruments built for the 
new service. 

This assures you, therefore, that we do not mere- 
ly offer present models hastily revamped because of sudden 
tube designs, but, rather, finished products on which re- 
search, engineering and thorough field tests have already 
been completed. Adaptability to the new tubes and circuits 
will be but a minor feature of these new 1936 models. We 
are going to show you something absolutely new. 

So expect a lot of these new Supreme instruments. 
An entirely new standard of value and engineering leadership. 
PLUS innovations galore. Your jobber will soon have these 
new 1936 instruments that are truly Supreme's greatest line 
of radio testers. Meanwhile, you will want to have immediate- 
ly the inside technical story which is ready, awaiting your 
inquiry. Written by engineers who have done the radioman's 
work, who speak his language, and know his pride in up -to- 
date equipment. Write, right now, and learn all about your 
next Supreme. 

Yours very truly, 

President. 
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