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FOR 
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CORNELL- DUBILIER 

CAPACITOR 
BRIDGE 

MODEL BN 
Measures Capacity . of 
all type capacitors between 
limits of .00001 mfd. and 50 
mfd. 

Capacitors . . will check for 
and low capacity, and high power- 

Checks Circuit Continuity .... may be used as con- 
tinuity meter. 
Employs Wien Bridge .... accuracy independent of 
line voltage variations. 
Visual Eye Bridge Balance .... dual type visual 
bridge balance for accurate measurements facilitates 
quick tests on service jobs. 
Direct Reading Scale .... direct reading ranges 
with all scale markings directly in microfarads. 
Dealer's Net $9.90 
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AND SHOP! 

CORNELL DUBILIER 

CAPACITOR ANALYZER 

MODEL BF -50 

MEASURES CAPACITY. Meas- 
ures capacity of paper, 
mica, air, electrolytic and 
motor starting capacitors 
from .00001 to 210 mfd. 
MEASURES POWER FACTOR. 
Measures power factor 
from 0 to 50% on all types 
of electrolytics including 
motor starting types. 

INDICATES INSULATION RESISTANCE. Measures 
insulation resistance of paper and mica 
capacitors. 

INDICATES LEAKAGE. Measures leakage of electrolytics by means 
of built -in D.C. power supply. 
LEAKAGE INDICATOR. Leakage tests on all capacitors. 
HIGH SENSITIVITY. Amplifier for capacity, power factor and 
leakage tests provides sharp and accurate readings. 
DIRECT READING LINEAR SCALE CALIBRATIONS. All scales uni- 
formly spaced. Six color coded scales. 
PUSH BUTTON SWITCHING. All test changes made by push but- 
ton switches. 
SELF CONTAINED ... PORTABLE. Complete: portable, for 110 
V. 50 -60 cycle operation. Walnut cabinet with removable cover 
and carrying handle. 
Low Dealer Net Price (less tubes) $24.90 

A NEW CATALOG 
1939 -40 edition, tells all about these precision instruments. 
Get the facts and, in capacitor equipment - as in capa- 
citors, you, too, will go Cornell -Dubilier. Tear off and mail 
the coupon for your copy of Catalog No. I67 -A. 

CORIVELL- DI/BILIER 
ELECTRIC CORPORATION 
1Ol4 Hamilton Boulevard, South Plainfield, New Jersey 

Cable Address: "CORDU" 
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lie a RADIO Technician 

J. E. SMITH. President. National Radio Institute 
Established 25 years 

He has directed the training of more men for the Radio 
Industry than anyone else. 

Set Servicing pays 
many Radio Tech- 
nicians $30, $40, $50 
a week. Others hold 
their regular jobs 
and make $5 to $10 
extra a week in spare 
time. 

Broadcasting Stations em- 
ploy operators, in- 
stallation, mainte- 
nance men and Radio 
Technicians in other 
capacities and pay 
well. 

Lond Speaker 'System 
building, installing, 
servicing and opera- 
ting is another grow- 
ing field for well 
trained Radio Tech- 
nicians. 

I Trained These Men 
510 to 520 Week in Spare Time 

"I repaired maus Radio sets when 1 u as 1/0 Isv 
nnth lessw. I made $0111 In a year and half, 
and I have made an average of Bo to 620 a 
week -just sparr Hine" 
JOBN JERRY, 1529 Arapahoe St., Denver, Colo. 

Makes SSO to $60 a Week 
"1 , .::,king between $50 and $00 a week 
after all expenses are paid, and I am getting 
all the Radio work I can take care of, thanks 
to N. R. L" R. W. SPANGLER, 126 S. 
Gay St.. Knoxville. Tenn. 

Operates Public Address System 
"1 hate a position with the I.os Angeles Civil 
Service. operating the Public Address System 
in the City Hall tbunoil. My salary is $170 a 

month." R. H. ROOD, R. 130. City Hall. Is Angeles. Calif. 

Jìmfti Iwo/i 
I want to prove our Coo rso ,. sta practical, money- 
making information, that it is easy to understand - 
what you need to master Radio. My sample lesson 
text, "Radio Receiver Troubles -Their Cause and 
Remedy," covers n long list of Radio receiver trou- 
bles in A.C.. D.C., battery. universal, auto, T.R.F., 
super -heterodyne, all -wave, and other types of sets. 
And a cross reference system gives you the probable 
cause and a quick way to locate and remedy these 
set troubles. A special section is devoted to receiver 
check -up, alignment, balancing, neutralizing, test- 
ing. Get this lesson Free by mailing the coupon. 

Many make $3Q $40 $ 50 a week 

I will train you at home For many Good 

Spare Time and Full Time Radio Jobs 
Radio is a young, growing field with a future. 
It offers you many good pay spare time and full 
time job opportunities. And you don't have to 
give up your present job, go away from home, 
or spend a lot of money to become a Radio 
Technician. I train you right at home in your 
spare time. 

Jobs Like These Go to Men Who Know Radio 

Radio br.:11lc ;l t inn Station, employ engin ers, 
operators, technicians and pay well for trained 
men. Radio manufacturers employ testers, in- 
spectors. foremen, servicemen in good -pay jobs 
with opportunities for advancement. Radio job- 
bers and dealers employ installation and service- 
men. Many Radio Technicians open their own 
Radio sales and repair businesses and make $30, 
$40, $50 a week. Others hold their regular jobs 
and make $5 to $10 a week fixing Radios in 
spare time. Automobile, police, aviation, com- 
mercial Radio; loudspeaker systems. electronic 
devices, are newer fields offering good oppor- 
tunities to qualified men. And my Course in- 
cludes Television, which pr.mi-es to open many 
good jobs soon. 

Why Many Radio Technicians Make 

530, $40, $SO a Week 

Radio is already one of the country's large in- 
dustries even though it is still young and grow- 
ing. The arrival of Television, the use of Radio 
principles in industry. are but a few of many 
recent Radio developments. More than 28,000,- 
000 homes have one or more Radios. There are 
more Radios than telephones. Every year mil- 
lions of Radios get out of date and are replaced. 
Millions more need new tubes, repairs. etc. 
Over 5,000.000 auto Radios are in use and thou- 
sands more are being sold every day. In every 
branch Radio is offering more opportunities-0P- 
portunities for which I give you the required 
knowledge of Radio at home in your spare time. 
Yes. the few hundred $30, $40, $60 a week jobs 
of 20 years ago have grown to thousands. 

Many Make S5 to S10 a Week Extra 

in Spare Time While Learning 

The day you enroll, in addition to my regular 
Course, I start sending you Extra Money Job 
Sheets which start showing you how to do ac- 
tual Radio repair jobs. Throughout your course 
I send plans and directions which have helped 
many make $200 to $500 a year in spare time 
while learning. I send special Radio equipment; 
show you how to conduct experiments. build 
circuits. 

This 60 -50 training method makes learning at 
hone intcrest i n g, fascinating. practical. 

I Also Give You This Professional 
Servicing Instrument 

Here is the type of in- 
strument Radio Tech- 
nicians use-an All - 
Wave Set Servicing 
Instrument. It con- 
tains everything nec- 
essary to measure A. 
C. and D.C. voltages 
and current; to check 
resistances; adjust 
and align any set, old 

or new. It satisfies your needs for professional 
servicing after you graduate--can help you 
make extra money fixing sets while learning. 

You Are Trained for Television Also 
With N.R.I. you learn Television principles 
right along with Radio principles -the correct 
method -since Television receivers combine both 
sight and sound. You also get more than ten 
text books devoted entirely to Television. 

Get Sample Lesson and 64 -Page Book Free - 
Mail Coupon 

Act today. Mail coupon now for Sample Lesson 
and 64 -page Book. They're FREE. They point 
out Radio's spare time and full time opportuni- 
ties and those coming in Television; tell about 
my course in Radio and Television; show many 
letters from men I trained, telling what they 
are doing and earning. Read my money back 
agreement. Find out what Radio offers you. 
Mail coup in envelope or paste on penny 
postcard --NOW. 

J. E. SMITH. President, 
Dept. 9NX, National Radio Institute 
Washington, D. C. 

FREE Bov' 
HA 5 NELPED 
HUND MAKE 

f 't 
MEN :t 

MMOE NE' 

g 

a 

J. E. SMITH. President. National Radio Institute 
Dept. 9NX, Washington, D. C. 
VCitl:me uOIl..:uao o - n.: ..;n Satia.le la..en and 61 pago Ihx,k FREE. 
I ant particularly interested in the branch of Radio checked below. 

Radio Servire Business of Sly Onn Loud Speaker Systems, Installations and Service 

Service Technician for Retail Stores O Auto Radio Installations and Service 
o Spare Timo Radio Repair Work Television Station Operator 

Broadcasting Station Operator Commercial Radio Station Operator 
Aviation Radio Teeluilrlan All- around Servicing Technician 

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

Name Age 

14X1 

L -----------------------1 
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The importance of the "wideband" or 
Armstrong system of frequency modulation 
which enables high -fidelity programs to be 
received without interference is now rec- 
ognized by the foremost organizations. The 
General Electric Company, Bell Telephone 
Laboratories and RCA are investigating its 
possibilities. Servicemen and other radio 
technicians, who want to know what "F.M." 
is all about as compared to "A.M." or 
amplitude modulation employed by all 
previously existing radio stations, should 
read Messrs. Browning's and Gaffney's 
elementary description in this issue of 
Radio. Craft; the article includes technical 
information supplied by Major Armstrong, 
and general data, on new F.M. stations, 
supplied by Mr. Paul A. deMars of the 
Yankée Network. 

Part II scheduled for next month will 
describe the construction of a simple unit 
which permits frequency -modulated pro- 
grams to be received en any radio broad- 
cast receiver! 

* 
Published by Redcraft Publications. Inc. 
Publication office: 29 Worthington Street, 
Springfield, Mass. Editorial and Advertising 
Offices: 99 Hudson Street, New York City. 
Chicago Advertising Office: RADIO - 
CRAFT, 520 North Michigan Avenue, Chi- 
cago, III. 

RADIO -CRAFT is published monthly, on 
the first of the month preceding that of 
date; subscription price is $2.00 per year 
in U. S. and Canada. (In foreign countries. 
$2.50 a year to cover additional postage.) 
Entered at the post office at Springfield es 
second -class matter under the act of 
March 3. 1879. 

Foreign Agents: 
Lordon- Gorrin9e's American News Agency, 

9A Green St., Leicester Square, W. C. 2, Eng- 
'end. 

Paris -Messageries Dawson, 4 Rue Faubourg, 
Poissonniers, France. 

Melbourne- McGiil's Agency. 179 Elizabeth 
St., Australia. 

Duredin -Jemet Johnston, Lfd.. New Zealand. 

Text and illustrations of this magazine ere 
copyright and must not be reproduced 
without permission of the copyright owners. 

Copyright 1939 Radcraft Publications, Inc. 
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BIG BUSINESS AND RADIO, by Gleason L. 
Archer (1939). Published by The American 
Historical Company, Inc. 'Size 6% x 9'f_ ins.. 
cloth cover, illustrated, 503 pages. Price, $4.00. 

"Big Business and Radio" brings the history 
of radio down to the present. Dr. Alfred N. 
Goldsmith, consulting engineer, describes this 
book as the history of 3 simultaneous struggles 
on the technological, legal and commercial 
fronts." 

From several distinct and outstanding sources 
the author of "Big Business and Radio" has 
assembled the story of one of the greatest epochs 
in the industrial history of the world. To him it 
has been a thrilling adventure into the un- 
known- discovering for the first time the day - 
by -day developments in a contest for supremacy 
in a great industry. 'The author has realized very 
keenly the great opportunity that has been 
accorded him of being the first historian to 
look upon these records. He has realized, more- 
over, his responsibility to future generations that 
no important detail be overlooked -that no 
incident be colored by partisanship or bias of 
any sort (to quote the Preface). 

"Historical Background of Television" is the 
title of Chapter 22 and is a chapter which the 
average technical man will find of exceptional 
interest. Its sections are entitled: Experiments 
with the Selenium Cell, Futile Attempts at Tele- 
vision, Experiments with Mechanical Scanning, 
Invention of the Iconoscope. RCA and Electronic 
Television. Field Experiments by RCA, and RCA 
Launches Television Broadcasting. 

It is difficult to convey in the limited spare 
here available a true picture of the importance 
and scope, and the tremendous amount of re- 
search which author Archer. president of Suffolk 
University, has put into "Big Business and 
Radio." We can only say that the sources of 
material include the authentic files of RCA. 
G.E., N.B.C., C.B.S., M.B.S., the F.C.C., the 
N.AB., Zenith Radio Corp.. and the cooperation 
of important executives in these companies, in- 
cluding David Sarnoff, president of the Radio 
Corporation of America. and of consultants AI- 
fred N. Goldsmith and Frank A. Arnold. 
MODERN MAGNETISM, by L. F. Bates (19391. 
Published by Cambridge University Press. The 
Macmillan Company. Size 6 x 9 ins., cloth cover. 
97 illustrations, 340 pages. Price, $4.50. 

In "Modern Magnetism" Professor Bates gives 
prominence to the description of fundamental 
experiments ; and his particular endeavor has 
been to give an account of modern magnetic 
theory that can be followed not only by students 
of physics, but by more general readers. Accounts 
of experimental work, particularly foreign work, 
are included, not only for their contribution to 
magnetic theory, but for their importance in 
industrial applications. 

Radio -Craft wishes particularly to call to the 
attention of radio men. Chapter X, "Mag- 
netostriction,' which is rapidly assuming such 
an important status as a possible substitute for 
the quartz crystal at the ultra- high -frequencies 
at which crystals become too thin to operate at 
fundamental frequencies. 
RADIO DIRECTORY, Volume III, 1939 -1940. 
Compiled and published by Variety. Size 
6?. x 9tiic ins., cloth cover. 1352 pages. Price, $5.00. 

Once a year the radio division of Variety 
(magazine of the entertainment industry) issues 
a directory of activities throughout the year in 
the broadcast field. Just issued, the 1939 -'40 
Variety "Radio Directory." s veritable mine of 
information. is essential to broadcasting in- 
terests and is also useful to technicians who 
may have need for an authentic reference on 
such subjects as Federal Radio Regulation; 
licensed television stations and their character- 
istics, locations ownership, etc. ; and other tech- 
nical items included in this book. 

This year the major emphasis is on the work 
of the Cooperative Analysis of Broadcasting. 
This section is the first in the book, and has 
been painstakingly assembled both as to facts and 
as to the charts which illustrate it. Ten years 
of program analysis, and the results of 2,500,000 
calla are concisely and clearly incorporated in 
80 pages of text and 40 pages of charts, most 
of them in color. 

The information presented on the individual 
radio stations includes not only all their major 
departments and activities, but also a list of 
their news periods -a most timely feature in view 
of the current war crisis. 
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BOOST YOUR INCOME! 
These 3 Big 
Electrical 
Guides 
can help you 

EARN MORE MONEY 

EXAMINE 10 DAYS FREE 
N argument about it - the Bit JOBS go to those who lí NOW HO \V'! 

Nowadays you can't expect to hold a good job - you can't expect to get ahead - 
unless you KNOW YOUR STUFF! But for the fellow who's PREPARED, good 
jobs, good pay, steady advancement are ahead as always! Why not prepare YOUR- 
SELF for the boundless opportunities in ELECTRICITY? These big ELECTRICAL 
REFERENCE AND INSTRUCTION BOOKS will help you. Equip yourself now 
for success in this big, modern, fascinating field. 

What You Want to Know 
assesssss ssss assssassssss 

-Told So You GET It 
ease -ate ease- aaaaa aaaaaa a 

These remarkable books lay before you - in compact, convenient, 
ready- reference form - the very essence of the world- renowned in- 
struction in ELECTRICITY given at famous Coyne Electrical 
School. Coyne, you know, is one of the world's leading electrical 
schools where men are trained in electricity by actual shop work. 
These valuable Guides are built around this practical 'learn by 
Doing" course of training and are a thoroughly practical reference 
set for the most experienced electrical man - yet written so clearly 
and completely. they're an easy -to-follow course for the beginner) 
They'll aid you right on the Job - or they'll help you prepare for 
a better Job and bif,ger pay. 

1,100 big pages, size 8y by It inches. 2,000 subject listings in 
the handy index. Over 2,000 carefully -selected illustrations and 
diagrams so you can SEE HOW IT'S DONE while you READ HOW 
TO DO IT! Quick- Reference Celluloid Tab Index enables you 
to turn in a jiffy to any section. 

FREE WITH GUIDES 
One Year of Personal Advice by Mail 
Right now, with each set of Guides, I'm offering 
a service that may in itself pay for the Guides 
many times over! I'm offering one year's 
free advice by mall on any electrical prob- 
lems. Yea. I mean that. The Coyne staff of 
experts will give you consultation service for one 
whole year! And this personal service won't cost 
you a single additional penny. 

SEND NO MONEY 
41 e. & Just mail the coupon - that's all. No risk - no 

obligation. When books arrive, just pay few 
cents delivery charge. Keep the books l0 days. 
You'll be THRILLED. I promise. by this 10-day 
examination! After 10 days, if you decide to keep 
the books, send $2 and then $2 a month until 
advertised price of $12 is paid. If you don't want 
them, return them at my expense within 10 days. 
Mail the coupon NOW while you can take ad- 
vantage of this 10-Day Examination Offer) 

H. C. LEWIS, President 

COYNE 
ELECTRICAL 

SCHOOL 
500 S. PAUIIHA ST. Dept. 99 -RE CHICAGO. ILL 

Please Say That You Saw It in RADIO -CRAFT 

Some of the 
Subjects Covered 
in These Guides 

Electricity, Magnetism 
Signal Systems 
Signal, Plan and 

Installation 
Telephones 
House Wiring, Code, 

Conductora 
Power wiring, Fuses, 

Switches 
Illumination 
Armature, and Stator 

Winding 
Motor Repairs 
D. C. Generator, 

Operation and Care 
D. C. Switchboards 

and Meters 
D. C. Motos and Controller 
A. C. Circuits 

and Calculations 
A. C. Instruments, 

Factor Tests 
A. C. Generators 

and Switchboards 
A. C. Transformers 
A. C. Motors 

and Maintenance 
A. C. Rectifiers 

and Converters 
A. C. Central Stations 
A. C. Substations 
Photo Cell Controls 
Automotive Electricity 
Electric Storage Batteries 
Diesel Engine 

Operation and Care 
Refrigeration Servicing 
Air Conditioning 
Radio Servicing, 

Public Address 
Television 

Mail This Coupon Now 
H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, 
500 So. Pauline St. Dept. 99 -RE. Chicago, Ill. 

Send me the 3 Big Ctoyne Electrical Reference and In- 
struction Guides. 1 will pay the few cents delivery 
charges. Within 10 days after receiving the books, I'll 
either return them or send you $2 and then $2 a month 
until advertised price of $12 is paid. 

NAME 

ADDRESS 

CITY STATE 
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For Better Servicing - - For Bigger Profits - - Use Gernsback Manuals and Books! 

INCE 1931 Servicemen have been buying 
more GERNSBACK OFFICIAL RADIO 

SERVICE MANUALS year after year. The au- 
thentic material, easily accessible diagrams and 
complete service data make them invaluable 
to dealers and radio Servicemen. Without a 
Gernsback Service Manual at the repair job, there's time 
and profit lost. Your service kit or laboratory is incom- 
plete without all the GERNSBACK OFFICIAL RADIO 
SERVICE MANUALS. There are GERNSBACK MAN- 
UALS for servicing autoradios, also refrigeration and 
air conditioning equipment. 

VOLUME 7 OFFICIAL RADIO SERVICE MANUAL 
eLN. L,weleafgCovers 

ÿi°0 
V 

IIlu12sl ches tNet lweight $1 0.00 ioyk ma. 
x 

1936 OFFICIAL RADIO SERVICE MANUAL 
alte. toneless Co eis i Size ú °x° It Inches . Net Weight ä lbs..- $ 7.00 

1935 OFFICIAL RADIO SERVICE MANUAL 
Over 1.000 Pages Over 3.000 Illustrations Flexible. $700 
Weight 

Looaeleaf Covers Size u x 12 Inches . et 
lb.- 

1935 OFFICIAL AUTO-RADIO SERVICE MANUAL 
Over 2U Pages Over 500 Illustrations Flrxlhle. Leather $2.50 eile, Lovelcaf Covers Size U x 12 Inches Net weighs i!. Ibn. .P 

1934 OFFICIAL RADIO SERVICE MANUAL 
Or t22 Feaf Co,ersr 

2.S 2e Illustrations 
hes 

Flexible, 
1 eath;,t. $3.50 

21/4 lb.. s Net eig 

1932 OFFICIAL RADIO SERVICE MANUAL 
Over 1.000 Pages Over 2.000 Illustrations Flexible. 
Leatherette. Looseleaf Covers. :Ise 9 x 12 Inches Net $S,OO Weight 

OFFICIAL REFRIGERATION SERVICE MANUAL 
(Volume 11) 

Q' Lw2etif Coves. Srize OX 12ïn hes Net Delight ÌLeztlbs. $5.00 

OFFICIAL AIR CONDITIONING SERVICE MANUAL 
eemaf v Se 9 l 2vcs t e3 tlstt. LeelCos. is x1Inhee NeWight ib. $5.00 

To order these famous Manuals, see or write to 
your jobber or favorite mail order house. If more 
convenient, mail coupon directly to publishers. 

RADCRAFT PUBLICATIONS, Inc. 
99 RÚ05011 STREET 11EÚ1 VORN, n. V. 

SERVICING 
W9TH 

39;rAMAr.YZF9eS 

Many Ase /Books #ve Been -Added to 

RADIO -CRAFT LIBRARY SERIES 
Get into thi swing of reading instructive, authoritative books on technical 
subjects- radio, air conditioning and refrigeration. It's the easiest, quickest 
and most inexpensive way to improve your knowledge on these topics. 
In this series, popularly known as the RADIO -CRAFT LIBRARY SERIES, 
are all the titles necessary to your personal advancement. Only by careful 
tudy of these enlightening books, can you gain adequate experience in 

fields of radio, air conditioning and refrigeration. Each book is uniform. 
The volumes measure 6 x 9 inches -contain 64 pages. and have stiff, 
flexible covers. PRICE 50c PER BOOK. All books are sent to you postpaid. 

Here Are The Titles: 
Book No. 2 
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' ' R A D I O ' S G R E A T E S T MAGA Z I N E ' ' 

"STATIC- LESS" RADIO 
By the Editor -HUGO GERNSBACK 

THE so- called static -less or frequency modulation system 
of broadcasting is a comparatively new arrival among 
the wonders of radio. Developed by the distinguished 
radio inventor, Major Edwin H. Armstrong, Professor 

of Electrical Engineering at Columbia University and also 
inventor of the superheterodyne and super- regeneration cir- 
cuits, the new invention is likely to revolutionize, in time, 
all radio broadcasting as we know it today. 

It is indeed a revelation to listen for the first time to a 
radio set operated on frequency modulation. The usual back- 
ground noises, the frequent staccato -like sounds which punc- 
tuate the reception of practically every present -day radio 
set is completely absent in the frequency modulation receiver. 
The usual noises which we get from man -made static, such 
as clicks when we switch off or on electric lights, when an 
automobile passes, or when the elevator starts and stops, are 
all miraculously absent in the new receiver. We hear ONLY 

iN the sounds which originate in the broadcast studio. All ex- 
traneous electrical disturbances are kept out; so much so, 
that it is difficult to believe that you are listening to a radio 
set such as we have known since radio broadcasting began. 

Laymen frequently ask the question, "What is the difference 
between the two methods of broadcasting ? ". The accepted and 
present -day means of broadcasting is technically termed 
amplitude modulation, in contrast to the new static -less 
frequency modulation. 

Perhaps an analogy which I recently thought of in order 
to bring the point home to a number of non- technical people 
will explain the two methods. 

Imagine a soft -rubber tube stretched from one end of a 
room to another. The walls of this rubber tube are so ex- 
tremely thin and flexible that any slight change in air pres- 
sure at any point inside will cause the walls at that point to 
bulge. If now you attach a funnel at each end of the tube and 
speak into one funnel the sounds will travel through the 
tube and come out of the funnel at the other end. As you 
speak the voice "vibrates" the air within the tube. If, for 
the moment, we examine one small point inside the tube we 
find that this vibration is nothing more than an instantaneous 
increase in air pressure at this given point, followed almost 
immediately by a decrease in pressure. 

The rate, or "frequency" of this compression or expansion 
of the air depends of course upon the pitch of the sound. Now 
since at each point along the tube where the pressure is 
increasing, the walls of the tube will correspondingly bulge, 
then as you look along the length of the tube from the outside 
you will see a series of increasing and decreasing bulges. We 
might say that the "amplitude" of the rubber tube is con- 
stantly changing. That is, at a given point it will be larger 
than the normal circumference and at another it may be 
smaller. The same sort of thing goes on if we imagine the 
rubber tube as a radio wave. In other words the human voice 
(or any other sound) being broadcast at the transmitter will 
change (modulate) the amplitude of the radio wave in ac- 
cordance with the change in tone or pitch of the sound which 
is being impressed upon it. This system we call amplitude 
modulation. 

Now let us imagine another sort of tube, this time a tube 
with rigid walls such as a metal pipe. Here as you talk into 
the tube there cannot be any bulging inasmuch as its circum- 
ference or "amplitude" is fixed. The air inside the tube never- 
theless continues to act just as it did in the preceding 
analogy, that is, the frequency of vibration (compression or 
expansion) of the air continues to be a function of the pitch 
of the sound, but it can no longer affect the amplitude of the 
wave since the voice or sound affects (modulates) only the 
frequency of the air vibrations. This system we call frequency 
modulation. 
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While these two analogies are NOT exact ones in all partic- 
ulars, they are better than any so far offered, and give a 
rough idea of what happens to our radio waves in space. 

Since static, both natural and man -made, affects the 
amplitude of a radio wave and not its frequency, a frequency- 
modulated radio wave is entirely static -free. A moment's 
reflection will bring to mind definite proof of this statement. 
When operating an ordinary receiver (that is one with pres- 
ent -day amplitude modulation) during a lightning storm, 
you will remember that a crash of lightning manifests itself 
as a blast in the radio speaker, and not as a detuning of the 
station which would be the case if the lightning affected the 
frequency of the broadcast signal. 

Frequency- modulated or "F.M." stations which are now in 
the process of being opened in a number of points in this 
country have to work necessarily on a much lower wave- 
length than present -day broadcasting; usually on around '7 

meters (or between 39 and 44 megacycles). 
However, a number of tests have already been conducted 

on about 2112 meters and these have given rise to extraor- 
dinary results, even surpassing those on 7 meters. 

Of course, all of us have always wanted static -less radio, 
free from all noises. and the advantages of such good recep- 
tion are so tremendous that it will only be a matter of time 
before all radio stations will have adopted the new system. 

Naturally, this is quite a revolutionary undertaking be- 
cause it means that nearly 30 million radio receivers now op- 
erated in this country will have to be eventually scrapped 
because of the much superior results afforded by frequency - 
modulated receivers. 

Late last month applications to the Federal Communica- 
tions Commission were made to cover the New York area and 
another one to serve New England. These applications are 
not for experimental work, but for commercial stations. For 
several years now several experimental frequency- modula- 
tion stations have been operating and through the experi- 
ence gained it is freely predicted that the new method of 
broadcasting is here to stay. 

Already a number of radio set manufacturers have begun 
to turn out frequency- modulated receivers, and from all ap- 
pearances, we are in for another radio boom during the next 
few years when the country will have to change -over from the 
present broadcasting means to the new one. For the New 
York area the static -less transmitter will have a 50,000 -watt 
output and it will be situated on top of the New Jersey 
Palisades at Alpine. In New England the transmitter will be 
on top of Mt. Washington in New Hampshire, with a power 
of 5,000 watts. In the latter case, with only such a small out- 
put as 5,000 watts, it is expected to provide interference -free 
broadcasting for over 1,000,000 people in the northern part 
of New England. The reason for this is, of course, the high 
elevation of the transmitter on Mt. Washington. 

At the present time there is in operation a 2,000 watt 
transmitter at Paxton, Mass., about 40 miles from Boston, 
with programs of about 16 hours daily. Major Armstrong's 
Alpine, New Jersey, station has been in operation for several 
years and was the pioneer station in this country. Other 
"F.M" broadcast stations, which, however, are operating 
only experimentally, are at Meriden, Conn.; Springfield, 
Mass.; and Washington, D. C. Already, construction permits 
have been granted by the Federal Communications Commis- 
sion for 14 other stations. Applications have also been filed 
for frequency modulation stations at Chicago, Los Angeles 
and San Francisco. 

It is also quite certain that once these stations begin to 
operate on frequency modulation, television will not be very 
far away. The reason for this is, of course, that both tele- 
vision as well as frequency modulation work on short waves. 
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PHOTOMOCELL TELLY 

Last month the directors of Chicago Television and 
R h Labs announced a "cold light" television 
transmitter; and a receiving projector, of movie - 
screen -size images, employing a "photomocell ". 
The photomocell depolarizes an arclight beam. 
Shown in front of the bank of photocells at the 
transmitter, in the Hotel Sherman, is actress 

Hazel Bonne. 

WAR NEWS 
INHERE is the British W aircraft carrier hit 

by a German bomb in 
the North Sea ? ", "Why did Churchill 
say . . ? ", etc., etc., queried a wander- 
ing German radio program, last month, 
when it landed smack -bang on top of a 
B.B.C. program. 

The set of questions was directed to 
Winston Churchill, Britain's First Lord 
of the Admiralty, and asked for a reply 
within 2 hours. On the dot, 2 hours later, 
the same station again captured the 
B.B.C. wavelength just long enough to 
ask why no answer had been forth- 
coming. 

If weather forecasts go sour more 
often, these days, we may lay part of the 
blame at the door of the European con- 
flict. Reports from overseas are no 
longer being received from many coun- 
tries. Trans -Atlantic airlines are de- 
pending upon confidential radio reports 
from London and Paris, and friendly 
governments; and foreign ships at sea, 
for fear of revealing their positions to 
submarines, have ceased broadcasting 
local weather reports. 

The National Association of Broad- 
casters last month released an extensive 
set of rules voluntarily adopted by radio 
networks for handling war broadcasts. 
This move should eliminate any neces- 
sity for the F.C.C. to promulgate regula- 
tory measures designed to achieve the 
results which these new rules should 
accomplish. 

THE RADIO MONTH 
Radio nu,, in Tientsin, China, had an 

exciting time last month when Japanese 
raiders, purportedly looking for any- 
thing or anyone anti -Japanese, invaded 
the offices of the American radio service 
and the United Press, in the Radio Serv- 
ice Building; according to reports, 
American Consul -General John Cald- 
well officially protested this intrusion of 
American properties in the British Con- 
cession. 

Hitler's recent veiled threat of having 
weapons more deadly than any now in 
use, last month led Dr. Antonio Longoria 
of Cleveland, Ohio, to state to a N. Y. 
Daily Mirror correspondent that he 
(Dr. Longoria) had several years pre- 
viously developed a "death ray" which, 
discovered accidentally, shocked him 
with its potentialities; as a result, the 
ray machine had been dismantled. This 
discussion revives interest in the secret 
ray work reported in past issues of 
Radio- Craft; for example, the Marconi 
"death ray" mentioned in the August, 
1935 issue. 

BROADCASTING 
RECORDINGS of a pro - 

gram from station XERA 
were rejected as evidence 

in a slander suit last month. The com- 
plainant, a resident of Dallas, Tex., was 
not able to prove to the satisfaction of 
the judge, sitting in a Mexico City court, 
that the recordings were those of the 
program in dispute. 

More than 60 mikes were used to han- 
dle the demands of the concluding broad- 
cast of the "Columbia Workshop Festi- 
val," last month. A cast of 500 played 
to an audience of 75,000 spectators. Dur- 
ing advance rehearsals, the various 
crowd reactions were recorded. These 
were combined with the usual "live" 
voices during the broadcast, swelling the 
total to the proportions of a mob of 
10,000, for the mob scene. 

TELEVISION 
D / RECEPTION of ibis 

Jl vision 100 miles 
te a- - 

, ̀  line to Schenectady, 
N. Y., was reported last month by the 
meteorological station on the summit of 
Whiteface Mountain which towers above 
Lake Placid, New York. Images were 
received on a 32 -tube Stromberg- Carlson 
telly set with 12 -in. image tube. At- 
tempts are being made to receive the 
programs of the Empire State Building, 
300 miles away. 

This should not be impossible. Espe- 
cially if a booster unit or preamplifier, 
such as will be described in a forthcom- 
ing issue of Radio -Craft, is used. Euro- 
pean telly programs have been received 
in America, and vice versa; and last 
month television programs from the 
Rome, Italy, telly station (sight, 6.8 
meters; sound, 7.4 meters), were report- 
ed to have been received in England. 

In answer to a question by Radio - 
Craft, QST magazine last month stated 
that a transcontinental, coast -to- coast, 
2 -way contact was recently effected by 
phone on 56 megacycles (5 meters, 
approx.) ! 

Farnsworth's television set -ups re- 
ceived a boost in color- movies, last 
month. Watch for Popular Science No. 
3 (Paramount Pictures, Inc.). 

Stage actress V irginia Campbell was 
reported in the press last month as be- 
ing a "television 'casualty' " -the in- 
tense lighting during a telly broadcast 
being said to have caused first eye 
trouble, then severe headaches and sud- 
den dizzy spells. 

Allen B. Du M ont Labs. has been 
given an OK by the F.C.C. to put 50 
watts of telly sight and sound on the 
air, in the band of 156 to 162 mc. (band- 
width includes sight and sound), from 
a portable mobile relay station to be 
operated in the N.Y. metropolitan area. 
Du Mont has for some time been experi- 
menting with outdoor, direct pick -ups. 

BRASS FOX,. 
BEARING 

STEEL 
E 

BAKELITE 

STEEL 

/ 
TNLL!BSCGEJ/ 

BAKELITE 

TNUMaSCREW 

BAxELITE 

HEARING ELECTRICITY ON INVISIBLE BARIUM STEARATE FILM 
Dr. Francis J. Norton of the General Electric Co., 
investigates infinitesimal electric charges on invisible 
dielectric film only I/10- millionth -inch thick, as de- 
scribed last month before a division of the Ameri- 
can Chemical Society. Drawings (redrawn by Radio - 
Craft) from the Review of Scientific Instruments 

are shown at A and B. (See cover photo.) 
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The apparatus used by Dr. Norton included a vibrat- 
ing, polished metal disc suspended just above the 
film the condenser thus formed, and vibrated me- 
chanically by a steel piano wire 18 inches long, is 
shown at A); a potential difference between disc 
and film resulted in an alternating current being fed 

into an audio frequency amplifier. 

Minute voltages generated in the vibrating con- 
denser shown at A are amplified as shown at B. 
Potentiometer R is adjusted for no- signal (applied 
potential difference balanced d against contact poten- 
tial difference). The natural electricity on the sur- 
face of water and on invisible insulating surfaces is 
thus converted to sound and studied with earphones. 
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IN REVIEW 
Des Moines, Iowa, may soon have a 

telly station on the air. The F.C.C. has 
received the application of R. B. Eaton, 
for a 100 W. station in the 44 to 50 mc. 
band. 

Television on a sailboat! Last month 
Dr. Thomas Goldsmith set up a tele- 
vision receiver aboard The Great Circle, 
a 35 -ft. sailboat owned by George H. 
Gibson. Off Huntington, in Long Island 
Sound, N.B.C.'s telly programs were re- 
ceived very well, although the point of 
origin was 35 miles away. 

A gasoline- driven generator delivered 
110 V. A.C. to the receiver. Fading, as 
the boat moved around, required the di- 
rection of the dipole antenna to be cor- 
rected, from time -to -time. Dr. Gold- 
smith heads the engineering activities 
of Allen B. Du Mont Labs. 

WCAU Broadcasting Co., Philadel- 
phia, Pa., last month applied for permis- 
sion to set up a telly station at a site, in 
Philly, to be determined. Band: 78 -84 
mc.; power: 1 kw. 

FREQUENCY 
MODULATION 

4 4 
REQUENCY Modula- 

tion in Television 
Transmission" was the 

title of a paper presented before a meet- 
ing of the Institute of Radio Engineers, 
Emporium Section, last month, by C. W. 
Carnahan of Hygrade Sylvania Corp. 
The following brief outline of the paper 
was prepared for Radio -Craft. 

A frequency modulation system was 
examined in comparison with present 
amplitude modulation systems as a 
transmission system for television. It 
was found that bandwidth requirements 
are met equally well in both systems 
provided that the overall frequency 
characteristics of the R.F. amplifiers 
are the same. 

Power output and final stage efficiency 
in a frequency -modulated transmitter 
may be doubled over that of existing am- 
plitude- modulated transmitters. "F.131." 
offers advantages in synchronization. 

RADIO ICE -FISHING 
Whether his indoors or out, Mr. O. P. Eggleston, 
a Theresa, N. Y., inventor. easily keeps tabs on IS 
or 20 lines, when ice. fishing, a U.P. report stated 
last month. A fish bite sets off a device which dis- 
charges a .22 cartridge, waves a red flag, rings a 

bell, lights a lamp and sends out shortwave 
radio signals! 

SOUND 

D 
I:. WALTER DAMROSCH 
last month was the guest 
of honor at the formal 

opening of the Hammond Organ Studios 
in the Hammond Bldg. in New York 
City. Concert music was presented. 
Electronic music had its innings in a 
special arrangement of George Gersh- 
win's "Rhapsody in Blue" for 4 Nova - 
chords and Hammond Organ. 

Radio -controlled air -raid sirens are 
the latest thing in alarm devices, in 
Manchester, England, stated Practical 
and A m itear Wireless (London), last 
month. Simultaneous or independent 
control is available from a central 
transmitter. 

"Soo- n -o -ey, Bas s" a Libertyville, Ill., 
farmhand now murmurs into a mike. 
Amplified, the call clarions from outdoor 
loudspeakers and assails the receptive 
ears of cows in pasture. The docile 
bovines then saunter into the milkshed 
for milking, an A.P. report last month 
stated. 

Coln inist Leona rd Carlton last month 
reported that N.B.C.'s Washington sta- 
tions introduced an ingenious "we will 
call you" service for rabid war -news 
fans. Listeners were advised to leave 
their sets turned on and then retire, 
after the broadcaster went off the air at 
1 A.M., and the listeners would be 

TELLY 'SCOPE 
General Electric engineers have developed an os- 
cilloscope for television work. The instrument is de- 
signed to meet the need in this field for an oscillo- 
scope having means for both horizontal and vertical 
deflection capable of handling the wide range of 
frequencies encountered. (See photo on cover.) 

(More data on pg. 351.) 

awakened by a piercing squeal if the 
station had a news flash that warranted 
putting the station again on the air. 

Public address cars now race through 
Paris streets, during air raid protection 
practice, warning Parisians to seek 
shelter. 

'Tis claiored that the cackling in the 
henhouse of Frank Singiser, WOR 
newscaster, was at ebb during the early 
days of World War II, last month. Ac- 
customed to hearing lively musical pro- 
grams, the hens went on a sit- down -but- 
no -eggs strike when poultry hands rode 
the gain, and tuning, to accommodate 
news programs, at the Singiser farm, 
instead of music. 

SHORT WAVES 
CUPID shot ether arrows 

for 3 years before Miss 
Mildred Tate of Victoria, 

B. C., succumbed to the radio importun- 
ings of Richard C. Young of Yakima, 
Wash., last month, and said "Yes!" Both 
radio amateurs, they were surprised, 
etc., indeed, when brother hams in many 
places, who had been following the ro- 
mance, mailed them congrats. Radio - 
Craft wishes these two radio amateurs 
the very best of luck. 

Walton H. Bostwick of Plainfield, 
(Continued on ¡rage 351) 

N.B.C. MASTER CONTROL 
Like the railroad dispatcher who switches his trains on one line, N.B.C.'s new 
portable master control unit permits programs emanating at up fo 10 different 
microphone positions to be instantly connected at will over a single wire. 
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C.B.S. CUE MACHINE 
This automatic cueing flash was introduced, last month, by C.B.S. engineers 
to warn announcers and news analysts at the end of their speaking time. The 

dial is calibrated in minutes; the center knob is marked in seconds. 
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RADIO AIDS US. WAR MACHINE 
r. 

United States Army, Navy and Signal Corps adaptations of radio on land and 
sea, in the air, and below the sea have been illustrated and described in past 
issues of Radio -Craft. Facsimile, radio typewriters, throat microphones, super- 
power (20 -mile) loudspeakers; radio -controlled airplanes, guns, torpedoes and 
other devices; cathode -ray flying instruments, television equipment, and many 
other radio instrumentalities have been perfected but are seldom publicized. 
Few photos of our military activities, incorporating radio, have been released 
by Uncle Sam's Recruiting Offices since most of these developments are on the 
"Restricted" list. On the cover of this issue of Radio -Craft are shown radio - 
equipped tanks in action, with each tank under direct control of the unit 
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commander by radiophone. Descriptions of the photos shown above follow. 
(I) Squadron of high -speed, long -range scouting machines in formation flight; 

arrow indicates one of the antennas of the 2 -way radio system. (2) U. S. Army 
Air Corps observation plane equipped with 2 -way radiophone. (3) The "mech- 
anized cavalry" is radio -equipped; note fishpole antenna. (4) The Army's 
" walkie- talkie" 2 -way radiophone permits instant and individual direction of 
infantry. (S) An important use of the Signal Corps' goniometric field loop -set 
is in locating enemy transmitters. (6) Sgt. Brown instructs recruits at the Signal 
Corps School. (7) Field radio station during War Games at Plattsburg, N. Y., 
last month; note hand -generator power supply unit at right. 
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The zig -zag lines show shortwave air channels from Europe: dash -dot lines, cue facilities from New York to Europe; dash lines, communications facilities. 
A 4-way conversation may be held with London, Paris, New York and Washington: only 2 radio channels -one East -bound and one West -bound -are utilized 

between Europe and America. International talk -fest may include other foci of war news for broadcast listeners as C.B.S. shows in this map. 

WAR NEWS Via RADIO 
Modern radio broadcast coverage of war news utilizes many technical 
innovations. Several, including "4-way conversations ", are described in 
this article on how C.B.S. is set up for feeding news to its network. 

IN a glass -enclosed studio on the 17th 
floor of the Columbia Broadcasting 
System, a modern miracle of radio 
is taking place. 

Seated at a desk before a microphone 
is the veteran news analyst, H. V. Kal- 
tenborn. Strapped to his head is a set 
of earphones. He is delivering an anal- 
ysis of the latest war bulletin. As he 
speaks, his words are being heard by 
millions of American radio listeners. 
They are also being heard by 3 other 
men -one seated at a microphone in 
Washington, D. C., another at a micro- 
phone in Paris, a third in a radio studio 
in London. As we shall see, the result is 
a transoceanic "radio party- wire "! 

MULTI -POINT CONTACT PROBLEMS 
LT 2 minutes, Kaltenborn's analysis 

will end. He will lean forward into the 
microphone, and with no change in his 
tone of voice, will say :-"Come in, Lon- 
don." And without a pause in the even 
flow of broadcasting, the man in London 
will reply. In due course, the voice from 
London will give way to the voice in 
Paris, and that voice to the voice in 
Washington, D. C. -as smoothly as 
though all the men were seated in a 
single living-room, chatting about the 
news. 

Such is Columbia's latest technical 
innovation for the coverage of war news 
-the "4 -way conversation" as it has 

been called by the engineers and traffic 
men who worked it out and made it 
possible. 

The need for the multi -point conver- 
sation was first felt at C.B.S. in March, 
1938, when the Austrian Anschluss be- 
gan. At that time, Paul W. White, 
Director of Public Affairs, realized that 
straight broadcasts from abroad were 
not enough. In time of crisis the foreign 
countries were liable to impose censor- 
ship on all broadcasts delivered from 
their studios. To counteract such propa- 
ganda, it was necessary to have not one 
but several foreign pick -ups at a time. 

White did arrange several such multi- 
(Continued on page 374) 

The DX listening post which the Columbia Broadcasting System maintains 24 hours par day to aid its news -gathering staff includes the super -sensitive receiving 
equipment here shown left, being operated by Mr. William Whitford; the exterior of this station, at an ideal location in Forest Hills, Long Island (N.Y.), 
is shown in inset. Studio 9 (photo at right), 17th floor, 485 Madison Ave. (N.Y.C.), is a special news -broadcasting unit built this year by C.B.S.; the side 
at left faces public affairs director White's glass -enclosed office, the side at right faces the news -room, while straight ahead is the control room. At the studio 

mikes are announcer Bob Trout and news analyst Elmer Davis. 
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Fig. I. "Frequency tripler" tube 13 is the "heart" of this receiver, for it converts the signal from one I.F. to another, with resulting advantages. 

NEWEST HI -FI 9 -TUBE SUPERHET. 
Here's the description of a "3rd- Harmonic Superheterodyne" for which many advantages 
to have been allowed. The author offers oscilloscopic analyses in proving his claim 

FEATURES - 
l. Higher fidelity with, at the same time, a higher degree 

of selectivity. 
2. Sensitivity greater than I /10- microvolt- per -meter on the 

high -fidelity position! 
3, Dual I.F. channels. 

4, Dual A.V.C. circuits. 

5. Extremely -low noise level. 

6. Audio -frequency response substantially flat (in the tuner) 
from below 15 c.p.s. to well above 15,000 c.p.s. 

7. Self -phasing characteristic of circuit fends to eliminate 
audio phase distortion. 

8. One I.F. transformer controls the selectivity. 

9. New -type automatic volume control. 

1 Q. Less "background blast" when selective fading occurs. 

11. Selective automatic volume expansion. 

1 2. Steep -sided resonance. 

1 3. Carrier wave is exalted (raised to a higher gain level) in 
the tuner. 

14. Carrier wave is electronically converted from a funda- 
mental I.F. to a 3rd -harmonic I.F. 
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P. WILSON 

EVERYONE today is wishing he had a radio receiver 
that would have really natural tone, yet would have 
very low noise level with high sensitivity, so that he 
could "reach out" and receive distant stations with 

good tone quality. Such a receiver will now be described. 

DUAL I.F. CHANNELS 
This receiver uses 2 intermediate- frequency amplifiers! 

One I.F. amplifier operates at the initial or fundamental 
I.F. and the other at a harmonic of this frequency. The 
1st I.F. amplifier channel therefore is no different from 
the ordinary receiver's I.F. section (see Fig. 1) ; the 2nd 
I.F. amplifier channel, however, is tuned to a harmonic 
of the 1st amplifier. (The 3rd- harmonic was chosen because 
it was found to be preferable for various reasons.) The 
use of these 2 amplifiers constitutes the basis of U.S. Patent 
No. 2,140,141, all claims in which were recently granted 
to the writer. 

Harmonics are not generated signals but are the natural 
by- product of an oscillating circuit. The modulation on 
the harmonic, due to modulation on the fundamental, not 
only exactly follows the modulation on the fundamental 
but also, in this receiver, has a tendency to phase itself 
at both the high and low audio frequencies. This results 
in amazingly natural tone reproduction. 

The 2nd or harmonic amplifier gives the receiver addi- 
tional amplification and is also broadened to a bandwidth 
of 30 kc. to afford high -fidelity reception. 

DUAL A.V.C. CIRCUITS 
The diodes at the 2nd -detector are used to rectify the 

signal for automatic gain control, as well as for detecting 
audio frequencies. 

As you already may have noticed, there are 2 separate 
A.V.C. actions in this receiver. The 1st A.V.C. action isn't 
sufficient for our needs. 

Figure 2C shows how the carrier wave is exalted, or 
raised to a higher gain level; the oscilloscope signal is 
taken first from the diode of the 1st amplifier, then from 
the diode of the 2nd amplifier. The increase in the carrier - 
wave gain is due to the increase in gain without increase 
in hiss or noise, in the harmonic amplifier. 

The fundamental frequency with a bandwidth of 10 kc. 
will reflect a bandwidth of 30 kc. on the harmonic frequency 
(see Fig. 3). By using this method a greater audio range 
is realized. By aligning the harmonic amplifier for a band- 
width of 30 kc., transformer 10 can be used to control) the 
selectivity of the whole receiver. The selectivity and fidelity 
characteristics are then as shown in Fig. 2A. 

All the transformers used in this receiver should be 
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Fig. I (continued). The remainder of the circuit is designed to maintain an A.F. signal, to speaker voice coil, out of 20,000 cycles! 

INTRODUCES "HARMONIC CONVERSION" 
are claimed. It constitutes U.S. Pat. No. 1,040,141, on which all claims are said 
of DX reception with higher fidelity and lower noise; and circuit A.F. reponse to 20 kc. 

REDCAY 

air -tuned to avoid drift; also, the oscil- 
lator should be placed so that the drift 
will be minimized. The oscillator plate 
voltage should be taken from a higher 
voltage and dropped to the desired volt- 
age through a bleeder resistor bypassed 
with a 1 mf. condenser. This amount of 
filtering will also help prevent the oscil- 
lator from passing- through the frequen- 
cy of the harmonic amplifier when fixed 
at a very high frequency of around 1,400 
to 1,500 Ice. 

SELECTIVITY 
Transformer 10 (Fig. 1) 

is shown variable, but, 
electrical band-expansion 
can be used in its place. 
The degrees of expansion 
are clearly shown in Fig. 
2A- SHARP, MEDIUM, 
and BROAD. Transform- 
ers 14 and 16 also have 
variable coupling. This 
was decided upon to make 
alignment easier; and the shift from 
"extreme selectivity" to "high fidelity." 
With all the transformers fixed to 
receive "extreme selectivity," the se- 
lectivity is approximately ±2 kc. off - 
resonance. 

The diagram designated as Fig. 4 
shows the method of circuit filtering 
preferred by the author; its use will 
greatly reduce the tendency toward fre- 
quency modulation (which would cause 
annoying distortion to occur) with large 
percentages of modulation. This circuit 
will also reduce feedback troubles; and 
will stabilize the I.F. stages to avoid 
frequency drift. 

the diodes are used to rectify the funda- 
mental frequency. 

This type of detection is linear as long 
as the load resistor is correct. (See Fig. 
1, resistor R7. Different values of resis- 
tors will have to be used to determine 
the correct load required for high per- 
centages of modulation.) The negative 
portion of this rectifier signal is used 
to automatically control the gain of the 
fundamental frequency. At this point 
you will notice that the screen -grid of 
tube 13 is connected to the high end of 

the diode load resistor. 
This resistor in series with 
the control -grid of tube 13 
is used to reduce the noise 
or conversion -gain noise 
level to a very low value. 
This also decreases the dis- 
tortion at very low signal 
levels. 

Figure 5 shows a di- 
agram of the vital element 
in the receiver. During 

rectification, the positive halves of the 
signal are lost. The negative halves are 
used for A.V.C. and supply the rest 
of the receiver with a pure modulated 
harmonic signal. 

Inside the tube the signal flows from 
the screen -grid to the anode. The screen - 
grid is connected to the diode impedance 
end of the secondary coil (load resist- 
ance) instead of being connected direct- 
ly to the diode plates. The pick -up is 
caused by interelectrode capacity from 
diode and screen -grid to the anode. 

Due to the low output of tube 13 on 
the harmonic frequency, at very low 
signal inputs to the antenna post, trans- 
formers 14 and 16 should have variable 
coupling. (Using plain transformers, 
then detuning or staggering them, will 
cause considerable loss in gain; there- 
fore, I strongly urge the use of band - 
expansion transformers in this circuit 
throughout. Not plain transformers.) 
If the input to the antenna post is 1/10 - 

(Continued on following page) 

FOR THE 

FIRST 
TIME 

IN ANY 
RADIO 

p1IB[I[ATIor 

THE HEART OF THE RECEIVER 
The "heart" of this receiver is the 

harmonic conversion tube, 13, Fig. 1. 
This tube acts as a "dummy antenna" to 
pick from the fundamental frequency 
the selected harmonic. In order that the 
modulation on the harmonic amplifier 
does not distort or become very rough, 
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microvolt (or 1/10- millionth of I volt) the 
output to the harmonic amplifier, with the 
proper conversion gain, will be less than 
500 microvolts. This will be sufficient input 
to the harmonic amplifier to work the 
A.V.C. 

The tube (13, Fig. 1) in the converter 
stage that is used to change the signal from 
the fundamental frequency to the harmonic 
frequency, should not be allowed to draw 
current in the pentode section (as in Figs. 
1, 2B, and 5) as this causes thermal agita- 
tion (hiss) without the slightest conversion 
gain or increase in sensitivity. The resistor 
in the control -grid of tube 13, Fig. 1, pre- 
vents the tube from taking on current dur- 
ing modulation (or any other time). This 
minimizes the noise that is set up during 
very low signal voltages that appear at the 
antenna post of the receiver. Relying on 
the interelectrode capacities for conversion 
results in very low noise at low signal levels. 

In Fig. 2B there is a special tube used 
to change the signal from the fundamental 
frequency to the harmonic frequency. In 
this special tube there is sufficient inter - 
electrode capacity for the proper conversion 
gain with the least noise. 

SENSITIVITY 
The sensitivity was measured side -by -side 

with a properly- aligned, 23 -tube high- 
fidelity receiver, of a well -known manufac- 
turer, with startling results. 

A signal from a signal generator was 
fed to each of the receivers through the 
antenna posts with normal output. This 
signal was then reduced to approximately 
1 microvolt -per -meter output. The 23 -tube 
receiver scarcely received the signal, with 
the selectivity control in the maximum posi- 
tion, while the 9 -tube receiver under dis- 
cussion picked up the signal with perfect 
modulation and about 1 /10th the noise. 
(The 9 -tube receiver made all these tests 
on the HIGH -FIDELITY position.) All 
these tests were made with 30% modulation. 

The signal generator was then turned to 
approximately ?s- microvolt signal. The 23- 
tube receiver passed over the basic fre- 
quency with no response while the 9 -tube 
receiver worked the A.V.C. on the harmonic 
amplifier, and the modulation could be 
clearly heard with the volume control set- 
ting remaining unchanged. The modulation 
measured at the 2nd -detector dropped only 
about 5% 

Finally, with the attenuator turned -off of 
the tap, the signal was reduced to less than 
1/10- microvolt and the 9 -tube receiver still 
received the signal with the modulation 
audible and the A.V.C. action on the har- 
monic amplifier still working. 

when this 3rd- ibrmmnic Superbet circuit beeotnes 
letter known tube manufacturers will bring such a multi - 
alenent tube to the attention of radio engineers.- Author 

With a signal 'nput of about 2 micro - 
volts the whole audio range remained con- 
stant the same as with a 0.1 -volt input. At 
2 microvolts input there was only a slight 
background hiss or the thermal agitation. 

The young radio engineer who would like 
to experiment with a new television re- 
ceiver for video frequencies, will get a thrill 
out of a set built along these lines. Much 
greater distances will be covered than with 
conventional receivers. The frequency of the 
2 I.F. amplifier channels will have to be 
changed to a higher frequency: and the 
harmonic -frequency transformers will need 
to be made to pass a wider bandwidth. 

Further (daytime) tests were made by 
using a 1 -meter antenna (3 ft., 3 ins.) with 
amazing results. The New York stations - 
WEAF, WOR, WJZ, WABC, etc. -which are 
approximately 100 miles from my home 
town were received with a slight back- 
ground noise. The Philadelphia stations are 
approximately 50 miles from my location. 
The stations further than 100 miles (like 
WPG and WDEL) were very well received. 
Stations 120 miles distant were heard with 
very good tone quality with the same, 1- 
meter -long antenna. 

ALIGNMENT 
The method used by the author to align 

this type receiver is as follows. 
First, set the signal generator to the 

harmonic frequency, and modulate this to a 
bandwidth of 30 kc. With the oscilloscope 
connected to the output of tube 19, sweep 
the 450 kc. amplifier from 435 kc. to 465 kc. 
The signal generator is connected to the 
control -grid of tube 13 through a series 
coupling condenser of approximately 0.1 -mf. 
Bring all the stages to the basic frequency. 
starting with transformer 18, Fig. 1. 

Now leave the signal generator on the 
control -grid of tube 13 and change the fre- 
quency setting to 150 kc. or the fundamental 
frequency. This will show a much sharper 
response curve on the screen of the oscil- 
loscope. Broaden the selectivity of trans- 
formers 14 and 16 to give a bandwidth of 
11 kc. (5.5 kc. off -resonance). This will 
result in a double dip or 2 peaks. If the 
2 peaks are unbalanced, adjust the primary 
of transformer 18 until the peaks have the 
same height. 

The next step in alignment is to change 
the input of the signal generator from the 
control -grid of tube 13 to the control -grid 
of tube 6. Increase the output of the signal 
generator and swing the frequency from 
side -to -side until the output at tube 19 cen- 
ters on the screen of the oscilloscope. When 
the image is centered on the screen of the 
oscilloscope take the "vertical" connection 
from the diode load on tube 19 and clip it 
onto tube 13's diode load resistor. Adjust 
transformers 10 and 12 with the selectivity 
control set to the SELECTIVE position. 

After these adjustments are made put the 
"vertical" input to the oscilloscope on the 
diode load resistor on tube 19 and re- center 
the image on the screen. Return the connec- 
tion on tube 13 and readjust transformers 

.10 and 12. 
Alignment of the detector and oscillator 

sections with the R.F. or antenna stage is 
made in the usual manner. After the 
alignment is finished set the signal gen- 
erator to approximately 1,000 kc., feed this 
signal to the antenna post of the receiver. 
and sweep this signal 15 kc. broad. With 
the "vertical" connection on the diode load 
of tube 19, the resulting curves should cor- 
respond to those shown in Fig. 2A. I strong- 
ly- urge the use of a cathode -ray oscilloscope 
for aligning this type of receiver. Misalign- 
ment will cause serious audio distortion. 

The use of either tuning "eyes," or 
meters, in tuning this receiver will give 
greater accuracy in tuning; on SELEC- 
TIVITY, the position of resonance cannot 
be determined by ear. Such indicators will 
also show the functions of the 2 separate 
A.V.C. actions. 

This receiver is one of 3 to be built to 
date; they differ mainly in the A.F. section. 
However in the largest job, an 18 -tube 
receiver, 2 electron "eyes" are used to indi- 
rate the basic frequency (resonance), and 
the °- separate A.V.C. actions. 

A.F. RESPONSE IN THE TUNER 
In recent electrical tests the frequency - 

range, with the receiver set in the BROAD 
position, extended from 15 to 10,000 c.p.s., 
fiat, with a slight drop to 12,000 c.p.s. Audio 
frequencies as high as 20,000 c.p.s. were 
measurable, believe it or not. (See Fig. 2A.) 
On the SELECTIVE position, the frequency 
range started well below 15 c.p.s. and ex- 
tended well above 5,000 c.o.s., flat, with a 
slight drop to 9.000 c.p.s. The MEDIUM 
tap has a range between these two extremes 
and is also used to obtain good tone with 
very little interference from the adjacent - 
channel stations. 

LOW NOISE LEVEL 
The noise level with the receiver in the 

SELECTIVE position is extremely low. The 
noise on the SELECTIVE position with a 
signal input as low as 1.- microvolt is not 
even noticeable. On the HIGH -FIDELITY 
position, the noise on extremely low signal 
inputs. does not follow the high audio fre- 
quencies as they do with the modern re- 
ceivers on the market today. The natural 
static is lowered by more than 50% over 
the other receivers! For police radios, I 
think this is the last word in efficient, de- 
pendable receiver design. Because of the 
low noise level and the new A.V.C. action 
not a word given to the cars would be 
missed. 

/Continued un pa ye 372) 
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4th GROUP of PRIZE WINNERS 
ctia- etaát'j eo /zteit 

Servicemen, radio dealers and sound specialists are also given the article which won the 
1st Prize in the Fourth Section of RADIO -CRAFT'S $4,000 P.A. Contest. This winner 
shows hone the skillful handling of rental P.A. systems is a money -maker for sound men. 

1ST PRIZE-30-40 W. Complete P.A. 
System, $150. 

Offered by Radio Mire Television, Inc. 
(Formerly, Wholesale Radio Service 
Company) 

Won by Merrill Lindley, 2659 Napo- 
leon St., Indianapolis, Ind. 

2ND PRIZE- " Filmgraph" model 
A, $149.50 

Offered by Miles Reproducer Co., Inc. 
Won by Roscoe B. Tallman, 702 Rad- 

cliffe, University City, Mo. 

3RD PRIZE -Airline Marine -Type 
Speaker, $62. 

Offered by Montgomery Ward & Com- 
pany. 

Won by Edward H. Gordon, LeClaire 
Hotel, Moline, Ill. 

4TH PRIZE -Set of Low -Pass, Band - 
Pass and High -Pass 

Amplifier Filters, $61. 
Offered by Amplifier Co. of America. 

Won by Keeshan Advertising Service, 
Manhattan. Kans. 

5TH PRIZE -15 -W. De luxe Ampli- 
fier, type AM -15, $57. 

Offered by Amplitone Products Com- 
pany. 

Won by Frederick Urlan Dillion, 
Technical Radio Laboratory, 1224 
Horne Ave., Hollywood, Calif. 

6TH PRIZE -5 -W. Complete P.A. 
System, type 32 -06PX, 

$55.80. 
Offered by Vocayraph Sound Systems. 

(This prise is not being awarded 
inasmuch as the company has since 
gone out of business.) 

7TH PRIZE -Permanent Magnet 
Speaker Unit, No. 7, 

$52.50. 
Offered by Fox Sound Equipment Corp. 

Won by Vern Ware, Vern Ware Radio 
Service, 1728 N.W. Drive, Des Moines, 
Iowa. 

8TH PRIZE -Velocity Microphone, 
type RBHK, $42. 

Offered by Anape-ite Company 
Won by Allied Engineering Services 

Co., 410 Marion Ave., Lima, Ohio. 

9TH PRIZE -Velocity Microphone, 
model 50, $40. 

Offered by Allied -Burns Company. 
Won by Roy S. Ruggles, 4 Williams 

Terrace, Bellows Falls, Vt. 

10TH PRIZE -Transducer Micro- 
phone, $27.50. 

Offered by Radolek Company. 
Won by Walter H. Johnson, 913 19th 

St., Jackson, Mich. 

1ST 11TH PRIZE -Velocity Micro- 
phone, model 

30, $22.50. 
Offered by Allied -Burns Company. 
Won by Robert H. Lehfeldt, Flagler 

Radio Co., Inc., 1068 W. Flagler St., 
Miami, Fla. 

2ND 11TH PRIZE -Auto -Top Car- 
rier for Mobile 

Sound Installations, platform size 30 x 
54 ins., type PA26, $22.50. 

Offered by Vac -O -Grip Company. 
Won by L. B. Tooley, 306 N. Lafay- 

ette, Clarksville, Tex. 

1ST 12TH PRIZE-Auto-Top Car- 
rier for Mobile 

Sound Installations, platform size 30 x 
36 ins., type PA22, $16. 

Offered by Vac -O -Grip Company. 
Won by Wni. N. Hunter, 635 Emery 

St., London, Ont., Canada. 

2ND 12TH PRIZE- 12 -In. P.M. 
Speaker, type 

FB12 -M, $15.50. 
Offered by Cinaudagraph Corp. 

Won by Lowell D. Harlan, Box 283, 
Clearfield, Iowa. 

3RD 12TH PRIZE- 12 -In. P.M. 
Speaker, type 

F131'2 -M, $15.50. 
Offered by Cinandagraph Corp. 

Won by Amos Bolin, 8030 Twoot Ave., 
Kansas City, Mo. 

1ST 13TH PRIZE -Floor -Type 
Chrome Micro- 

phone Stand, model EF -17, $12.50. 
Offered by Eastern Mike -Stand Com- 

pany. 
Won by Arthur C. McIver, 876 Hun- 

ter St., S.W., Atlanta, Ga. 

2ND 13TH PRIZE -Floor -Type 
Chrome Micro- 

phone Stand, model EF -17, $12.50. 
Offered by Eastern Mike -Stand Com- 

pany. 
Won by Swen Bolin, 8030 Twoot Ave., 

Kansas City, Mo. 

THIS IS THE FIRST -PRIZE MANUSCRIPT 
REMEMBER when renting P.A. sys- 

tems was considered a profitable 
side line? To -day that condition 

A has vanished; because of the low prices 
of good P.A. systems many individuals 
and organizations have purchased them 
and now furnish the systems gratis. 

On the nights of Aug. 12th and 19th 
I had a 2 -night P.A. stand at a church 
social resulting in $18 with a net profit 
of $16.50 in spite of the church having 
their own system and offers of free out- 
fits. 

I solicited merchants in the vicinity 
asking them $3 each, in return for 
short announcements on the P.A. system 
and their names listed on a sign dis- 
played on the grounds. This gave the 
merchants audio and visual advertising 
which combination is the most thorough 
method of advertising obtainable. 

This type of P.A. rental (church 

fairs, lawn socials, picnics, etc.) re- 
quires skillful handling of the mike and 
recorded music. Early in the evening I 
use music with some announcements. 
When the bulk of the crowd arrives I 
cut out the music in order not to overdo 
the music. The short announcements 
prove very effective as it is possible to 
direct crowds to certain stands, sell 
items such as candy, ice cream, etc., 
which are moving slowly. I have even re- 
covered lost children. This type of serv- 
ice makes the P.A. a very valuable and 
necessary part of the social. As the 
crowd thins out I play music (which 
helps hold the crowd) and push items 
not selling. I buy a few of the latest song 
hits each year which keeps my record 
library up to date with old and newtunes. 

I use crystal mikes, push -pull 50's in 
class AB. For speakers I use 1 trumpet 
speaker and 2 dynamics. One thing I 
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see very few P.A. men do is to control 
the volume of the individual speakers. 
I run the dynamics at medium volume 
and the trumpet at full volume in order 
to cover the far side of the grounds and 
still not blow the ears off of the people 
close to the dynamics. 

When I collect the money from the 
merchants I give them a souvenir of the 
event. I find they remember me when I 
come back the following year. Last year 
I gave them a picture of the P.A. set -up, 
this year a small record containing their 
announcement, as I have nay own re- 
corder. 

This proves that P.A. rentals are still 
around but it just takes a little work 
and ingenuity to dig them out. I be- 
lieve that all P.A. nien can still use the 
extra money from such rentals. 

MERRIIL LINDLEY, 
Indianapolis, Ind. 
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Fig. I. Schematic diagram of the new Condenser Analyzer. 

NEW CONDENSER ANALYZER 

DIAGRAM VALUES 
RI-640 ohms. variable 
R2 -50.000 ohms, variable 
R3-500 ohms. special 
R4- -5,000 ohms. special 
R5-50.000 ohms, special 
R6- 0.5meg.. 5:-watt 
R7 -2.000 ohms. I watt 
R8- 25,000 ohms, .watt 
R9-2 mega., /.watt 
RIO -voltage divider. 45.000 ohms 
RII -1.000 ohms, I watt 
RI2- 15.000 ohms. special 
R13 -3.000 ohms, 1/4-watt 
R14 --0.5 -mea. I/ -watt 
RIS- 0.5meg -. ' /C - watt 
RI6-- 50.000 ohms. special 
R17 -I mea.. '' -watt 
RIS-20 mega., ' .wtt 
RIO- 25,000 ohms. I watt 
R20-10 melts.. !a -watt 
R21 -I mee., 1/4-watt 
R22- 50,000 ohms. /.watt 
C1-2.4 mf.. 60 V.. A.C. 
C2- 0.12mí., 200 'V.. D.C. 
C3-O.012 -m1., 60 V., A.C. 
C4-8.0 mf., 500 V.. D.C. 
C5- 0.05 -m1., 400 V., O.C. 
C6 --0.0 mf.. 500 V.. D.C. 
C9- 0.1 -mf.. 200 V.. D.C. 
CIO- 0.05mf., 400 V., D.C. 
CII -O.5 -ml., 600 V., D.C. 
C12- C.5.mf., 400 V.. D.C. 

ñt4ty _Satvica Tod 

"All the functions which permit complete analysis of any condenser from a tiny 10 
mmf. mica unit to a 240 inf. electrolytic are performed by this instrument ...." 

Fig. 2 

IN spite of the ex- 
treme care exer- 
cised by reputa- 

ble manufacturers 
of condensers and 
refrigerator capac- 
itors, there is no 
avoiding the fact 
that condensers 
will sometimes de- 

velop defects. That such defects are 
very frequently the result of incorrect 
applications, mistreatment, etc., does 
not alter this basic fact. What is more, 
such defects may result in the types of 
trouble which are most difficult to diag- 
nose in a receiver circuit. 

In view of these facts it is unfortunate 
that instruments capable of checking 
all characteristics of condensers have 
been prohibitively expensive. Actually it 
is this fact that has done much to ac- 
centuate condenser defects in the past. 
Because of the lack of equipment for 
checking condensers everything else in 
an obstinately inoperative receiver was 
likely to be checked first, then the con- 
densers checked by substitution as a last 
resort. If one of these proved to be 
defective all the time spent in trouble- 
shooting would be blamed on this con- 
denser whereas with adequate condenser 
analyzer equipment the defect might 
have been discovered in the earlier diag- 
nostic procedure. 

In the case of resistors the whole 
story is told by a single check -that of 
the resistance value. But not so with 
condensers. Here leakage, power- factor, 
insulation resistance, shorts, opens, in- 
termittent operation, etc., all represent 
possible sources of trouble, and a sure- 
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fire instrument for checking and meas- 
uring all of these characteristics as well 
as for measuring values of capacity has 
been sorely needed. Such a unit, for com- 
plete condenser analysis, is shown in 
Fig. A. 

All of the functions which permit 
complete analysis of any condenser from 
a tiny 10 mmf. mica unit to a 240 mf. 
electrolytic are performed by this in- 
strument, which is here described. It is 
completely self- contained in its neat 
carrying case which measures only 6t /2 
x 12 x 93/4 ins., and weighs but 9 pounds, 
making it entirely practical for either 
bench or portable applications. 

PUSHBUTTONS 
For those who are interested in study- 

ing the circuit of this novel instrument, 
the complete schematic circuit is shown 
in Fig. 1. All switching operations are 
performed by means of pushbuttons and 
to properly relate the schematic circuit 
to the control panel photograph these 
button switches are shown in the sane 
relative position in both. The switches 
themselves are numbered on the sche- 
matic to correspond with their control 
buttons. That is, all switches marked 
with the number 1 are operated by but- 
ton No. 1; and the letters following the 
numbers represent different sections of 
this switch by means of which several 
switching operations are performed 
simultaneously when the button is de- 
pressed. 

The buttons are arranged in 2 groups. 
The left -hand group of 3 sets up the 
instrument for the type of measurement 
desired. 

Button No. 1 thus provides for 

leakage measurements when de- 
pressed and capacity measurements 
when released. 

Button No. 2 is depressed if the 
condenser under test is of the elec- 
trolytic type and released for meas- 
urements of paper or mica condens- 
ers. 

Button No. 3 provides a choice of 
"sharp balance" or "broad balance." 
The buttons in the lower bank operate 

only when depressed. These control the 
selector switches by means of which the 
correct capacity range, or the correct 
test voltages are selected, depending on 
whether switch No. 1 is set for LEAK- 
AGE or CAPACITY measurements. 

This switching arrangement is self - 
(Continued on page 366) 

Fig. A. Cornell- Dubilier Model BF -50 Condenser 
Analyzer. 
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EMISSION VS. MUTUAL CONDUCTANCE TEST 
A meter engineer tells Servicemen why proper tube analyses will help his business; and how 
these analyses are facilitated by an understanding of the fundamental varieties of tube testers, 
viz. -- mutual conductance (both dynamic and grid -shift), output, and emission types. 

Emission taster. 

F0 R some 
reason 
it seems 

apparent 
that many 
Servicem e n 
during the 
past few 
years have 
decided not 
to sell tubes. 
As a matter 
of fact, they 
seem to 
have come 
to the con- 
clusion that 
they cannot 

sell anything but service. For just that 
same reason those Servicemen are losing 
many dollars of good, clean profit every 
year. This idea that a Serviceman can- 
not sell a thing is nothing more than a 
self- conceived notion. He can sell -if he 
wants to, principally because he is in a 
better position to sell than the average 
dealer. 

The biggest problem in selling any- 
thing is to get a prospect into the store. 
Millions of dollars are spent throughout 
the country each year in advertising in 
an effort to contact new prospects. The 
Serviceman is extremely fortunate in 
that he does not have to wait for a 
prospect to come to see him, he visits 
with them right in their own hontes. The 
Serviceman does not even need a calling 
card to contact a possible sale! 

MR. SERVICEMAN: 
A surprising lack of activity is shown 

to exist with respect to tube sales if an 
analysis of the yearly reports of the 
tube manufacturers is examined. Those 
reports indicate that the replacement 
tube business amounts to about 1,!! 
tubes per receiver. If the average re- 
ceiver contains 6 tubes that means that 
the expected life of a tube is about 4 

so years. This we do not believe possible 
unless the great American public has 
ceased to listen to the fine radio pro- 
grams presented. If such a condition 
does exist there must be some very 
definite reason for this. Inadequate tube 
testing plus disinterest seems respon- 
sible for the present situation. A correc- 
tion of this condition is entirely the 
responsibility of the Serviceman. He is 
the most logical person to replace tubes 
provided he is so inclined and properly 
equipped. 

Many repair jobs go back to cus- 
tomers with weak, inefficient tubes at 
the risk of a failure within a very short 
period of time. Eventually the customer 
takes those tubes to the neighborhood 
dealer or department store for test and 

E. T. HIGGONS 

replacement and the Serviceman misses 
some profit. Quite often a Serviceman 
purposely neglects to replace tubes 
which are definitely known to be weak 
simply because he wants to keep the bill 
down. Quite naturally a man does not 
want a big repair charge if he can at 
all avoid it, but the chance of com- 
plaints on tube charges are remote. A 
labor charge may be questioned as it is 
intangible and the average layman does 
not appreciate some of the difficulties 
associated with receiver servicing, but 
an item covering the cost of tubes is 
not very easily questioned as tubes are 
actual physical realities having definite 
value. 

TUBE TESTERS 

The greatest reason for low tube sales 
is undoubtedly inadequate or improper 
tube testing. A tube tester of some sort 
must be used if tube sales are expected 
and that piece of equipment must be 
just what the name implies. A box con- 
taining a meter, sockets and switches is 
not necessarily a tube tester. Careful 
attention should be given to the choice 
of checkers in order to obtain one which 
will do a good job for a reasonable 
period of time. It is important when 
spending from $30 to $50 to be assured 
of the best possible service. A study 
based on a comparison of costs against 
accuracy and probable length of service 
will determine the best selection. 

At present there are 3 fundamental 
varieties of tube testers available, name- 
ly mutual conductance, output and emis- 
sion types. An analysis of each repre- 
sents all of the material which is needed 
for a sensible selection of the instrument 
best suited for the individual require- 
ments. 

Mutual Conductance Tester 
The mutual conductance or trans- 

conductance tester is perhaps the most 
accurate, although tests recently show 
the improvement in accuracy over other 
types to be about 3Nr- 

GridShift Test. This form of test is 
usually accomplished by what is known 
as a grid -shift method (See Fig. 1), 
wherein the plate current change is 
measured for a given change in grid 
voltage. 

Dynamic Test. Or in other cases by a 
dynamic test, by measuring the A.C. 
component of the plate current with a 
definite A.C. signal applied to the grid 
(See Fig. 2.). 

By definition of mutual conductance 
this method requires that all element 
potentials and plate loads meat be held 
at rated values of operating conditions 
if a high degree of accuracy is to be 

(Continued on page 374) 
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FREQUENCY- MODULATED PROGRAMS 

With lhii Laszly -ila It 
Major Edwin H. Armstrong, Professor of Electrical Engineering, 
Yankee Network, have put their seal of approval on this initial section 
not only to acquaint RADIO -CRAFT readers with the principles underlying 
month but also presents a description of frequency modulation vs. ampli- 

PART I- FREQUENCY VS. AMPLITUDE MODULATION 

Frequency -modulated receiver. 

strip, in scientific importance, 

ONE of the pioneers in 
radio has again 
scored an outstand- 

ing success. Major Arm- 
strong, who will be remem- 
bered as the Father of the 
superheterodyne type of 
receiver, has again ad- 
vanced the art by develop- 
ing a new type of trans- 
mission and reception 
which bids fair to far out - 

all previous developments. 
For years the Major worked to perfect methods and means 

of eliminating or reducing static and other radio interference 
-probably the foremost problem confronting the radio in- 
dustry. After trying various methods of attacking the prob- 
lem, he had practically given up the idea as he and his asso- 
ciates could see no practical answer. 

Over 10 years ago he started a new line of attack which 
eventually led into a system known as the wide -band fre- 
quency modulation system which reduced all sorts of dis- 
turbances to a very small percentage of their original value. 
This was accomplished by transmitting a signal having such 
characteristics that it could not be reproduced by either nat- 
ural or man -made static; and designing a receiver which was 
not responsive to ordinary types of modulated waves but only 
responsive to waves having the special characteristic. 

Thus this type of transmission and reception emerges from 
the laboratory and bids fair to revolutionize the transmission 
of intelligence. 

It is the purpose of this article to explain what frequency 
modulation is, how it operates, and the advantages which it 
presents as compared to amplitude -modulated systems. 

AMPLITUDE MODULATION- 

- ' i l l l' A 1111 ` 

-- FREQUENCY MODULATION*. 

T 

ïLJii f_ p,,II! 
FIG. I FIG 2 

vs. 

tee 

- 

CONDENSER 

Mani MICROPHONE ® MICROPHONE 

FIG 3 

At I and 3 are shown, respectively, a representative waveform of an amplitude 
modulated signal, and the manner In which it may be produced. An equivalen 
arrangement for frequency modulation is shown at 2 and 4. In 3, microphone 
MI varies its resistance according to the amplitude of sound waves; at 4. con 

denser -type microphone M2 varies in capacity as the sound waves 
strike the diaphragm. 
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"A.M. AND "F.M. 
A concept of amplitude modulation (or "A.M.") may be 

obtained from the diagram of a high -frequency alternating 
voltage which changes its amplitude with time, as shown in 
Fig. 1. This is the type of modulated carrier transmitted by 
present -day methods. Figure 2 shows a carrier frequency, the 
frequency of which is changing at some definite rate. This is 
the type of signal which is transmitted by a frequency -modu- 
lated (or "F.M.") station. Now let us examine tuned circuits 
and see how amplitude and frequency modulation can actual- 
ly be effected. 

"A.M."- Assume that the tuned circuit shown in Fig. 3 is 
continually supplied with energy so that the alternating cur- 
rent set up therein has the same amplitude at all times. Let 
us insert in this tuned circuit a microphone which has the 
property of varying its resistance according to the amplitude 
of sound waves impinging on the diaphragm. It is well known 
that if the resistance of a tuned circuit varies, the amplitude 
of the current flowing in the tuned circuit varies accordingly. 
Consequently, sound waves striking the diaphragm of the 
microphone would cause a current to flow in the tuned cir- 
cuit such as that shown in Fig. 1. 

"F.M."-An idea of the method in which a frequency - 
modulated signal could be produced may be had from the 
same tuned circuit and again assuming that energy is being 
supplied to this tuned circuit so that the amplitude of the 
current is at all times constant. 

Now let us connect across the tuned circuit a condenser 
type of microphone which consists essentially of 2 thin metal- 
lic plates, the positions of which vary in respect to each other 
in accordance with the sound waves striking the microphone. 
As this microphone does not change its resistance apprecia- 
bly, a sound wave impinging on the microphone would simply 
vary the frequency of the tuned circuit because the total ca- 
pacity of the tuned circuit would be altered and its frequency 
is dependent upon the capacity. This circuit is shown in Fig. 
4. Sound waves thus may be made to vary the carrier Sre- 
quency such as shown in Fig. 2. 

In the foregoing analysis only theoretical arrangements 
have been considered both for the amplitude -modulation and 
frequency- modulation methods. In practice, of course, more 
complicated arrangements must be employed to effect either 
type of modulation to give a commercially useful result. 

STATIC FREE 

A simple explanation of why the system is so free from 
static and other disturbances lies in the fact that these dis- 
turbances, while they have very great amplitude -modulation 
changes have relatively small frequency changes. Hence by 
designing a receiver for frequency modulation which does not 
respond to amplitude changes and which only responds well 
to large frequency changes practical immunity from inter- 
ference can be obtained. 

Then by designing a transmitter which sends out a widely 
swinging frequency modulated wave a full response can be 
obtained in the receiver. The differentiation between noise 
and signal resides mostly in this special characteristic. 

Estimates on the effectiveness of elimination of static due 
to lightning, etc., vary from 96% to about 99%. It is certainly 
true that frequency modulation signals can be heard right 
through a local thunderstorm while amplitude modulation 
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ON YOUR PRESENT RECEIVER! 

Vitte -Shortwave -Pdd /2tett 

Columbia University, and Mr. Paul A. deMars, technical director, The 
of the 2 -part article by Messrs. Browning and Gaffney. Part I serves 
the Ultra -Shortwave F.M. -A.M. Adapter to be described in detail next 
tude modulation which is both simply explained and technically am !(lte. 

signals are entirely blotted out due to 
noise. 

RECEIVER REQUIREMENT 
Limiter.-As frequency modulation 

is considerably different from the stand- 
point of its transmission, it is only nat- 
ural that the receiver picking up fre- 
quency modulation signals is materially 
different in its design. 

Fundamentally, the receiver has an 
R.F. amplifier system which should pass 
a broad band of frequency as will be evi- 
dent from future considerations. It then 
has a wide -band I.F. amplifier in which 
is incorporated a "limiter circuit," the 
function of which is to keep the ampli- 
tude of the amplified signal constant at 
all times. This limiter might be likened 
to a very rapidly- acting automatic vol- 
ume control system. 

Detector. -The detecting system for 
frequency -modulated signals varies ma- 
terially from the conventional type. This 
will be appreciated by careful analysis 

G. H. BROWNING and F. J. GAFFNEY 

LIMITER 
65J7oa 1852 

DET. L.F. 
3 MC. 

.05 -MF 

DETECTOR 
6H6 

FIG. S 

VARIES BIAS `OF OTHER 
I. F. TUBES 

AJ00 

Detailed diagram showing the manner in which the "limiter" is connected to prevent amplitude variations 
being passed on to the detector circuit. 

of the method of transmission. If we go 
back to Fig. 4 and consider sound waves 
impinging on the condenser microphone 
it is readily apparent that the amount 
the condenser plates of the microphone 
move is in general proportional to the 
loudness of the sound waves and conse- 
quently the amount of variation of the 
carrier frequency is proportional to the 
intensity of the sound waves. The num- 

ber of fluctuations per second which the 
diaphragm executes is obviously the 
same as the frequency of the audio note 
impinging on it. This means that the 
frequency of the carrier will swing back 
and forth over its range a number of 
times per second which is the same as 
the audio frequency being transmitted. 
Thus the detecting system must be ca- 

(Continued on page 378) 

Schematic circuit of the G.E. HM -80 table -model frequency -modulated receiver (see photo, pg. 336). It embodies in a minimum number of tubes the principles 
discussed by Messrs. Browning and Gaffney; only the larger consoles incorporate a changeover switch to permit amplitude- modulated reception. 

CONDENSERS C20-0.002-mf., 600 V. 
C21-470 

C30d -20 mf., 25 V.' R3 -47,000 ohms, I / ?_W." RIS-82 ohms, 1/2 -W." R26- O.22-meg., 1/2 -W " 
CI-20 mmf. tuning C31- 0.1 -mf., 300 V. R4 -330 ohms, 1/2.W." R16 -220 ohms, I /-W." R27 -2.2 megs., 1/2 -W." mmf! 

C22-0.002-mf., 600 V. 
C23-220 mmf 

C2-0.02-mf., 400 V. 
C3-47 mmf. 

C32 -470 mm( 
C33-0.1 -mi. 400 V.' 

R5-0.47 -meg.. 1/2.W." 
R6-47,000 ohms, 1/2.W." 

R17 -15 megs., I /2.W." 
R18 -0.32 -meg., I/ -W " 

I- raper: mlra: ''Ir:. 

electrolytic; rarlmn.I 
C4-1,200 mmf. C24-0.005-mf., 400 V. C34- .0.05 -mf., 200 V' R7 -0.47.meg., I/ -W " RI9 -O.47 -meg., MISC. 
C5-0.05-mi., 200 V. C25-0.05-mf., 400 V! C35 -2.15 mmf. antenna R8 -4700 ohms, % -W" R20 -1,500 ohms, 1/2 -W." SW. I -Tone switch 
C6-500 mmf. trimmer C26-0.005-mí., 600 V. trimmer R9 -220 ohms. 2 W." R21 -2,200 ohms. I W." SW. 2 -Phone switch 
CI4--47 mmf. C27-0.005-mi., 400 V. C36 -7.23 mmf. air RIO- 0.33.meg., I /2.W." R22 -1,600 ohms, 31/2 W. SW. 3 -Power switch 
CI5-470 mmf. ' 
C16-22 mmf. 

C28-0.05-mf., 400 V. 
C29-0.05-mf., 200 V. 

trimmer RII -0.I.meg., I/2- 
R12- 0.I -meg., I /-W" 

W. -W. 
R23 -2,200 ohms, 14-W." 

(on SW. 2) 
LI -Ant.: L2, osc.; L3, 

C17-100 mmi. C30a-20 mf., 250 V.' RESISTORS R13- 0.12.meg. 1 .W " R24- 0.I.meg., 1/2-w." Ist I.F.; L4, 2nd I.F.; 
CI8-100 mmf. C30b-20 mf., 250 V.' RI -2.200 ohms, 1/2 -W" R14- 2- megs., volume R25- 33,000 ohms, i /2- L5 -I.F. limiter; 16- 
C19-0.005-mf., 400 V. C30c-40 mf., 250 V.' R2 -6,800 ohms, 1/2-W." control W." discrim. trans. 
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Fig. I. New circuit features of (A) General Electric Model HM -136; (8) RCA Model BT -42. 

NEW CIRCUITS 
IN MODERN RADIO RECEIVERS 

( I ) SET RECEIVES EITHER FREQUENCY- OR 
AMPLITUDE -MODULATED SIGNALS 
General Electric Model HM -136. A 

very simple ganged switching arronge- 
meld permits the use of either of 2 I.F. 
channels in this receiver, Fig. 1A, al- 
though only 1 set of tubes is used in the 
amplifier. 

For frequency -modulated signals, a 
relatively high -frequency I.F. amplifier 
is used. Transformers T9, T10 and T11 
form this amplifier which amplifies a 
band of frequencies, approximately 300 
kc. wide, centered at 2.1 mc. The output 
of this amplifier is fed into a limiter to 
maintain the signal strength constant 
at this point and then to a detector for 
frequency -modulated signals. This latter 
resembles an A.F.C. discriminator in 
design and operation. 

The other I.F. amplifier is designed to 
pass a 10 -kc. band of frequencies cen- 
tered at 455 kc. It consists of transform- 
ers T6, T7 and T8. While the 1st two 
primaries of the dual I.F. amplifier are 
supplied separately the other primaries 
and secondaries, except the output sec- 

The details of the modern radio receiver circuits that make 
them "different" from previous designs are illustrated and 
described each month by a well -known technician. 

F. L. SPRAYBERRY 

ondaries, are in series. Their wide dif- 
ference in frequency accounts for the 
fact that they have no substantial effect 
on each other. 

At high frequencies the tuning con- 
densers of the low- frequency transform- 
ers act as bypass condensers while at 
low frequencies the choking effect of the 
high -frequency coils is negligible. An 
audio switch ganged to the input fre- 
quency selector, selects the proper audio 
output from the correct detector. 

(2) NEON BLINKER PILOT LIGHT USED 

RCA Model BT -42. To avoid the rela- 
tively large loss of an ordinary pilot 
light in a small battery -operated re- 
ceiver, a neon blinker operated from. the 
"B" supply is used to indicate whether 
the receiver is turned on or off. 

The circuit is shown in Fig. 1B. When 
the ganged filament and plate supply 
switch 5w. is thrown to "on ", the 0.1 -mf. 
condenser charges slowly through the 
3.9 -meg. resistor. As soon as the con- 
denser charges up to the ionization volt- 
age of the neon blinker, the latter will 

NUMBER 27 

flash and discharge the condenser, and 
the process will continue in the manner 
of a sawtooth (relaxation) oscillator. 
The average current drain from the 
plate supply is considerably less than 20 
microamperes, and a very satisfactory 
index of the position of the power switch 
is given by from 2 to 5 flashes per second 
of the blinker when the switch is on. 

The load on the "B" supply is entirely 
negligible and the filament -type pilot 
light is eliminated from the circuit. 

(3) SIMPLIFIED SWITCHING TO AUTO- 
MATIC TUNING 
Sears, Roebuck Model 7245. By means 

of one single -pole double -throw switch, 
the entire R.F., detector and oscillator 
tuning systems are changed from all - 
Ware to pushbutton tuning. 

The pushbutton tuning system is en- 
tirely independent of the allwave switch- 
ing and the main tuning gang. This 
great simplicity of switching for push- 
button tuning is accomplished through 
the use of an auxiliary detector tube 

(Continued on page 380) 
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Fig. 2. New circuit features of (A) Sears, Roebuck Model 7245; (8) Andrea Models IFS and RTES; (C) Emerson Models DB -296 and DB -301. 
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WIDE -RANGE LOUDSPEAKER 
Z7Qi yned $at )Qptoduciny `Ttap¢ncy- Modulated Ptoytams 

Previous methods of reproducing high-fidelity amplitude -modulated programs, and 
still-higher-fidelity frequency -modulated programs, involved using 2 loudspeakers. 
How a single unit now accomplishes the same result makes an interesting story. 

IN order to realize the improved fidel- 
ity that the Armstrong system of 
frequency modulation makes possible 
a loudspeaker with extended high - 

frequency response is necessary. Such 
an improved loudspeaker is here illus 
trated and described. 

It is well known that the conventional 
conical direct- radiation type of speaker 
has a sharp cut -off at approximately 
4,500 cycles per second. This cut -off may 
be explained by the failure of the voice 
coil to move the diaphragm appreciably 
above this frequency, because of con - 
pliance (or "give " -Ed.) at the throat 
of the cone. In other words, the sharp 
break at the apex of the cone behaves 
like a spring. The mass reactance of the 
diaphragm increases with frequency, 
and at about 4,500 cycles it becomes 
great enough to compress this "spring." 
As the frequency increases the motion 
of the voice coil is taken up by the 
"spring" allowing the diaphragm to 
remain stationary or nearly so. 

To reduce the throat compliance a new 
diaphragm was designed by the General 
Electric Company, in which the section 
through an element is approximately 
that of a parabola. With this shape the 
diaphragm is tangent to the voice coil 
collar at the point where they are 
joined. The elimination of the customary 
sharp break at this point greatly in- 
creases the stiffness of the assembly, 
and its effect on the high- frequency 
response may be seen on the sound pres- 
sure curve here reproduced. 

The edge of the diaphragm is suspend- 
ed with soft leather which serves the 
double purpose of giving a low bass 
resonance and of absorbing wave energy, 

W. S. BACHMAN 

at the edge of the diaphragm, which 
would otherwise be reflected back to 
cause interference resulting in large 
peaks and dips in the sound pressure 
curve. (Comments by the editor follow.) 

Known as the G.E. model 1RGS1OA, 
this single wide -range loudspeaker en- 
ables the set maker to keep pace with 
the development of high -fidelity ampli- 
tude-modulated transmissions and more 
particularly the still- higher -fidelity 
"wide - frequency - response" or Arm- 
strong -type frequency -modulated pro- 
grams. The frequency -modulated trans- 
mitters are said to be capable of deliver- 
ing to the voice coil of the radio receiv- 
er's loudspeaker frequencies up to 18,000 
cycles. Ordinary loudspeakers were not 
capable of reproducing, in a single unit, 
frequencies much beyond 10,000 cycles, 
and hence, the need for an entirely neve 
and really high -fidelity loudspeaker de- 
sign. 

This statement, and those which fol- 
low, agree with the general ideas ex- 
pressed in "Frequency Modulation," on 
pg. 748 of the June, 1939 issue of Radio - 
Craft and at the same time clarify and 
correct certain expressions contained in 
this (June -issue) description of new 
developments in frequency- modulation 
equipment. (See letter of Mr. Brittain, 
below.) Although it is true as Major 
Armstrong stated, on pg. 711, that "a 
frequency range up to 18,000 cycles has 
been found desirable, in some music 
transmissions," response out to this 
extreme limit is not obtained except 
with special laboratory apparatus. How- 
ever, response actually may be realized 

(Continued on page 383) 
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G. E. high -fidelity speaker. Note curved diaphragm 
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Cross -section, parabolic -diaphragm high -fi speaker. 
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NEW "SUPER -PRO" 
TOT PXes 

DX (long -distance) 
reception is best 
when the receiver 
includes the latest 
improvements -as 

here described. 

LMOST synonymous with the name radio is the Super -Pro receiver. 
From away back when, until the present time, it has always been 
considered as one of the topnotchers of the DX -ers -and this 
latest model is no exception. Available in 2 tuning ranges -15 to 

560 meters and 712 to 240 meters -this new 18 -tube communications 
receiver retains the well -known developments of the preceding Super - 
Pros and in addition a number of im- 
portant improvements. Hammarlund Model SP -200SX series 

These improvements include the Super -Pro" Communications Receiver. 
P Values of components will be found at 

new variable- selectivity crystal filter the and of the article. 
which was first introduced in the 
Hammarlund HQ- 120 -X; a new and 
vastly improved noise limiter de- 
signed and adjusted to provide maxi- 
mum suppression without affecting 
the normal performance of the re- 
ceiver; and an entirely new strength 
or "S" -meter arrangement that 
permits the operator to make adjust- 
ments for receiving conditions in or- 
der to give more accurate reports. 

Since these developments do not 
concern the power supply included in 
the complete Super -Pro, the diagram 
of the power supply unit is not re- 
produced here. 

NEW XTAL FILTER 
The new crystal (xtal) filter needs 

little explanation because it is un- 
doubtedly well -known to all who are 
familiar with latest developments in 
communications receivers. Its main 
features are: variable selectivity; 
constant gain; and, simplicity of op- 
eration. There are 5 ranges of selec- 
tivity available -3 are for reception 
of voice and music, and the remain- 
ing 2 are for C.W. or code reception. 
Phone -men, as well as shortwave lis- 
teners, find this new crystal filter to 
effectively double the width of crowd- 
ed phone bands. 

S -METER 
The S -meter is something entirely 

different. 
It is well known that a standard, 

fixed and calibrated S -meter will vary 
in readings, depending almost entire- 
ly upon receiving conditions as well 
as the type of antenna installation 
with which the receiver is used. This 
new type of S -meter has a single 
variable control that can be set to 
accurately report signals under al- 
most any condition. 

Suppose, for example, 2 receivers 
are operated side -by -side on different 
antenna systems. One has a resonant 
antenna and the other, just a short 
length of wire. The receiver oper- 
ating on the resonant antenna will 
provide a much higher S -meter read - 

(Continued on page 376) 
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The circuit of the RCA models 1517-8 and -C tube testers is simple; and effective in testing all the new tubes. 

-"We 5,-41.4YK 

NEWEST TUBE CHECKER 
Two new tube testers which will check the performance of every standard radio receiving 
tube type now available, and which have built -in adaptability for new types likely to be 
introduced in the future, have been announced by the RCA Manufacturing Company. 

PROVISION has been made, in 2 new instruments, for 
testing loctal -base tubes and the new miniature -base 
tubes, in addition to pilot lamps, Christmas tree bulbs 
and flashlight bulbs. Each has 2 spare sockets to provide 

for new types, and additional chart space to insert data on 
new tubes as they are introduced. Tubes with filament volt- 
ages up to 120 volts may be tested. 

The testers are operated with one finger, with the buttons 
released or retained automatically as required for testing. 
Line voltages up to the instant of the actual tests are shown. 
making it unnecessary to set the line voltage before insert- 
ing the tube in the socket. Four -prong and octal -base ballast 
tubes may be tested for noisy welds and opens, as may the 
voltage drop on all types of Gas Tubes. They test Magic Eye 
tubes for brilliance and the opening and closing of the eye. 
All tests are made according to R.M.A. standards. 

The rugged cases of both models are finished in gray 
wrinkle lacquer with light metal trim. Both have soft rubber 
feet, while the portable model has a cover to match, and a 
special snap -out carrying handle. Total weight is 14 pounds. 
Exterior measurements are as follows: 131,.x534 x8 ins. high. 
Power consumption is 25 W. 

An easy -reading roll chart affords ready reference to the 
active buttons and control settings for each type of tube. 
Connecting guide lines are marked on the panel from the 
controls to the corresponding columns of the chart. To insure 
greater precision, the line voltage is indicated continuously 
for adjustment except during actual measurement. 

APPLICATION 
Practically every standard type of receiving tube as well 

as special types including the regulator, ballast, tuning indi- 
cator (Magic Eye) and certain cathode -ray oscilloscope tubes 
can be tested for acceptability with this instrument. The 
standard R.M.A. emission test is applied to all receiving and 
similar tubes whereas the regulator tubes, which are gaseous 
in type, are tested for breakdown voltage. Ballast tubes may 
be checked for open -circuit, and "noisy" welds can be detected 
readily by means of a pair of phones. In tuning indicators, the 
visible control range (opening and closing of the "eye ") may 

RADIO -CRAFT for DECEMBER. 1939 

The new RCA models 156 -B portable -type tube tester. shown above, and the 
model 156 -C (counter -type). test all the new tubes. 

be noted in addition to emission. 
Although the emission of a tube normally is an excellent 

criterion of performance, sometimes it is not the definite 
limiting factor. Thus, a tube which tests "poor" may, in rare 
instances, be perfectly satisfactory for a given application, 
or the reverse may equally well be true. 

As noted above, the test procedure will vary with different 
groups of tubes. Such groups are described separately in the 
following sections. 

Receiving Tubes. This group of tubes is by far the largest 
and embraces the A.C. and battery types of detectors and 
amplifiers, and the various full- and half -wave rectifiers. The 
first check is a short -circuit test. 

In order that Servicemen may see how this and all other 
tube tests are made, on an instrument of this type, specific 
procedures are given below. Refer to the diagram for the 
various controls mentioned. 

1. Set the FIL. VOLTS, CLASS, and TYPE controls to 
the correct settings for the tube under test. 

(Continued on page 371) 
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ALL -PUSH -PULL DIRECT -COUPLED 
"Packaged engineering" applied to a basic sound amplifier now enables 
or more of a large number of important features 90% of which, Mr. 

A. C. SHANEY 

ANY one or more of the following 
6 optional features may be added 
to the flexible, All- Push -Pull 30- 
Watt Direct -Coupled Amplifier, 

originally described in the October, 1939, 
issue of Radio -Craft, with or without 
the 7 auxiliary features described in 
the November, 1939, issue of Radio - 
Craft. Lack of space prevents the de- 
scription of the Non -Frequency Dis- 
criminating Scratch Suppressor, which 
will be covered in a subsequent issue, if 
readers are interested. 

The features to be described in this 
issue are: 

(1) Remote Control 
(2) Audio Spectrum Control 
(3) Calibrated Volume Indicator 
(4) Push -Pull Automatic Volume 

Compressor 
(5) Push -Pull Automatic Volume 

Limiter 
(6) Push -Pull Automatic Volume 

Control 

REMOTE CONTROL 
Remote control circuits have been 

widely adopted during the past few 
years for many special applications; 
particularly in those installations re- 
quiring control of volume at some point 
remote from the amplifier proper. Nat- 
urally, the usual grid circuit volume 
control would be impractical because of 
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hum pick -up in this high -impedance line. 
Although low- impedance lines and suit- 
able attenuators may be employed in 
conventional coupling circuits, this is 
undesirable because of the increased 
costs involved, and the difficulty of 
maintaining flat frequency response 
with economical matching transformers. 

The popular procedure of controlling 
volume remotely is to employ a penta- 
grid converter tube (such as the 6L7 
or its prototype), and varying the bias 
of both control -grids. As these tubes 
were designed primarily for R.F. mixer 
service, they do not readily lend them- 
selves to audio work because of inherent 
hum, microphonics, and wide variations 
in characteristics between similar tubes 
of the saute type. 

The conventional remote control cir- 
cuit furthermore employs a single -sided 
stage which, in itself, introduces an 
appreciable amount of distortion. Nat- 
urally, the practical solution to this 
problem is to utilize a push -pull circuit 
employing tubes of a relatively non - 
microphonic nature, low inherent hum, 
and of comparatively stable charac- 
teristics. 

Figure 1A. The 6SK7 lends itself ad- 
mirably to this type of application. 
Figure lA shows the conventional man- 
ner of using a 6SK7 with a series drop- 
ping screen -grid resistor. This type of 
circuit provides a number of interesting 
and valuable secondary features, such 
as the change in both screen -grid and 
plate voltage corresponding to their re- 
spective plate and screen -grid currents, 
which in turn, are controlled by the 
control -grid voltage. 

For remote control purposes, it is 
important to design the circuit, so that 
minimum distortion takes place, regard- 
less of the transconductance of the tube. 
By introducing a variable voltage at 
the point X, the transconductance of the 
tube may be changed from 2,000 to 10 
micromhos. To further increase the 
controlling range of the variable volt- 
age, the screen -grid should be discon- 
nected from the cathode and connected 
to the low end of the grid -return resis- 
tor. This, in effect, provides twin -grid 
control of the electron stream. 

If the cathode resistor R1 is made 
large enough to obtain a bias of -35 
volts, the tube will be operating at mini- 
mum gain. If the ground end of the 
grid -return resistor is slowly varied 
across the cathode resistor Rl, the bias 
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30 -WATT P. A. AMPLIFIER 
any public- address specialist to incorporate in a suitable amplifier one 
Shaney believes, have never before appeared in any radio magazine! 

PART III 

will be decreased, and its gain increased. 
A limiting resistor should, of course, be 
inserted at the high end of the cathode, 
so as to avoid bringing the bias to below 
-3 volts, as this would bring the tube 
off its recommended grid- voltage plate - 
current curves. 

Figure 113. This figure shows a revised 
cathode and grid control circuit to ob- 
tain the desired effect. It will be noted 
that the cathode is 38 volts off ground, 
while the low end of the limiting resis- 
tor R2 is 35 volts from ground. The dif- 
ference between the two is the effective 
grid voltage applied to both the control 
grid and suppressor grid at maximum 
gain. 

Figure 1C. When the center arm of 
R4 is brought towards ground, the bias 
is gradually increased, until cut-off is 
approached. If R4 was placed at some 
remote point, the bias (and gain) of 
the tube could easily be controlled re- 
motely. 

In order to by -pass hum voltages 
picked up within the three -wire cable, 
a series filter resistor network should be 
employed (R5, Cl), as illustrated in 
Fig. 1C. The time constant of this com- 
bination should be of such a nature, 
so as to effectively bypass 60 cycles. 

Figure 1D. In order to avoid excess 
distortion, the plate and screen -grid 
voltages should automatically adjust 
themselves to different control -grid 
biases. This is affected by obtaining both 
of these voltages through a common se- 
ries dropping resistor (R8), as illus- 
trated in Fig. 1D. 

It can readily be seen that the voltage 
at the junction of R6 and R7 as well as 
the junction of R7 and R8 will be a 
function of the drop in R8. The con- 
denser, C2, removes the audio compo- 
nent from this D.C. voltage and pro- 
vides the optimum plate supply voltage, 
which, in turn, likewise controls an 
optimum screen -grid supply voltage. 

In order to provide a smooth- acting 
control, an additional resistor, R9, is 
added. With resistor R10, this provides 
a bridged -type control circuit. 

Figure 1E. The circuit of Fig. 1D 
may be adopted where single -sided oper- 
ation is desired. Fig. 1E, however, shows 
the push -pull derivation of our basic 
remote volume control circuit. 

As the resistor, R4, is across a com- 
paratively low voltage, and as very 
little current flows through the remote 
control, its lines may be extended in- 
definitely. It is unnecessary to shield 
these cables, regardless of their length, 
because of the hum filtering circuit em- 
ployed. 

AUDIO SPECTRUM CONTROL 
The theory and operation of the Audio 

Spectrum Control was completely de- 
scribed in the December, 1937, issue of 
Radio -Craft (page 346), and in the 
June, 1938, issue (page 797). 

Many music lovers utilizing amplifiers 
having both bass boost and cut control, 
have invariably complained of the pro- 
duction of "false .pass" when boosting 
low frequencies. An analysis of this 
condition has disclosed the fact that the 

.' PUSM -FULL AUTOMATIC 
VOLUME COMPRESSOR j. 65KT 

4 
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usual form of low boost controls does 
not raise the fundamental frequency 
and all associated harmonics equally. 

Figure 2A. The reason for this con- 
dition is illustrated in Fig. 2A. Sloping 
line YZ typifies the usual bass boost 
response circuit. If F is some predeter- 
mined frequency, and 1H, 2H, and 3H, 
are its 1st, 2nd, and 3rd harmonics, re- 
spectively, it will be noted that the 
fundamental frequency is accentuated 
approximately 4 times as much as its 
3rd harmonic, twice as much as its 2nd 
harmonic, and 11/3 times as much as 
its 1st harmonic. This change in the 
relative value of associated harmonics 
produces a decided change in the char- 
acter of the fundamental tone. 

As is well known, all middle A's in the 
etandard pitch have the same fundamental 

(Continued an page 364) 
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Pentode Pocket Set -close-up. The "A" cell and "B" battery are inside. 
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The circuit is the height of simplicity -and effectiveness. 

`Tat Jay;nn - 
A PENTODE POCKET SET 
Switch operated, this portable set affords instant tuning to any 1 of 3 stations. 
Initial cost and maintenance are slight. Swell as an "emergency" receiver. 

A technician tests the 
Pentode Pocket Set. 

M. N. BEITMAN 

THE widespread demand for a 
small, lightweight, efficient and 
inexpensive radio Set can now be 

satisfied. The Pentode Pocket Radio 
Set described and illustrated here 
is an unusually effective 1 -tube re- 
ceiver, small in size and easily assem- 
bled from standard, inexpensive 
parts. 

The circuit employs a low- drain, 
high -gain pentode tube, type 1N5G. 
This tube requires but 1 r.: volts for 
filament supply and offers good re- 
sults when operated from a single 
45 -volt "B" battery. Although the 
arrangement of the parts, as shown 
in the photo at lower- right, may not 
look neat they are so placed as to 
make for most efficient operation; the 

single 95 -V. "B" battery and the 1.5 -V. battery flashlight 
cell, are beneath the coil and tube, respectively. Regeneration 
is obtained by means of an extra tickler winding and is easily 
controlled with a midget -type volume control. 

STATIONS SWITCHED -IN 
Since a compact set of this type is primarily intended for 

reception of the more important local broadcasting stations. 
tuning is accomplished by means of a simple switch. This 
switch has 3 positions, each of which tunes -in a separate 
station. 

The entire set will be especially attractive when mounted 
in the aluminum case designed for it. You may make the 
case yourself, if you prefer, but you will probably find it 
better to purchase the ready -made case specified in the 
List of Parts. 

The first step in building the receiver is mounting the 
parts. All of the larger parts should be mounted first. Place 
the batteries in the case after the wiring has been completed. 

Wiring may be done in any fashion you prefer, but must 
be short and direct. It is a good idea, also, to use a colored 
pencil to check -off on the diagram each lead that has been 
completed. 

When the wiring has been completed, connect the batteries 
and check for correct terminal voltages. If an OK results, 

the tube then may be placed in its socket. Now, you're ready 
for the initial test. 

ALL SET TO GO! 
Turn the volume control a little toward the right. This 

will put the switch for the receiver in the "on" position. 
At an advanced position of the volume control a whistle 
should be heard in the headphones. 

Next, set the station selector switch to Point 1 and, keeping 
the volume control at the point where the oscillation 
(whistling) is just ready to begin, turn the screw trimmer 
adjustment for the first condenser until a local broadcasting 
station of your choice, operating at any frequency between 
1,200 and 1,600 kc., is properly received. Repeat this adjust- 
ment for Point 2 (for a station between 900 and 1,200 kc.) ; 

ditto for Point 3 (between 600 and 900 kc.). 
This type of set, for best reception, requires as long an 

(Continued on page 363) 

A boy of 10 could put this set together in a day. 
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Three -man orchestra -but ..r. rt roni'!; and that makes all the difference in the world. The entire electrical installation was made by the author a 

Serviceman working for a local radio dealer and service organization. Arrow at left indicates the miser- preamplifier; at right, quitar amplifier 
and loudspeaker. 

LOCAL SERVICE SHOP CAPITALIZES 
ON ELECTRONIC ORCHESTRA 

Money can be made in the electronic music field as pointed out many times by RADIO -CRAFT. 

Mr. S. Leibowitz, working for Olson Bros. Radio Supply, describes in the following letter 

a. sound installation which he made to establish a successful 3 -man electronic orchestra. 

flaát Sit!: 
In the March and April issues of 

Radio -Craft you described electronic 
organs and made predictions as to their 
relationship to radio Servicemen and 
Sound men. Under separate cover I am 
sending you a photograph (reproduced 
above -Editor) of an installation we 
made which is a truism to your predic- 
tion. 

Shown in this photo is a truly radio 
orchestra furnishing high -class musical 
entertainment by radio but with the 
benefit of live musicians. This musical 
combination is being featured in a well - 
known Akron, Ohio, night club and 
functions completely around the new 
Hammond Electrical Organ. Supple- 
menting the organ are a trumpet player 
and electrical guitarist. Together they 
offer musical fullness and brilliance 
comparable to a 10 -piece hand. 

This combination is enjoying remark- 
able success and is an outstanding at- 
traction to local night life. A daily 
broadcast from this ballroom further 
emphasizes the remarkable musical 
quality of this truly Radio Orchestra. 

This musical combination presides on 
the regular bandstand with the hand- 
somely finished organ loudspeakers 
placed in a proper sound distribution 
point in the ballroom. The electrical 
guitar, and the microphone carrying the 
trumpet, are fed into a special mixer 
(including a preamplifier -Editor), de- 
signed by the writer, which in turn 
feeds a 200 -ohm input in the organ pre- 
amplifier. (The special mixer -preampli- 

RADIO -CRAFT for DECEMBE 

fier can be seen in photo in lower -left 
corner.-Editor) 

In the photo can also be seen a con- 
ventional guitar amplifier which func- 
tions simultaneously with the organ am- 
plifier. That is, the guitar strumming 
comes out of the organ loudspeakers 
and guitar amplifier at the same time. 
It is interesting to note that this ar- 
rangement, which was not originally 
installed, was quite necessary for the 
proper cooperation of the 3 musicians. 
Inasmuch as the organ loudspeakers are 
a considerable distance from the band- 

stand the time interval for the sound to 
travel to the players' ears interfered 
greatly with their coordination. The 
guitarist could hear only the sound 
from the speakers which hindered his 
timing with the trumpet. The installa- 
tion of the guitar amplifier not only 
completely corrected this trouble but 
made the guitar more prominent than 
before. It was a fact that in that partic- 
ular room the guitar feeding into the 
organ amplifier tended to blend its low 
register with the organ. The special 

(Continued on page 365) 
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Schematic diagram of the mixer- preamplifier built by the author and designed to work into the input 
of the organ preamplifier in order to drive the organ to its full output. The block diagram shows 
the arrangement of the microphone and the electric guitar with respect to their associated equipment. 
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Radio Service Data Sheet 266 
STROMBERG- CARLSON SERIES 410 AND 411 

'.yodels ;loll, -I1B, -J, -JE, -T und -TB; und ;11PF, -PFB, -PT and -PTE.) 
5 -Tube Superhef.; 2 Bands (540 to 1,700 kc. and 5,800 to 18,000 kc.); Electric Tuning; Automatic Volume Control; Phono Input; 

A.C. Operation Only. 
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ALIGNING INFORMATION 
Ose a good modulated signal genera- 

tor Itest oscillator I with variable out- 
put voltage and a sensitive output meter 
across the voice coil of the speaker. 
Always align using the smallest pos- 
sible input from the signal generator 
!except when wavetrap adjustment is 
made). A strong signal makes adjust- 
ments inaccurate. Always have receiver 
volume control full-on. Never align with 
tone control in "Bass" position. See 
diagram for location of all the aligning 
adjustment screws. 
Aligning Procedure (follow this order 

exactly) 
I. Dial pointer adjustment. 

With the plates of the gang tuning 
condenser fully engaged, set the 
dial pointer directly on the vertical 
line located at the extreme low- The detail of the schematic of the 
frequency end of the shortwave 410 series showing the difference 
band. in the phonograph circuit. Cont- 

i!. Intermediate- frequency adjustments. pare this diagram with the main 
(1) Set the range switch to Stand- schematic to the left. 
and Broadcast position. (2) Tune set 
to extreme low -fre- 
quency end of the 
dial. 13) Connect the 
ground terminal of 
the signal generator 
to the ground ter- 
minal of the chassis. 
14) Introduce a mod- 
ulated signal of 455 
kc. to the control - 
grid cap of the 6ARG 
tube. using a 0.1 -mf. 
condenser in series 
with the output lead 
of the signal genera- 
tor. (Do not remove 
the control -grid clip 
from this tube.) 
(51 Adjust the I.F. 
alignera for maxi- 
mum output in the 
following order: 

(A) Secondary of 
2nd I.F. trans- 
former. I B ) Pri- 
mary of 2nd I.F. 
transformer. (C1 
Secondary of 1st 
I.F. transformer. 
ID) Primary of 1st 
I.F. transformer. 

Ill. Radio-frequency ad- 
justments. Short- 
Wave Range (C Band) 

(1) Replace the 
0.1 -mf. condenser 
in series with the 
output lead of the 
signal generator 
with a 400 -ohm, 
carbon -type resist- 
or, and connect it 
to the antenna ter- 
minal of the chas- 
sis. 12) Set the range switch to the shortwave range IC Band). (3) Set 
the signal generator frequency and the receiver tuning dial to 6 mc. 
44) Adjust the 6-me. oscillator and antenna (iron cores) for máximum 
signal. (5) Set the signal generator frequency and the receiver tuning 
dial to 17 me. (6) Adjust the 17 -mc. oscillator and antenna aligning 
condensers for maximum signal. (7) Repeat operations 8 to Ii, incl. 

Standard Broadcast Range (A Band) 
1 1 I Replace the 400 -ohm carbon type resistor in weirs with the output 
lead from the signal generator with a 200 mmf. condenser. 12) Set 
the range switch to the Standard Broadcast Range (A Bandi. (3) Set 
the signal generator frequency and the receiver tuning dial to 600 kc. 
14) Adjust the 600 kc. oscillator and antenna I iron cures I for maximum 
signal. (6I Set the signal generator frequency and the receiver tuning 
dial to 1,600 kc. (61 Adjust the 1.500 kc. oscillator and antenna aligning 
condensers for maximum signal. (7) Repeat operations 3 to 6, inel. 

IV. Wave Trap Adjustment. 
I Leave the receiver connected in the same manner as when adjusting th, 
Standard Broadcast Range ["A" Bandi.) 

I I, Tune set to 1.000 kc. 121 Set the signal generator frequency to 4L'ß 
Fe. and introduce a fairly strong modulated signal to the receiver. 
13, Adjust the wavetrap aligner for minimum signal. 

tiff 0ew0o.a.v0- 
rvae rat 

Stromberg -Carlson model 410H table model receiver. 

Sketch showing locations of the various components 
and trimmers. The tube terminal numbering corre- 

sponds with that on the voltage table. 

NORMAI. VOLTAGE READINGS 
Terminals of Sockets heater Voltar. 

Tube rap I 2 :1 1 it - s Numbers : \.r 
tot: it t) to -2es - ton +led 6.5 +3 2 -7 6S 

..I:r o e u . tun +250 6.5 +3 2 -7 6.5 
sor i, +100 6.5 n r.s 6.5 

WeO a _id 2,0 -- - -- 6.5 +15 6.5 
60 -- - 3::u 315 315 +3ati -- l-4 5 

-Read on lowest possible scale of vol- tmeter. 
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267 Radio Service Data Sheet 
RCA VICTOR MODEL K -80 (CHASSIS NO. RC- 415 -A) 

8 -Tube Superhef.; 3 Bands (540 to 1,720 kc., 2.3 to 7 mc. and 7 to 22 mc.); Automatic Pushbutton Tuning; Automatic Volume Control: 
Tone Compensation; A.C. Operation; Tuning Eye; Power Output 5.5W, Max. Underwriters approved. 
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Cathode Ray Alignment Is the preferable mAlignment thd.. Connect ons for the oscilloscope are sinon. in the srhemal it 
diagram. Connect art iral "III" to point marked C. - D. Connect vertical "0" to chassis. 

Output Meter Alignment. -If this method Is used, connect the meter across the solee roil. and turn the 
receiver volume control to ne ximum. 

TestOscillator.-Fnr all alignment oFerat Ions. connect the late side of the test -oscillator to the teceiver 
chassis, and keep the output s low as possible to avoid A.V.C. action. 

Calibration Seale on Indicator -Drive -Cord Drum. -The tuning dial is fastened In the rahinen and cannot he 
used for reference during alignment; therefore, a calibran Ion scale Is attarhrd to the tuning drum. The ln setting 
of t he gang condenser Is real on this scale. which is calibrated ln degrees. The correct sett Ina of the gang in 
degrees. for each alignment frequency. is given in the alignment table. 

As the first ten in lt.5. alignment. check the position of the drum. The 160^ mark on the drum scale rust 
be vertical and directly under the center of the shaft of the tuning drum when the plates are fully meshed. 
The drum le held to the shaft by means of 2 set -screws. which must be t lghtened securely when the drum is In 
the correct position. 

On Isle inner siile of the t log drum are 2 projections which serve as stops to pre( eut extreme rotation of 
the gang condenser. The tuning druid should be set on that t he stop limiting clockwise movement of the drum 
takes effect just as the gatlg condenser Plates are becoming fully meshed, thus preventing stress on the gang 
due to extreme rotai loin. 

Pointer for Calibration Seale. -boor. Ise a pointer for the calibration scale by fastening a piece of wire to 
the chassis, and bend the wire so that it points Lu the 0° n1:uk on the cal [brat ion scale when the plates are fully 
meshed. 

Steps 
Connect the high 

side of the 
test -ose. to- 
6SK7e grid 

n 

e l ies 
th 1 

6SA7 grid 
-1 In series with I 

.01 -mf. J 
r Ant. terminal 

in series with 
300 ohms 

4 

Ant. terminal 
in series with 

I 
200 mod. 

Tune test 
ose. to- 

455 1st 

20 me. ... 

6me. 

Il 

{ 

( 

' 1.500 ke....., 

¿ 6 5 0 11 e. . . . . . . . 

7 Repeat step 5. 

' l'sr minimum o-spariti peak if two ran be 
obtained. Check to determine that 6 has been adjusted 
to n etr -et peak by tuning receiver to approximate!) 
19.00 mc. where a weaker signal should be received 

Use minimum rapacity peak if two eau be 
obtained. Cheek to determine that C9 has been ad 
justed to correct peak by tuning receiver to aPProxi 
natel' 5.09 mc. where a weaker signal should he 
received. 

Note: Oscillator tracks above signal on all band.. 
Changes 

Note: On smite receivers the following circuit 
modifications are in effect: 

1. B11 Is 5.000 ohms. and ('I O is 0.1 -mf. 
2. l'I is 470 wolf.; 1tI' Is 2.700 ohms and is 

connected from cat hale of OS i Inverter to ground: 
HIT Is 15.000 ohms; and 1'33 Is omitted. 

3. There are J types of 2nd It.N'. transformers 
in use. 

a. The 1st type I Stock No. 143116) has C23 and 1t5 
mounted Inside the case, and Is connected exactly as 
shown above. 

b. In the 2nd Me 105 is omitted and the lead from 
S4 connects to C instead of I. E is not used. 

c. In the 3rd ty7,e its in omitted and C23 is eon- 
fleeted externally from C to ground. E is not used. 
The lead from the diode plate connects to A instead 
of Ii. When replacing this transformer with Stock 
No. 11308. remove the external C23 and connect the 
replacement transformer as shown In the above dig gr:nn. 

Turn radio 
dial to- 

A Band 
Quiet Point 

between 
550 -750 Re. 

Ge 

Adjust the follow- 
ing for maximum 

peak output 

LII and L12 
1ll (2nd I. F. Trans.) 

I.. L9 and LIP 
fist I.F. Trans.) 

(200') 
(200 ) 

"C" Band 

6 me. 
(167.5') 

"B" Band 

1.500 ke. 
(196.25) 

"A" Band 

600 ke. 
(39.751 

"A" Band 

C6 (ose.)- 
C5 (ant.) 

Ce (oat.) 
CI I (ant.) 

CIO ton.) 
C3 (ant.) 

- L7 lose.) 
Rock Gang 

t 
CV Co.P I I 

SOWnR 0.110, 

D 

olo-- 
MACK 

RED- 

p405yN 

aaOWN 

.Cors ra.D 

La ..MR; 

Te 
LR 

rIELO 

CONNECTIONS a COLORS OF SPEAKER I. CABLE 

Tun ING 
D 

RCCr 

7 

.CSAnT- zo MC 

CIIAnr. 6 MC. 
C3 AnT.1500at' 
C6OSC- 20MC 

(`; 
I TI { osGr i 

c4. 

c.5 

SUS 
a 

co. ox 
1 6 MC. 

L..'ÇIOO5C. 
« 5OO aC 

Lt- OSC 
600 KC 

Location of components and trimmers. 

ALOO IUferER 

J 

ñM+ñll 

LIE SCC.Ale 
ASS AC. 

rR1c:é 

iáSeCaoS51 PIC 

Cl.- C2T. C3O- C`!1 

1IT 

6V0: 6507 
o/ 

1 

6e6-G 

Sor,et volt 5ges. 

o ro 2u w so >. 

11r-rTmin"r T'T1 
J o roo WO 20 220 230 240 

,.. A 
8 9 10 12 14 16 18 20 22 Me 

STANDARD 11003 OCAS? KAKI 

550 600 100 800 1000 1200 1400 1100 ae B 

2.3 2.5 2.7 3.0 3.5 4.0 5.0 6.0 7.0 1.5 Mr 

/` 
..,..,...o, ., 

400.01 
....... 

A.a « 

C 
nu. .. .., 

« . . .......... ., ..+... 

o 4J 50 40 A e0 90 172 20 130 140 ISO 00 1-0 1Y g0 .m .1i0 220 230 NO 

Receiver dial scales and corresponding 0 -240 degree calibration scale. The 
RCA Victor model K -80 dial indicator for any setting of the calibration scale is determined by draw- 

ing a line from this point on the bottom calibration scale to the same 
point on the top calibration scale. 

console. 

RADIO -CRA =T for DECEMBER, 1939 347 

www.americanradiohistory.com

www.americanradiohistory.com


NOVEL P.A. INSTALLATION 
The customer advertised for an. old "auto- call" system but when Mr. Troop got 
novel and ingenious one at that. Mr. Troop won 1st Prize in the Third 

RAT O 

LINE 
FROM 
N2 44 
ON AUTO- 

MATIC 
SWTCH- 
BOARD 

, 2MF. 
/ (PAPER) o 

/ 
TO 

SPECIAL 
LOW -IM- 

;I 1 

4BY, 
RINGING 
RELAY+ CK.FS 

ül 

HOLDING 
RELAY 

COOPER 
SLUG - 

48V DC 
PEDANCE 

INPUT 
TRANSFORM- 
ER IN 

MIRER 

Some of the relays of the telephone switchboard which the author utilized for 
the P.A. system. 

AST February there appeared in a Boston paper an 
advertisement for a used "auto- call" system. I replied 
to that ad by letter, and I stated that such a system 
was obsolete, and that if they were interested in a 

modern system I would be pleased to call. The result was 
that a couple of weeks later I sat in the superintendent's 
office of a 5 -story factory which manufactures leathergoods 
and auto accessories. 

TECHNICIAN -SALESMAN 
Explaining various P.A. systems, both 1- and 2 -way, the 

2 -way was ruled out on account of noise throughout the 
factory. In one room alone there are over 100 stitching 
machines which are going full speed most of the time. Notic- 
ing the private automatic dial phone on his desk, I suggested 
using the telephone system in conjunction with the amplifier, 
as the telephones were ideal for use in a noisy room. That 
is, the telephone transmitters were to be used as microphones. 

The superintendent wanted to know if I could also put in 
a set of bells for work signals, so I decided to sell him the 
idea of an oscillator to work into the amplifier instead of 
bells, as this would be another selling point for the amplifier. 
To make the sale more appealing I suggested tying the 
oscillator to a clock for automatic ringing. They had a time 
clock which had been in use since 1923 and was hand -wound, 
spring- operated. I also suggested electrifying the clock, with 
a Telechron motor, at the same time that I installed the 
ringing contacts for the work signals. The next suggestion 
was to tie -in a radio or phonograph for employees' use during 
dinner hour. 

HOBART W. 

Eventually I installed a pushbutton -operated radio and 
automatic record changer. The next suggestion was to have 
the clock automatically turn on and off. all these units as 
well as the switchboard power supply. I explained that the 
system as outlined was so flexible that it could be extended 
in various ways at any time in the future. This appealed so 
much to the superintendent that the contract was signed 
then and there. 

PURPOSE OF INSTALLATION 
The purpose of this installation was to provide a paging 

system which, in conjunction with the 100 -line private auto- 
matic dial exchange, would make it virtually a 2 -way job; 
but which also would provide for private conversation if 
needed. 

Example No. 1: -if the elevator, a stitching machine, or 
any other apparatus is out -of- order, the operator of that 
machine can dial 44 on any telephone and by speaking into 
the telephone transmitter direct the proper maintenance 
man directly to the trouble. 

Example No. 2: -if the "super." is on the 5th floor and 
he wants the foreman of the leather -cutting room which is 
on the 1st floor, and also Frank Smith who operates a 
stitching machine on the 4th floor, to meet him in his office 
he picks up the nearest phone, dials 44 and gives the orders 
which then can be heard in every part of the factory. Or he' 
might dial 44 from phone number 17 and say, "Tom Jones - 
call 17." He hangs up, and Tom Jones calls him back at 
phone No. 17 from wherever he may be. 

A-A, SILVER WIPERS ON CLOCK MANOS, 

AROUND FACE Or CLOCK TO COMPLETE I 

CONTACT 20 STUDS. B-8, 
THE CIRCUIT; 

7.5V. 

ANDS 
Or TIME 

CLOCK 

-CLOCK 
UNIT- 

SECn.TION 

COIL )000 NHS 
(CONTACT RATING I 

IDA -220V) 

J 
4I 

--J 

TECHNICAL PROBLEMS 
The mechanical problems involved in this installation 

were numerous, and the following description of these prob- 
lems and their solution in numerical order, the writer feels 
sure will be of interest. 

(1) The first problem was easy -to pick out an unused 
line on the automatic switchboard. Number 44 was selected 
as an easy number to remember. 

(2) The next job was to pick out the proper pair and trace 
it through the various frames, relays, and line- finders. I 
had no previous experience with these automatic switch- 
boards. 

The line -finders were in a vertical bank 100 positions 
high; 2 relays on each level (position), one was a combina- 
tion A.C. and D.C. type with split armature to each position 
and 40 blades (i.e., 10 D.P.S.T. switches). Each of these 10 
switches operated its own line switch (each of which had 
8 relays) and which in turn cut-in a 48 -volt, 20 -cycle ring- 
ing circuit to the called line, operated the "busy," tripped 

the "completed" or "busy" call counting 
device, prevented cross -talk, operated 

INSULATION r INSULATION 
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SECTION 
TO 

Il MISER PI 

348 

The clock unit tone oscillator and time signal power relays used in this ingenious P.A. installation. 

trouble lights and relays and, finally, 
restored all equipment to normal after 
completion of the call. At the switch- 
board, I set up a spare phone and dialed 
various combinations, watching what 
happened until I had an idea how it 
worked. 

(3) The power supply for the 
switchboard delivered 48 volts D.C., for 
talking circuits and 48 volts at 20 cycles 
for the ringing and some of the relay 
circuits. 

The next problem was to make a relay 
that would operate on the ringing volt- 
age, as when the code number was 
dialed, the ringing impulse would have 
to close the circuit between the phone 
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WINS 1st PRIZE IN CONTEST 
through talking, he had a completely y automatic modern P.A. system -and a highly y 
Section of our P.A. Contest as announced in the November, 1939, issue. 

TROOP 

voice circuit and the input of the ampli- 
fier, hold -in as long as the caller kept 
the receiver off the hook, and let go 
(release) when the caller hung up the 
receiver. This went fine until the re- 
ceiver was hung up after calling 44 and 
the relay did NOT release but stayed 
pulled -in, so that subsequent calls to 44 
all got a "busy." Then it was a question 
of several days' work to follow -back and 
find out Icily it held -in and how to cor- 
rect it. 

The reason it held -in was that there 
is always, except at the instant of ring- 
ing, a D.C. voltage across the 44 (and 
all other) line(s), and to remove this 
D.C. also broke the voice circuit; it was 
this D.C. which held the relay in, once 
it had been closed. Eventually, I re- 
moved the D.C. by opening one of the 
relays, on the line -finder associated 
with line 44, and holding it open with 
a match. Then the D.C. on line 44 was 
present only after the ringing relay 
closed and was released by the caller 
when the receiver of the phone which 
had called 44 was restored to the hook. 
See Fig. 1 for final hookup. 

(4) When 44 was dialed the various 
relays that precede the relays in the 
above Fig. 1 caused considerable noise 
in the speakers due to amplification of 
the contact clicks. This was overcome 
by adding a copper slug to the arma- 
ture of the relay which closed the input 
to the amplifier, causing this relay to 
pull -in about 1 full second after the 
others. This is shown in the sketch. 

(5) The coupling transformer in 
Fig. 1 was wound to order in the attempt 
to get the impedance match between 
the telephone system and the amplifier 
as high -quality as possible, and yet cut 
out most of the lower voice frequencies, 
as the higher- pitched tones carry better 
over noisy machinery. 

(6) Cross -talk, and proper ground- 
ing to eliminate hum and a sound quite 
similar to "open wire noise" as it is 
called in Telephone Company employees' 
talk, was the next stumbling block to 
be hurdled. While I never found out 
exactly what caused it, it disappeared 
after dressing the position of some of 
the lines from the outside of the switch- 
board to the amplifier which was located 
inside the switchboard. 

This board is a steel- and -glass case 
7 feet high, 10 feet long, and 4 feet 
deep. Neither this case nor any part of 
the telephone system was grounded. The 
power supply to the factory was sup- 
plied by a private generating plant, the 
lines and transformers having been in 
constant use for 25 years and being 
about ready to fall apart; the supply is 
575 volts, SINGLE phase, 3 -wire. For 
years the factory had had more or less 

trouble with the switchboard failing to 
operate properly, but after an hour or 
two trouble would clear up, and would 
seem to the maintenance man to be 
all right. 

Trouble occurred after the amplifier 
was installed, and upon checking the 
output of the 575 -volt transformer I 
found that the secondary, which should 
have tested 115 volts, registered only 
96 volts. The Tungar power supply 
(115 -to -48 volts) which fed the switch 
board was only producing about 31 
volts, and therefore, the phones failed 
to function. A graph meter installed 
for a week at the amplifier A.C. cord 
showed the voltage to vary from 94 to 
126 volts! There was not a single 
ground on the whole business, and so, 
I had to bond everything together to 
clear up the trouble. 

(7) An oscillator was used to give a 
"peep" over the amplifier as a time sig- 
nal, and was operated by contacts on 
the time clock (see section A, Fig. 2) 
in accordance with a work schedule. 
There is also a pushbutton to take care 
of off -schedule work periods. 

Several A.C. -operated oscillators were 
tried but none worked well, so the 
battery -operated one as shown in Fig. 3 
was built. As the "peep" had to cut off 
sharp it was necessary to open the plate 
circuit, hence the 2 circuits to the relay 
contacts (see left -hand relay in Section 
B, Fig. 2). 

This relay has a copper slug on the 
armature end of the coil to cause a time 
delay of about 3 seconds, in order that 
the power relay which operates the 
howler can pull -in before the one which 
operates the oscillator. The reason for 
this was that there are several other 
howlers in the vicinity and to distin- 
guish the ones used for time signals in 
this factory I decided to have the "peep" 
precede the howl by a few seconds. The 
time signals are of 15 seconds duration, 
this period being controlled by the clock 
contacts. The howler power relay has 
2 S.P.S.T. switches tied in parallel to 
eliminate any contact burning, and has 
a 0.25 -mf. condenser across the points 
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to kill the spark when they opened up. 
(8) The radio set is an Emerson 

which is built into the case; this case 
also contains the Garrard automatic 
record player. The dial drive was dis- 
connected and a set of pushbuttons was 
installed one of which operates the 
phonograph. The A.C. supply to the 
combination is controlled by the time 
clock and can only be used during the 
dinner period. For special occasions the 
combination can be operated by means 
of a Yale key -switch which is in parallel 
to the time -clock contacts, the key being 
kept in the office. 

(9) The mixer was built for this 
particular job and has a low- impedance 
input from the telephone system; it 
also contains the volume control for the 
paging system. There is a low- imped- 
ance input for the line from the radio - 
phono combination which is located 
about 200 feet from the amplifier. 

(Continued on page 359) 
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SECTION R 

-- CONNECTING UNIT BETWEEN SWITCHBOARD AND AMPLIFIER; 
AND TRANSFORMER T ISOLATE SWITCHBOARD VOLTAGES 

}PHONO -RADIO / 
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This illustration shows how the relays diagrammed in Fig. 1 connect into the circuit; particularly. 
into the mixer- amplifier. 
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MORE ON STATICLESS RADIO BROADCASTING 
The following article represents part of a technical news release. The portions re- 
produced here, although they duplicate in, part, data elsewhere in this issue as well as 
in preceding issues of RADIO- CRAFT, are presented because of the exceptional clarity 
with which several important, elementary considerations in. the "wide- swing" or 
Armstrong system of frequency modulation are discussed in connection with the 
"Staticless Radio" to be inaugurated in Rochester this fall by Stromberg- Carlson. 

CONSTRUCTION of a new Armstrong - 
system frequency modulation trans- 
mitting station by Stromberg- Carlson 

is under way, it was announced last month 
by E. A. Hanover, vice -president of Strom - 
berg- Carlson, who said a license had been 
granted by the F.C.C. to operate experi- 
mentally on 1 kw. of power. 

Upon completion, programs originating 
from the Stromberg- Carlson -owned station, 
WHAM, will be broadcast on the frequency 
modulation band. They will afford the 
Rochester area its first opportunity to ex- 
perience "staticless" radio reception with 
higher fidelity than ever before. 

This new transmitter will be located in 
the Rochester Gas & Electric Co.'s office 
building and will operate on 43.2 mega- 
cycles (an ultra -high frequency wave). 
The power rating of this new trans- 
mitter will be 1,000 watts, but with new 
antenna systems the power radiated will be 
equivalent to approximately 4,000 watts as 
compared to present standard broadcast 
systems. 

STATICLESS, HI -FI RECEPTION 
Major Armstrong's new system has beer 

popularly called "Staticless radio," as test, 
so far made show that practically all man- 
made static is eliminated from the trans- 
mission when suitable signals are being 
transmitted and picked up by frequen 
modulation receivers. 

While "staticless" radio is a wonderful 
advancement in the art, this new Armstrong 
system appealed to Stromberg- Carlson en- 
gineers primarily, as it provides means for 
transmitting an extremely wide range of 
audio frequencies necessary to give real 
high- fidelity reproduction. 

Up to the present time, the crowding to- 
gether of broadcast station channels limited 
the audio frequency range which can be 
transmitted and received satisfactorily in 
a standard broadcast receiver. Only under 
very special conditions is it possible with 
present broadcasting systems to transmit 
and receive an audio frequency range of 
much in excess of 5,000 or 6,000 cycles. (See 
"High- Fidelity Broadcasting," August, 1939, 
Radio -Craft, pg. 73.- Editor) In Major 
Armstrong's new system, the channels have 
been so spaced that audio frequencies as 
high as 15,000 cycles can be transmitted 
and successfully reproduced in a broadcast 
receiver. 

Inasmuch as the majority of background 
noise accompanying the signal in a standard 
broadcast system resides in the higher fre- 
quencies, it is obvious that a "staticless" 
system (with very little or no background 
noise) is necessary to permit of utilizing the 
higher audio frequencies necessary for high - 
fidelity reproduction. 

In this new frequency modulation system, 
the only background disturbances which can 
come through are those which are actually 
picked up by the studio or broadcast station 
microphone or through the operation of a 
needle in a phonograph record or program 
transcription which might be used in sup- 
plying the broadcast program. All other 
noises set up by transmitter tube operation, 
by "static" and by the operation of the tubes 
in the radio receiver, which up to the present 
time produce swish, clicks and crashes, are 

done away with; there is no sound conning 
from the receiver until the announcer's voice 
or program comes through. 

There are a number of other exclusive 
features in Major Armstrong's system 
which do away with troubles heretofore en- 
countered in standard broadcasting. For 
example, a number of frequency modula- 
tion stations can be operated on the same 
carrier frequency with separations of 200 
miles or more without any interference, 
such as cross -talk which now occurs, espe- 
cially at night, when several stations are 
operating on the same carrier in an 
amplitude modulation system. Furthermore, 
if frequency modulation stations are geo- 
graphically fairly close together, there is 
no "nuisance area" in between the stations 
where signals from various transmitters will 
come in at about the same volume as is the 

FREQUENCY MODULATION 
PROGRAMS ON YOUR PRES- 

ENT RECEIVER! 
Don't get jittery about your present 

radio receivers each time you hear that 
another frequency- modulation broad- 
cast station is going or has gone on the 
air. While the present -day radio set 
cannot pick up F.M. programs, they 
can however be adapted for this serv- 
ice by merely adding a frequency - 
modulation adapter. 

Complete constructional details and 
diagrams on such an adapter will be 
published in the next issue of Radio - 
Craft as Part II of a series of articles, 
titled "Frequency- Modulated Programs 
on Your Present Receiver! ", Part I will 
be found in this issue on pg. 336. 

case of the present broadcast systems. This 
is a valuable operating feature, as it does 
away with cross -talk which is a very dis- 
turbing factor under present standard 
broadcast operation with a number of sta- 
tions transmitting on the same broadcast 
channels. 

To sum up, there are 3 distinctive advan- 
tages to Major Armstrong's wide -swing 
frequency modulation system; that is, (1) 
freedom from static, (2) freedom from 
cross -talk, and (3) real high -fidelity re- 
production. 

LIMITATIONS 
There are certain limitations of the sys- 

tem. To begin with, ultra -high frequency 
signals ire radiated the same as light -that 
is, in a straight line -so that in a flat coun- 
try, the area of coverage is limited to a 
distance equivalent to slightly more than 
the horizon which can be viewed from the 
broadcast station antenna'. From experi- 
ment, it has been found that increased 
power projects a useful frequency modula- 
tion signal into a section beyond the above - 
mentioned local area. Thus, one of the prob- 

'This statement is open to some qualification 
inasmuch as amplitude -modulated signals on 
even shorter wavelengths than those under 
discussion have, under exceptional conditions, 
bridged the distance between both coast- l - 

Editor 

lents confronting the Stromberg- Carlson en- 
gineers is the study of signals in this 
"fringe urea" to determine the require- 
ments for good frequency modulation recep- 
tion in difficult locations. 

In mountainous regions where the broad- 
cast antenna can be placed a thousand or 
more feet above surrounding terrain, the 
line -of -sight is greatly extended and ex- 
periments have shown that the frequency 
modulation transmissions in such cases may 
extend hundreds of miles whereas in 
level country, the limitation might be 15 
to 30 miles. 

NEW "F.M." RECEIVERS 
Stromberg- ('orison engineers have been 

working with Dr. Armstrong since the first 
of the year in designing suitable receivers 
for frequency modulation or "F.M." opera- 
tion and have a complete line including a 
table model, a medium- priced console, and 
a large Labyrinth radio with an entirely 
new audio reproducing system which, it 
is claimed, gives the finest audio reproduc- 
tion ever provided in u home -type radio 
receiver. 

While the two larger Stromberg- Carlson 
receivers are built up around frequency 
modulation circuit designs, they also pro- 
vide for standard and shortwave broadcast 
reception on present amplitude modula- 
tion signals. 

The smaller receiver is built to receive 
frequency modulation signals only, and 
while it has its own speaker and operates 
as a complete frequency modulation receiver, 
it has a special output circuit which can be 
plugged into the phonograph jack of a 
larger (console) standard broadcast receiver 
and thus change over a present -day broad- 
cast receiver so that it can operate with 
frequency modulation signals, as well as 
amplitude modulation signals. 

Furthermore, the loudspeaker used in this 
small Stromberg- Carlson frequency modu- 
lation receiver is so designed as to act as a 
tweeter (high- frequency reproducer) and 
work in conjunction with the larger speaker 
in the console receiver which then will act 
as a "woofer" (low- audio- frequency re- 
producer) and thereby provide real high - 
fidelity operation when receiving frequency 
modulation programs. 

Not only can owners of present standard 
broadcast receivers get good high -fidelity 
and staticless reproduction with their pres- 
ent equipment by adding this small, com- 
bined frequency modulation receiver and 
adapter, but also they can purchase new, 
standard consoles knowing that they will 
not become obsolete in the near future due 
to the gradual changing over to frequency 
modulation for local radio service. 

What will become of present amplitude 
broadcast transmitters? The answer is ob- 
vious: that is, the high -powered stations, 
such as WHAM, which operates at 50,000 
watts, will be required to supply broadcast 
programs for large areas, including rural 
districts where frequency modulation sig- 
nals will not be received with adequate 
strength to be satisfactory. This is espe- 
cially so in locations where the frequency 
modulation broadcast antenna cannot be 
placed several thousand feet higher than 
the surrounding territory. 
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THE RADIO MONTH IN REVIEW 
(Continued from page 327) 

N. J., a radio amateur for 19 years. put his 
900 -watt station to good use last month to 
learn of the plans of his mother, in Tangier. 
Africa, to return to America. Contact was 
made by Mr. Bostwick, one of 133 members 
of the DX Century Club (membership signi- 
fies contact has been made with at least 100 
foreign stations), via another amateur in 
Tangier, on 20 -meter phone. 

Amateur radio stations, 14 of them, have 
formed an emergency communications sys- 
tem for taking -over the job of maintaining 
lines of communication with the outside 
world in the event of a second flood, along 
the lines of the L. and N. Railway, such as 
that which struck the line some time ago, an 
INS report from Louisville, Ky., stated last 
month. 

MISCELLANEOUS 
A "television oscilloscope ", developed by 

engineers and shown on pg. 327, and 
on the cover of this issue of Radio- Craft, 
was announced last month. It is suitable for 
the study of wave shapes and transients. 
the measurement of modulation, the adjust- 
ment of radio and television transmitters 
and receivers, the study of the phase shift 
in amplifiers, and the measurement of volt- 
age amplitudes. A 9 -in. C.-R. tube is used. 

A complex sinusoidal signal of '. -V. at 
any frequency between 10 cycles and 4 mega- 
cycles per second will produce a deflection of 
more than 4 ins. from peak to peak on the 
cathode -ray tube. Provision has been made 
for extremely large deflections when these 
are necessary. 

Any single sine wave frequency between 
5 cycles and 6 megacycles per second may be 
shown in graphical form. The horizontal 
sweep circuit operates over a range of from 
10 to 100,000 cycles per second. Provision 
has also been made for special features not 
heretofore available in commercial oscillo- 
scopes. 

Mounted on rubber -tired wheels it may be 
pushed around to any desired location at the 
transmitter, in the lab. or factory, etc. 

The control board now used by N.B.C. en- 
gineers and shown on pg. 327 is 1 of 6 units 
required to complete the master control. 
According to information released last 
month, it links field crews and operations 
directors, and with split -second changeover 
also feeds the program being broadcast to 
all points so that any position may take the 
air immediately. Three rows of red, green 
and white lights 10 to a line, indicate which 
positions are on the air, or in communica- 
tion with the base of operations. This con- 
trol together with 5 other lightweight units 
total only 450 lbs., as compared to the old 
type of master- control unit which it out- 
modes and which weighed more than laz 
tons. 

The automatic cueing flash for use in 
broadcast studios. announced last month by 
C.B.S., is shown on pg. 327 being scrutinized 
by (left to right) E. K. Cohan, Engineering, 
Paul W. White. Director of Public Affairs, 
and V. N. Janes, engineer. When a moving 
red hand reaches the deadline, photo flood - 
bulbs in the red lanterns on either side flash 
so brightly that the signal cannot be missed 
even if the announcer has his back turned. 

Sound -Movie shorts from Hollywood re- 
cently included 2 Pathe News talkies filmed 
in the N.B.C. studios. One is the RKO Pathe 
Realism "Air Waves ", and the other. "Tele- 
vision." The first takes the audience behind 
the scenes in a broadcasting studio and 

shows how programs. including sound effects, 
are prepared and put on the air. The second 
introduces its topic by showing the manu- 
facture of tubes and other telly equipment; 
continues to the demonstration of an actual 
telecast including the use of mobile equip- 
ment; and concludes with shots taken at the 
receiver. 

Murray Hill, a pretty little town near 
Summit. N. J., is the site of a new, $3,000,000 
laboratory building. the 6th unit in a series 
of lab. set -ups, to be built by Bell Telephone 
Labs., it was stated last month in an issue 
of the Neu. Jersey Bell. It will have a 
permanent staff of at least 800 persons. 

The remaining Bell Laboratories' experi- 
mental and research stations in New Jersey 
at the present time include (1) shortwave 
radio experimental units at Deal Beach and 
Holmdel; (21 the laboratory for develop- 
ment in radio broadcasting (W3XN) at 
Whippany; (3) the ground station for air - 
plane-to- ground radio telephone develop- 
ment located at Mendham; (4) a tract ut 
Chester for outdoor tests of telephone line - 
construction materials such as wire, cables, 
hardware and poles; and, (51 a chemical 
laboratory at Summit. 

The Queen Wasp, a newer, faster radio - 
controlled airplane, it is expected will soon 
be available for the British Fleet Air Arm 
and probably will supersede the many radio - 
controlled Queen Bees now available for 
practice shooting at the Anti- Aircraft 
camps, according to Wireless World (Lon- 
don, Eng.) lust month. The older craft, as 
previously mentioned in Radio- Craft, has a 
speed of only about 80 miles per hour; the 
newer ship without a soul on board is ex- 
pected to clip off twice this mileage in the 
same time. 

Imagine a fleet of these, each equipped to 
release a bomb by remote control, being 
guided to an objective in enemy territory by 
a control operator at some distant point as 
for instance from a camouflaged blimp in 
the stratosphere! 

Pilchard so wearied West Coast fishermen 
that they have invoked the use of airplanes 

Radio Opportunities in 
the U. S. Coast Guard 

HE UNITED STATES COAST GUARD 
Iis greatly increasing its force of enlisted 
men, having been authorized to enlist 4,300 
men for general service, i.e., for service 
at any place where required for the best 
interests of the Service. There will be nu- 
merous vacancies for radiomen. 

Men enlisting for the first time may enlist 
as apprentice seamen, and will receive im- 
mediately upon enlistment a $100 allowance 
for uniforms and clothing, and an initial 
pay of $21 per month. The Coast Guard 
maintains its own training facilities, such 
as a Radio School, a Radio Materiel School, 
an Engine School and Repair Base, a Yeo- 
man School, a Cooks and Bakers School, 
and an Armorers School, and also supplies 
a wide variety of correspondence courses 
to enlisted men without cost. The require- 
ments for enlistment as apprentice seaman 
are: Unmarried men, age 18 to 24 inclusive, 
height 5 feet, 6 inches to 6 feet, 4 inches, 
minimum weight 122 pounds, grammar 
school education. 

Ex- service petty officers having previously 
served in the Coast Guard or Navy, and 
discharged under honorable conditions, may 
enlist in the Coast Guard as seamen, 1st 
class, or firemen, 1st class. Ex- radiomen 
having previously served in the Coast Guard 
or Navy may be immediately advanced to 
radioman, .trd class. The age requirement 
for former Coast Guard petty officers has 
been advanced to 40 years. 

Application for enlistment or further 
information may be made to any Coast 
Guard office. Persons residing in the vicinity 
of New York, for example, should apply 
to the U. S. Coast Guard Recruiting Officer, 
Room 244, Barge Office, Battery Park, New 
York, N. Y. 

Ex- radiomen are invited to call at the 
Communications Office, Room 415, Custom 
House, New York, N. Y., at the foot of 
Broadway. 

and radio, according to an A.P. report from 
Hoquiam, Wash., last month, where fish 
scouts radio to seiners of the fishing fleet 
when schools of the fish are spotted. 

(Contimaed on page 372) 

RADIO -CRAFT for DECEMBER, 

NEW FREQUENCY- MODULATION STATION ALLOCATIONS 
Data Released by the Federal Communications Commission, Oct. 3, 1939 

LICENSEE AND LOCATION CALL LETTERS FREQUENCY (KC.I 
POWER 

RATING 

Bamberger B'dc'st'g. Service, inc. W2XWI 43.400 1 Kw. 
(Site, in New York City-, to be determined.) 
The Journal Co.. W9XAO 42.600 1 Kw. 
The Milwaukee Journal, 
Milwaukee, Wis. 

National B'dc'st'g. Co., Inc., W2XWG 42.600 1 Kw. 
New York, N. Y. 

Stromberg- Carlson Tel. Mfg. Co., WBXVR 43,200 1 Kw. 
Rochester, N. Y. 

Travelers B'dc'st'g. Service Corp., W I XSO 43200 1 Kw. 
Avon, Conn. 

Westinghouse Elec. & Mfg. Co., WIXK 42.600 1 Kw. 
Boston, Mass. 

WHEC Inc., WSXA11 42.600 1 Kw. 
(Site, in Rochester, N. Y., to be determined.) 

Worcester Telegram Pub. Co., Inc., IVIXSQ 43,400 1 Kw. 
Holden, Mass. 

The Yankee Network, Inc., W1 X0.1 43.000 50 Kw. 
Paxton. Mass. 

1 See page .t7s for an additional listing of High -Frequency Broadcast Stations.) 
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OPERATING NOTES 
ANALYSES of RADIO RECEIVER SYMPTOMS 

SERVICEMEN- What faults have you encountered in late -model radio 
sets? Note that RADIO -CRAFT will consider your Operating Notes pro- 
vided they relate to characteristic (repeatedly encountered) faults of a 
given set model. Payment is made after publication of the Operating Note. 

TtauGle with . . . 

. VICTOR 95 -T -2 

In this model, and in certain similar 
models by other manufacturers, there is at 
times a pronounced tendency to howl. This 
may at first seem to be due to a microphonic 
tube; but judging by results, it is caused by 
feedback. Many of these sets leave the fac- 
tory with the speaker leads lying across 
the chassis between the A.V.C. and output 
tubes. Re- routing the wires around the 
chassis corner eliminates the trouble. 

... G.E. K -62; VICTOR R -12, R -109, RE -41 

These models frequently distort on local 
stations, even when all condensers have 
been replaced. When they come in for re- 
pairs, we do not try to eliminate this fault 
unless the customers complain of it, as 
they may be operating the set on a very 
short aerial. 

However, on overhaul jobs, if this distor- 
tion appears, we replace the 1st -detector 
tube with a type 35. Then the grid- return 
from this tube is removed from ground and 
connected to the A.V.C. This necessitates 
boring a small hole in the center of the coil 
form, near the other terminal, mounting a 
new terminal to which the end of the coil 
is attached, then running a wire to the 
junction of Rl, R4 and the A.V.C. choke. 
In some cases it may be necessary to insert 
an isolating resistor and bypass condenser. 
This has cured all cases where distortion re- 
mained when the A.V.C. bypass condensers 
were absolved or replaced. 

... WESTINGHOUSE 101, COLUMAIRE IO 

Recently, when checking one of these for 
overload and "burping" in the output, I 
had a slight surprise. The reaction was ex- 
actly similar to that obtained on another 
set the same day, and which was traced to 
gassy type 45's. Replacing each of the out- 
put tubes did not eliminate the effect, but 
did alter the "burp" frequency. 

All who have serviced this set, or similar 
models of C.E. or Victor, will understand my 

reluctance to remove the chassis. However, 
it seemed necessary. Imagine my disgust 
upon finding a 0.05 -mf. bypass condenser, 
shorted, across the power bias resistor. The 
owner stated that the set had previously 
only been serviced by the factory, and as 
he worked there, it seemed likely. I removed 
the defective condenser, and the set worked 
like new. A new bypass was mounted for 
psychological effect; certainly no physical 
effect was noticeable. 

A.V.C. Troubles 
-Early RCA, Zenith and Kolster 

In a number of different makes of radio 
sets which several years ago used separate 
A.V.C. tubes not operating as diodes, vari- 
ous troubles were noted which seemed di- 
rectly due to the complexity of the circuit. 
By this I mean that a somewhat simpler 
circuit would give less trouble to both set - 
owner and Serviceman; though it might 
cost more in royalties. Early R.C.A., Zenith 
and Kolster sets have been the chief offend- 
ers. Our solution to the problem has been 
to change over the A.V.C. tubes to diode 
connection, à la Philco; and presto, new set 
performance. This arrangement has not only 
solved many difficulties in existing A.V.C. 
systems; but has proved satisfactory in 
modernizing sets that previously did not 
have A.V.C. 

THOMAS C. RUMNEY, 
Toronto 3, Canada. 

... MAJESTIC M -25 
-Home Made "Spray Shielding" 

Some time ago I had to service a Majestic 
M -25 receiver using my pet headache, "spray 
shield" tubes. The oscillator tube, a type 
27S, would not work over part of the dial 
but a new, standard glass -27 worked fine, 
the owner however insisted that he must 
have a spray -shielded tube in the set and 
none was to be had within a hundred miles, 
so I decided to give him my own brand of 
spray shielding. 

Taking a tube of the widely -sold "liquid 
solder," I gave th glass -27 a thin, even 
coat; result, a per'cet spray- shielded tube 

B+' / 30,000 
6C5 OHMS 

0.25- 
MEG. 

MF. 

0.1- + 
MEG. 

oi-, 
MC 

(EACH) 

) 
0.25- 
MEG. C'6L6 

. 27,000 3.000 
O TONE OHMS OHMS 

CONTROL ARM 

352 

A. -The Arvin model 
1427 as originally wired. 
8.-The new circuit as 
revised by Mr. Fernald 
for improved perform- 

ance. 

ht 

with which the owner and myself were both 
satisfied. 

GUY E. McALLAN, 
Trinity Auto Elertrir, 
Fernie, B. C., Canada. 

... ARVIN 1427 
I recently had a repair job on an Arvin 

1427. The quality of reproduction was very 
much impaired; also, after the set heated 
up, the volume would slowly decrease to 
almost nil. 

Upon checking the set over thoroughly 
the trouble was traced to the audio section. 
Rather than replace any parts, for such re- 
placements might later cause trouble, it was 
suggested I try a different type of circuit, 
one that would render much better quality 
with practically the same amount of output. 
The change was very easily made without 
very much trouble and with very little in 
the way of parts. 

Both the original and revised circuits 
are reproduced here. (See diagram.) 

Note the absence of the driver trans- 
former; and that the input stage coupling 
to the 6C5 driver has been changed. The 
tone control was moved up to the input 
stage leaving the 2nd 6C5 to function prop- 
erly as a phase inverter. The quality is 100,; 
better and the amount of output is about 
the same as with the old circuit. Other 
Servicemen who run into the same trouble 
with this particular type of set would do 
well to change the audio system to the re- 
vised one shown. No more trouble has 
arisen with this particular set and it still 
makes the owner happy to think he had a 
bright idea once. 

WALTER FERNALD 

... FORD -PHILCO FI514 
The volume control needed replacement 

and we were unable to obtain an exact mid- 
get duplicate so we substituted a standard - 
size unit of proper resistance with a very 
short knife -blade shaft. The old control 
had a short knife -blade shaft inside a short 
tube. The split shaft of the control cable 
must be ground or cut back s -in. for free 
operation. Inasmuch as the speaker and 
dial assembly bolt directly over the volume 
and tuning control positions, this unit works 
perfectly, and being of a larger size than 
the original has much longer life. 

.. GENERAL ELECTRIC RADIO 
-The type with slidcrule dial and snaring 
pointer 

The cable broke and the customer lost the 
pointer. I went to a jeweler and got a slim, 
fine- pointed clock -hand. By bending this 
hand to proper shape and spot -welding it 
to the cable the job was done in fine shape. 
Care must be exercised in heating the hand 
to a dull red, at the point of bend, before 
bending or it will break. 

... ADMIRAL 
An 8 -tube, 4- waveband table model Ad- 

miral with spinner dial kept cutting -out. 
(Continued on page 377) 
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All the worthwhile 
Radio Trade News 

of the past Month - 
Digested for busy 

radio men. rdielfAges1 
IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO INDUSTRY 

A PLEDGE: - To 
print the important 
news of the radio 
industry; to review 
major news events; 
to help point a path 

to radie profits. 

No. 16 DECEMBER, 1939 No. 16 

F'insh.' That v.idcly- publicized "big- screen long -range" television system over which the newspapers went crazy turns out to be nothing but the old Kerr cell -PE. 
cell low- definition job that major companies discarded years ago, if our Western correspondent knows his oats .... A pat on the back to Radio Wire Television, Inc. for sending "thank you" cards telling those who asked for catalogs that ship- 
ment would he slightly delayed; most 
companies just let their customers wait TELEVISION TRENDS & wait & wait .... Bright spot in bat- 
tle -the first World War boomed record 
sales to 161' of the 1913 level by 1917. 
It's an ill wind, etc. 

Simpson Elec. Co's. Model 325 Giant 
Tester has a rectangular meter with a 
full 9 -hi. scale for easy reading -lots of 
other features, too . A new 100% 
synchronous motor is being put out by 
Universal Microphone Co.'s recording 
division . Is radio a. career? Why, 
Columbia University, V.Y.C., is even 
putting out 2 courses- "Radio Today" 
& "Radio Writing" .... University of 
Nebraska which has a correspondence 
course in radio servicing is using Alfred 
A. Ghirardi's book Modern Radio Serv- 
icing as a standard text .... All Du- 
Mont television receivers now use the 
new & brighter intensifier type CR tube; 
there are 3 models in the line .... Cute 
idea on Triumph Mfg. Co.'s new "auto - 
matic" Visograph tube checker is il- 
luminated colored tube facsimiles which 
give direct "good ", "bad ", and "replace" 
readings that public can understand. 

Fibre glass mats of new design are 
used as the separators in the new B. F. 
Goodrich Co. "Glasstex" storage bats., 
which are guaranteed for 27 mos. (or 
27,000 mi. if used in a car) .. Gray - 
bar Elec. Co. is holding 6 dealer meet- 
ings in as many cities to introduce Ma- 
jestic radio & telly sets to dealers in 
N.Y. state & Pittsburgh .... Any met- 
al with any style, size and thread sys- 
tem is the latest word from Elastic Stop 
Nut Corp. These nuts have resilient non- 
metallic collars to take up thread play. 

Congratulations to General Elec. Co. 
which just knocked off an order from 
the Army for more than $21/2 million 
worth of radio equipment for our Air 
Force .... Features of new Brush De- 
velopment Co.'s type BJ phones include 
pokeless cord, soft rubber jacket & her - 
taetically- sealed aluminum cartridge 

. G.E. got tips from visitors to its 
exhibits at the N. Y. World's Fair; 
these helped it improve its line. 

According to Radio Daily (& ooh! how 
we hope they're right!) big television 
boom will start in New York this au- 
tumn. According to this report, CBS & 
Du. Mont will be on the air with elabo- 
rate shows. (il'anna bet ?) Also rumor 
that G.E.'s Schenectady station, Philco, 
Farnsworth & Don Lee, out of New 
York, will conduct elaborate experi- 
ments. 

Variety, standard publication of show 
biz, now runs television feature. Their 
estimate is that only 350 sets retailing 
at $400 to $650 were sold in New York 
area up to mid -June. Estimate weekly 
operating expense of RCA NBC pro- 
grams $2,500 inclusive of everything 
(we think they're low). 

University of Iona has requested 
shift to 50 -56 mc. channel with power 
of 250 W. 

Ned Wayburn, dance master, has 
opened a studio for radio & television 
production in N.Y.C. 

Sales Helps and Deals 
Neu. Paths to llore Business 

All STEWART -WARNER receivers now in 
lunduction that have phonograph terminals bear 
bright red 4L.', x 2'4, in. tags boldly- lettered 
"NOTICE! This Receiver is wired for Television." 
Each distributor has already received 50 such 
tags for use on sets in his or dealers' stocks. 
Letter from Stewart- Warner accompanying sam- 
ple tag explains that any set with " phono" 
terminals can be used to reproduce audio output 
of television set not containing audio end. 

t'NIVERSAL MICROPHONE CO. is readying 
a special campaign for dealers who wish to as- 
semble case displays of recording needles and 
styli to use in conjunction with recording ma- 
chines, blanks & similar equipment for holiday 
trade. 

"Televents ", a large green & black card issued 
by DI? MONT, gives a pictorial program of weekly 
television broadcasts for use in dealers' windows 
& stores. Idea is that public will buy more telly 
sets if good programs are brought to their atten- 
tion. 

CALIFORNIA REFRIGERATOR CO. gave 
gala show with freaks, dance prizes, gags, com- 
munity singing & other amusing features to 
open their new store in Oakland. If anything 
s'-III pull the crowds, this stunt certainly should. 

HYGRADE SYLVANIA CORP. continues per. 
sonalized blotter campaign with illustration L 
text featuring precision of SYLVANIA tubes. 

$'s& N's Dept. 
New CBS survey shows that net's 

listeners out of all radio families are: - 
94% in N.Y.C., 88% in Chi., 93% in 
Phila., 97% in Boston, 95% in St. Louis, 
99% in Balt., & 87% in rural areas 
throughout U.S. 

EASY INSTALLATION JOB GETS 1ST SPECIAL UNIT 

Lafayette's new BB -7 phono -radio has built -in broad- 
cast and shortwave loops, automatic record playe , 
pushbutton tuning, etc. Covers 22 mc. to 528 Mc. i 
3 bands. Just plug it in & it plays, simplifying 

usual installation problems. 

RADIO -CRAFT for DECEMBER, I 9 3 9 

Left to right: D. W. May mgr. of G.E.'s N.Y. 
distribs turning over to E. F. Jeffs, v -p. in charge 
of sales of Consolidated Edison Co., the lit phono- 

radio in the co.'s new bargain offer. 
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Salesman $am $ays: 
(Editor's Note: Despite the War there may 

be some business to be had abroad but any 
manufacturer who does not get cash on de- 
livery a transfer title in the C.S. is taking an 
awful gamble with his merchandise * stork - 
holders' wampum. 

(Do you hear Opportunity kv,crking -herd! 
It's the S.A. market. orphaned by the war- 
ring nations. WHAT ARE YOU DOING 
ABOUT IT ?) 

POLAND -Gov't. issues report as of 
Sept. 12, 1939 -but use your own judge- 
ment. 

FIJI ISLANDS -About 900 sets in 
use among 200,000 population; 75rß are 
all -wave; most current 240 V. D.C. with 
a little 110 V. A.C. Market negligible. 

NEW HEBRIDES -Market negligi- 
ble. 

BULGARIA -55,000 sets in use by 
6 million population. German & Dutch 
mfrs. give up to 2 yrs. credit to dealers. 
About 15,000 sets were sold in '38. Most 
popular types are 5 & 6 tubes, including 
short- & medium -wave bands. Current 
in Sofia, 150 V., 50- cycle, A.C.; other 
towns, 120 & 220 V., 50- cycle, A.C., with 
a few having 220 V. D.C. 

HAITI -2,700 sets in use by 2,700,000 
population. Only about 300 sold last 
year; 8- to 11 -tube all -wave sets popu- 
lar. Priced from $115 to $150. Mostly 
110 V. A.C., 50 -60 cycles. Market negli- 
gible. 

LIBYA -8,500 sets in use by 900,000 
population. Annual sale about 500. Lit- 
tle chance of cracking market. 

NETHERLANDS INDIA - About 
71,000 sets in use by 61,000,000 popula- 
tion. Sale in 1938, 16,447. Low -priced 
sets ($12.50 to $15) popular. Good mar- 
ket at this price if of all -wave type. (!) 

ARGENTINA- 1,000,000 sets in use 
by 12,750,000 population. Importers usu- 
ally get 50"'e or more off list. Annual 
sale about 200,000 sets with rise begin- 
ning in Mar. or Apr. Biggest sale 5 -tube 

KIDDIES' KLUB FOR DISCS 

Berdie Borenstein, record buyer of Gimbel's Mil- 
waukee store, has hot idea to boost sales of tot 
records. Neighborhood youngsters club their pennies 
and buy RCA Victor Children Record Albums. Kids 

rotate the discs from home to home. 
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medium- & short -wave table model. Price 
about $60 for imported jobs competing 
with about $40 for domestic jobs. (This 
bulletin well worth getting for your 
files.) 

NETHERLANDS-Approx. 600,000 
sets in use by 8,000,000 population. Vir- 
tually a closed market due to patent sit- 
uation. 

MARTINIQUE -3,500 sets in use by 
250,000 population. Annual sale 350 to 
400 sets. 

EGYPT -About 82,000 sets in use by 
16,000,000 population. About 1,400 sets 
sold last year. American sets favored 
but Europeans getting much business. 
(This bulletin worth getting for your 
file.) 

PALESTINE -About 35,000 sets in 
use by 1,400,000 population. About 7,000 
sets sold last year; 6- to 8 -tube all -wave 
table models most popular; 220 -V. 50- 
cycle A.C. 

GUATEMALA -14,000 sets in use by 
3,000,000 population. 

NORWAY -About 360,000 sets in 
use by 3,000,000 population. Estimated 
about 70,000 sets sold last year, nearly 
half of which retailed below $30; 5- and 
6 -tube superhets favored though slight- 
ly higher in price. (This bulletin worth 
obtaining for your files.) 

SWEDEN -About 1,280,000 sets in 
use by 6,500,000 population. Sales last 
year about 200,000 sets, 60r< of which 
were domestic. New regulations on elec- 
tric jobs will cut American sales 
further; 5- & 6 -tube, 3 -band A.C. jobs 
favored. Current is 120 & 220 V. D.C. 
& 127 & 220 V., 50 -cycle A.C. 

AFGHANISTAN -300 -1,000 sets in 
use by 12,000,000 population. Market 
negligible. 

GUADELOUPE -3,600 sets in use by 
265,000 population. Annual sale 350 to 
400 sets. All -wave 110 V., 60 -cycle A.C. 
jobs favored. 

EL SALVADOR -10,000 sets in use 
by 1,500,000 population. Annual sales 
1,500 -2,000; 8- to 11 -tube all -wave 110 
V. 60 -cycle A.C. table models preferred. 

RUMANIA -275,000 sets in use by 
20,000,000 population. Annual sales 
about 22,000. Mostly German imports. 

GILBERT and ELLICE ISLANDS - 
Market negligible. 

BRITISH GUIANA -1,800 sets in 
use by 350,000 population. Annual sales 
about 50 sets. 

BRITISH SOLOMON ISLANDS -47 
sets in use by about 95,000 population. 
Market negligible. 

Far more detailed information is 
available from the Bureau of For- 
eign & Domestic Commerce, Wash- 
ington. D.C. Publications to request 
are: World Radio Markets covering 
countries wanted & The Electrical 
& Radio World 'l'rade News. 

Personal 
These nu'n are north knowing,: 

nie'et them here. 

Left to right. JOE and JOHN ERWOOD are 
v.p. and pres., respectively, of the newly -formed 
Eroood Sound Equipment Co. After 15 years in 
the sound biz. these boys have started their own 
co. to specialize in the sound field exclusively. 
JOHN will be in charge of sales work. JOE in 
charge of engineering. Line will cover portables, 
fixed installations, institutional, school & indus- 
trial systems, inter-office communicators, & every- 
thing else you can think of. 

KENDALL CLOUGH, pres. & chief eng. of 
Clough- Brengle Co. has taken over personal 
direction of his co.'s instrument sales. FRED 
WELLMAN, sales head until now, continues as 

v.-p. & adv. counsel. 
ALFRED A. GHIRARDI, radio writer & con- 

sultant. is making a detailed survey of technical 
texts for United Technical Publishers C'o.. N.Y.C. 

MARK B. LAJOIE 
has replaced LEON- 
ARD F. CRAMER as 
gen. sales mgr. of Al- 
len B. DuMont Labs. 
Inc. Lajoie has been 
in radio since 1922: 
among his previous 
jobs was 10 yrs. with 
Nat'l Carbon Co. Mr. 
Lajoie is pictured to 
the right. 

LEONARD. F. 
CRAMER. former 
sales mgr. at DxMont, 
assumed that position 
at Wire Broadcasting. 
Inc. 

JAMES LAWRENCE FLY, new chairman of 
the F.C.C., was born at Seagoville, Tex. So it 
was only natural for him to attend the U.S. 
Naval Academy & enter the Navy. from which he 
resigned in 1923. He was a Special Assistant 
U.S. Attorney- General from '29 to '34 when be 
became head of the Legal Dept. of TVA. He 
joined the F.C.C. in '30 & was sworn -in as 

Chairman in Sept. to run until June 30. '42. 

MANLY E. LORI) of Schenectady has succeed- 
ed NEIL, CURRIE. JR.. as mgr. of G.. :.'s Fort 
Wayne works. Mr. Currie has become v.-p. in 
charge of mfg. 

KENNETH O. TINKHAM, mgr. of Station 
EMTIt. Hollywood. Calif., has flown 100.000 mi. 
& so has been made a member of United Air 
Lines "100.000 mi. club." 

CHARLES R. D'OLIVE succeeds J. F. DIT- 
ZELL as mgr. of Stewart-Warner's household 
appliance div. 

JOHN F. RIDER, radio writer, is conducting 
a series of meetings for radio Servicemen in 35 

U.S. cities. Each meeting will be sponsore,l by 

RCA & its local diatrib. 
CHESTER H. LANG, adv. mgr. of G.B. is 

chairman of the co.'s new committee on adver- 
tising. Other committee members are B. W. 
BULLOCK of Bridgeport. Conn. and H. F. 
BARNES of Cleveland, O. 

"CHARLIE" SICURANZA, capable equipment 
designer well- known to Radio -Craft readers. was 
appointed Chief Assistant to American Television 
Corp.'s electronic specialist. MARSHALL P. 
WILDER. 

"BOB" EICHBERG, ETD Editor, is "Bob 
Brent." master of ceremuni,s on NBC television's 
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AN EDITORIAL 
By Artie Dee 

It murder, that's what it is! 
Yes, here is a swell business -all 

ready for the trade to make some sales 
that really amount to something -and 
it is being slowly murdered by the very 
men who stand to profit most by it. 

The business is Television and its 
murderers are the dealers, the manu- 
facturers and broadcasters. 

You, Mr. Dealer, are 
Are You a undoubtedly doing your 
Murderer? part to kill the ostrich 

which should lay tremen- 
dous golden eggs for you, if not now, in 
the near future. The chances are 1,000 
to 1 that, if television has not yet com- 
menced its broadcasts in your area, you 
tell your customers to get thoughts of 
this new art out of their minds -that 
television "is still 6 years away." When 
it breaks right around the corner from 
you, next year, you will find that you 
have talked yourself out of some nice 
$200 to $600 sales. 

If television broadcasts are taking 
place in your territory and you are not 
demonstrating sets, you are passing up 
sales which should be yours. Even if you 
are demonstrating sets, the chances are 

500 to 1 that your instal- 
lation is so poorly made 
and planned that you un- 
sell your customers rath- 
er than sell them. You 
are probably getting 

ghosts, or transients, or distortion on 
your screen -or have your sets so lo- 
cated that screen illumination must be 
stepped up to a point where definition 
is decreased. Check up on yourself and 
put things to rights. 

Finally, if you have sold a few sets 
the chances are about 5,000 to 1 that the 
ir.stallation is not of a type that will 
make visitors to the home where the set 
is installed enthusiastic boosters -and 
purchasers -of television. Remember! 
Every set you sell is a demonstrator for 
you. Make each installation as perfect 
as humanly possible. 

Dealers are not alone at fault. Even 

Your Poor 
Demon- 
strations 

EXPORT SET WOWS U.S. 

Designed for export use 6 therefore "built to take it," RCA's Tropic Set with wide shortwave coverage 
is getting big lay from airline execs., pilots, & 

others. 694 tunes from 13 to 62 meters. 

Changes & New Addresses 
Where to Reach Old and New Companies 

LAUREHK RADIO MFG. CO. has moved 
offices, factory & labs. to 3918 Monroe St., Wayne, 
Mich. 

LAUREHK MFG. CO., same address, will sell 
all prods. (hearing aids, phono- radios for educa- 
tional institutions, Audiometers & other equip't 
for the hard -of- hearings made by the above-men- 
tioned co. 

the most costly television sets are fre- 
quently shipped from the manufactur- 
ers without being precisely aligned. Of 
course television is new and we all still 
have a lot to learn! But alignment is a 
simple factory procedure, isn't it? 

Broadcasters cannot escape their 
share of blame. True, programs are en- 
ttrtaining -and if one owns a television 
set he will get many hours of real en- 
joyment from it. But the programs are 
not of such a nature that the casual 
looker -in will say to himself, "Hare I 
been missing this all my life? I'm going 
to bay a set toaror,.oic." 

The solution is simple. While sales are 
few, manufacturers should not only see 
that every set is perfect when it leaves 
the factory but that it is perfectly in- 
stalled. Dealers should see that all in- 
stallations are as good as is possible - 
particularly the installations of demon- 
strators. And, finally, broadcasters 
should give a little more thought to 
producing eye- grabbing shows. 

BEAUTY AND THE BEACH 

OFF THE PRESS 
Latest Publications to Keep You Informed 

CATALOG NO. 40. J. W. Miller Co., 
Los Angeles, Calif., 32 pp. Gives ready 
reference to coils & other components, 
including complete kits. 

CATALOG. Garrard Sales Corp., 
N.Y.C., 16 pp. Shows complete line of 
automatic record changers, motors, pick- 
ups & turntables. 

TRANSFORMER CATALOG NO. 
400 -D. Thordarson Electric Mfg. Co., 
Chicago, Ill., 24 pp. Complete data on 
this co's. transformer line, including 
tropical models. 

CIRCULAR 507. Ward Leonard Elec. 
Co., Mt. Vernon, N.Y., 4 pp. Wire -wound 
Adjustohm & plaque resistors, ring - 
type rheostats, line voltage reducers, 
parasitics suppressors & antenna load- 
ing inductances are described. 

CATALOG NO. 57 -J. American 
Phenolic Corp., Chicago, Ill., 32 pp. Pic- 
tures & descriptions of Amphenol prod - 
nets, including sockets, connectors, 
coaxial cable, rods, sheet, tubing, etc. 

CATALOG. Precision Apparatus Co., 
Brooklyn, N. Y. Illustrates over 40 
models in test equipment line. 

BULLETINS 16 & 17. Miles Repro- 
ducer Co., Inc., N.Y.C. These pamphlets 
illustrate & describe new Filmgraph in- 
stantaneous recorders & reproducers- 
& describe various applications. 

CATALOG NO. 89. Radio Mfg. En- 
gineers, Inc., Peoria, Ill., 12 pp. Lists 
line of R.M.E. expanders, preselectors, 
communications receivers, oscilloscopes, 
amplifiers, noise suppressors, I.F. trans- 
formers & other products. 

CATALOG. Elastic Stop Nut Corp., 
Elizabeth, N. J. Explains principle and 
lists standard nuts. 

CATALOG. Simpson Elec. Co., Chi- 
cago, Ill. Describes new Model 325 giant 
t u he tester. 

WAR NEWS ROOM DRAWS CROWDS 

To show that Model 05.511 portable, one of 6 new 1940 StewartWarner set will play anywhere, enterprising L. L. Kelsey, co.'s sales mgr.. put tnis ore 
on the beach 6 surrounded it with nice scenery. 

RADIO -CRAFT for DECEMBER, 1939 

Eastern- Columbia Clothing store in Los Angeles puf KEHE news -room in 
window, drawing mammoth crowds. Display of this type is natural for radio 

store. Try it and boost biz. 
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THE NEW 

CHANNEL -ANALYZER 
Follows Signal from Antenna to Speaker of Any Set 

THE CHANNEL -ANALYZER WILL - 
I. I Ise i.J Ilw .,I ,.. ,t a. -- 

s 

ode. 
2. olstantly track doutta exact colite of intermittent Peratlnu 
.1. Measure both Automatic-Volumed rol and .tulonat tc- Frequ,oey- Cultritt. 

voltages and circuits without appreciably loading the circuit. using built -L: 
highly sensit ice Vacuum-Tube Voll water. 

4. Check exact gain of every individual stage in reino er. 
5. Track down and locate cause of dWorl bal in R.F., 1.} and A.F. amid, 
6. Cheek eat operating voltage of each tube. 
7. Locate leaky condensera and all high -resi it ance short.. also de., oe... 

6. Measure exact frequencies. amount of drift and comparative e . -- 

lit auperhels. 
9. Track Moan exact (anse of noise. 

l'nndamentally, what the Superior Channel- Analyzer does is to permit 
the serviceman to follow the SIGNAL from antenna to speaker through 
each and every stage of any set ever made. and inferentially. of any 
-et that ever will be made. using the SIGNAL as the basis of measure- 
ments. Thus if there is trouble in one particular channel or stage of a 
receiver, the serviceman can isolate the faulty stage and then proceed to 
ascertain the very part or component that causes the trouble. 
Many of the troubles in modern receivers are due to the Automatic-Vol- 
ume-Control and Automatic -Frequency -Control circuits and ordinary in- 
struments do not permit measurements directly upon these circuit,, so 
the Superior Channel -Analyzer includes a direct -current Vacuum -Tube 
Voltmeter that DOES make these measurements directly and with a 
negligible loading of the measured circuits. 
Other problems cease to be problems too, when the quick -solution 
method of the Channel- Analyzer is applied. For instance, suppose a 
local oscillator in a superheterodyne drifts. The Channel -Analyzer has 

a 

a switch operated, tuned input circuit with amplifier, whereby not only 
the presence of drift may be discovered, hit also the amount and direc- 
tion of drift. 
Distortion is another difficulty that ofi en nettle: a serviceman. The 
Channel -Analyzer has a jack for the insertion of earphones so that you 
can listen to the signal directly from any stage and, therefore, discover 
the stage in which the distortion takes place. Next, the VTVM is used 
to discover the very component in that circuit that is causing the trouble. 
How often have you cherished the hope that someday you would own an 
instrument that enables you to measure the actual signal voltage across 
the load of any stage in the set, and thus by comparison determine the 
gain per stage. The Channel -Analyzer enables those dynamic voltage 
measurements does a c . s to 1 s whole assortment of other work ark beside yet 

at a price much less than that usually asked for a dynamic voltmeter 
alone. 
D.C. Voltages have important bearings on receiver performance. All 
these voltages can be measured on the Channel -Analyzer with the re- 
ceiver in reproducing operation. In fact, that one important con- 
sideration, MEASUREMENTS WITHOUT MOLESTATION OF THE 
RECEIVER, gets rid of the drawback of most conventional equipment 
which greatly reduces the very voltage it attempts to measure, or kills 
the signal completely. 
Tubes that are used in the receiver under test are also given a thorough 
check by the Channel- Analyzer and as such a specialized tube tester. 
this new and remarkable instrument is proof against any possibility of 
obsolescence. 
Noise, another serious problem to servicemen, can be located with the 
aid of the Channel- Analyzer and can be done with incredible spud. 
Here are the basic components of the Channel -Analyzer: 

I. B Supply rectifier and filter circuit. 
2. One -stage. high -gain flat amplifier and linear diode detector. 
3. Tuned -circuit, high -gain amplifier and linear diode detector. 100) 

KC. to 20 MC. 
4. D.C. Vacuum -Tube Voltmeter, for measuring the rectifier R.F., 

I.F. or A.F., and for independent nee on external circuits, all by 
front panel switching. 

By adroit engineering and skillful application of a wide knowledge of 
servicing requirements based on Superior's years of experience, the four 
components listed above are made to do so many things and do them so 

well and fast that a large benefit is bestowed on servicemen, their tasks 
lightened, their work speeded and their experience greatly extend 1, all 
at record- breaking low price. 

The Superior Channel -Analyzer comes housed in shielded cabinet and features an attractive etched aluminum panel. Sup- $ 75 
plied complete with tubes, three specially engineered shielded input cables, each identified as to its purpose. Also full 
operating instructions. Size 13 "x10 "x6 ". Shipping weight 19 pounds. Only 

THE X -RAYO M ETER FEATURES NEW 
GIANT 9 INCH METER -AND 

A BUILT -IN POWER SUPPLY 
ENABLES RESISTANCE 

MEASUREMENTS UP TO 

30 MEGOHMS 
SPECIFICATIONS 

RESISTANCE A11 :.ts1'ItI:MEN'i's IN 
RANGES: 0-IV00 Ohms, 0- 100.000 Ohms. 
u 30 Mel/ohms. 

D.C. VOLTAGE MF..tSI'ItEMENTS IN 
RANGES: 0-50, 0 -250. 0 -500. 0 -1000. 0 -25mi 
Volts. Television and other high voltage power 
supply circuits easily measured. 

A.C. VOLTAGE MF :ASL'RFIMENTS IN 4 

RANGES: II -50. 11 -230. 0.500. 0 -1000 Vohs. 
D.C. CI'RRENT MEASUREMENTS IN t 

RANGES: 0-1 Ala.. 0 -50 Ma.. 0 -250 Ma.. 
0 -1 Ampere. 0.10 .amperes. 0 -25 Amperes. 
highlninrEent ranges suitable for automotive 

CAPACITY DIRECTLY READ ON METER 
SCALE IN 2 RANGES: 
(105.1 Nfrl. 2 Mfd. -50 Mfd. 

PERCENTAGE OF LEAKAGE of elertrobdirs 
read DIRECTLY on meter arale. Actual con- 
dition of condenser quickly determined. 

INSULATION. INTER- F.LEMFINT and A.V.C. 
LEAKAGES directly read on meter scale up 
to 30 Megohms. 

OITPUT MEASUREMENTS IN 4 11. %NGES: 
II -50, 0 -250. 0 -501. 0 -1010 Volts. Built-In 
blocking condensers enable rapid alignment of 
radio enuipnsent. 

INDUCTANCE MEASUREMENTS IN 
, 

2 

RANGE :S) 0 -7 Henries. 7 -7U3 Retitled. . 
IiITIRF.t. MF.ASUI{F.SIENTS IN 3 RANGES: 

D.R. based on 6 M.W. at 500 Ohms. -10 to 
+29, -10 to +43. -III to +49. Audio fre- 

quency measurements in both radio and 1'.A. 
amplifiers. 

X- RAYOMETER comes housed in a new army gray crystalline, heavy 9s555 cabinet. 51795 
Complete with test leads. instructions and tabular data. Shipping weight 20 pounds. 

ONLY 

THE NEW MODEL 1130 -S 

SIGNAL GENERATOR 
WITH AUDIO FREQUENCIES 

SPECIFICATIONS 
I. Combination R.F. and Audio Signal Generator. R.F. 100 hr. to 100 

me. r. A.F. -1W -,5110 cycles. All direct readings. all by front panel 
Itching. 

2. 11.F. and A.F. output independently obtainable alone Or with A.F. 
(any frequency) Alalnlating It.F. 

3. Accuracy is within 15; on 1.F. and Broadcast bands: 2% on higher 
frequencies. 

4. Audio freauencies In 5 hands: 105, 400, 1000. 5000. and 7500 cycles. 
5. Giant airplane full vision, direct -reading dial. 
6. Condenser and other leakages tested to 100 megohms. 
7. All services on 90 -13n volts A.C. or D.C. (any frequency). 

model 11".n G en1.1. ,ttth h' " test L'Aa. s1185 I. xrnfr 
FLIPV, e.. 

SUPERIOR INSTRUMENTS 
136 Liberty Street Dept. RC -12 

COMPANY 
New York, N. Y. 

Please Say That Yon Saw It in RADIO -CRAFT 
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THE MODEL 1110 

A.C. - D.C. VOLT -OHM MILLIAMMETER 

We could have priced this instrument for $1.00 or even $2.00 less 
by taking advantage of certain economies, which would not have 
made much difference in the performance of this instrument. How- 
ever, we realize that this type of instrument must be built to 
withstand an unusual amount of abuse. We, therefore, used the 
very best of parts in designing and building this instrument. 
For instance, we use the same type of jewelled d'Arsonval type 
of meter as in our larger units, precision multipliers and shunts, 
positive contact switches and tip jacks, wirewound ohms adjuster 
and an attractive etched aluminum panel. Thus at $7.85, a low 
price for a pocket-size A.C. -D.C, Volt -Ohm Milliammeter, we offer 
an instrument which compares favorably with the same type of 
instrument selling at twice the price. 

SPECIFICATIONS: 
0.1.5 volts D.C. 0 -500 ohms 500-500,000 Ohms. 0.15 volts A.C. 
0.15 volts D.C. 0 -1 ma. D.C. 0 -40 volts A.C. 
0 -25 volts D.C. 0.10 ma. D.C. 0.75 volts A.C. 
0 -75 volts D.C. 0 -100 ma. D.C. 0.200 volts A.C. 
0 -500 volts D.C. 0 -500 ma. D.C. 0.1200 volts A.C. 
Model 1110 -S supplied complete with batteries. test leads and 

. instructions. Size 8',' x 5' x 3'a " Shipping weight 
pounds. Our net prirr - 

THE NEW Combines 
MODEL SET TESTER Models 
ís0 

A complete testing 
laboratory in one unit, 
the Model 1280 com- 
bine the Modela 1250 
Multitcster and 1240 
Tube Tester. (See 
specifications of each 
below.) 

FEATURES 
* Instantaneous snap 

switches reduce actual 
testing time to abso- 
lute minimum. 

* Spare socket, and fila- 
ment voltages up to 
120 volts make the Model 1280 obso- 
lescence proof. 

* Latest design 41,- 
D'Arsonval type meter. 

* Works on 90 -125 volts 
60 cycles A.C. 

Rs en th.Se servicemen who through past pal ru,.es from Superior, .111 be amazed and delighted when they it i I w >p,. ;., ,i 1 , p ..; instrument and then note the unbel ins ably law pi Ice. The Stodel 12,0 tenures a l'a' d- .urns type meter for easy reading of Illy s rious scale., and in line with our new rydicy of stres appearance as well as serdceability In our tint - 12110 line of test egtlpurenl our \total 1]- utilizes n aluminum etched panel. designed for beauty as well as malodors. The prim,: function of an Instrument is. at course, to make measurements accurately and when design!.. 
test equipment this Is our first thought. However, we also appreciate the Important part 
¿tiPsar:snce of a1 irnn uulent plays In the Inloses:don a serviceman makes oil his custom.,- 
e psrinlly au home cs ll,. \ \'0 hase. therefore, 11461 cistctal net llou pi the outward design of of our nett instruments. For Instance, the panel of this Model 12so Is made of he1q -go 
alundtnhtii wni etcLed by a radically new Puxess schieh re -oh ir 1 beauiful. r,nln,I, 
t lspiri0g appc,u,Ini 

Model 1280 comes complete with test leads. tabular data and institutions. $1994 
Shipping weight 18 pounds. Size 13' x II" x 6'a ". Our net price . 

Portable cover 51.00 add i t for al, 

THE NEW MODEL 1250 

M U LTITESTER 
Sloping panel for 
Precise rapid 

servicing. 

Etched 
aluminum 

panel 

Specially de- 
signed electronic 
rectifier enables 
linear A.C. scale, 
high stability and 
little or no tem- 

perature drift. 

Here is an opportunity to acquire a Multi- Service, Precision Engineered Instrument, for less than you would have to pay for an ordinary Volt- 
Ohm Milliammeter. Resides making the usual volt, resistance and cur- 
rent measurements (both A.C. and D.C.) this unit accurately measures 
the CAPACITIES of mica, paper and electrolytic condensers, INDUC- 
TANCE of coils, chokes and transformers. DECIBEL gain or loss, of 
power amplifiers and public address systems. WATTS output of am- 
plifiers, receivers, etc. 

(boplete A.C. uud 1r.0 
Current /funges 

D.C. 'Vehage:-0-11, Oa3n. o-:30 ,olla 
A.C. Voltage:- 0-13. 0-130. P730 volts 
D.C. (1ur,ad: 0.1 0-13, 0-130. 0-:30111a, 
A.C. Current-a-13, 0.15a, 0-730 ma. 
2 Ite.istanre It..uge- 

uuohms 

SPECIFICATIONS 
Voltage and High api Low Capacity Scales 

.0003 to I tuft!. and .05 to 30 mfd. 
3 I lecibel Ranges 

--I., to +19. -10 to +38, -10 to 
33 

Imduetaucr: 1 lo 700 henries 
Wart: leased on 0 low. at 0. D.B. In 
Ili ohms. p161100 to rí00 Watts 

Model 1250 works on 90 to 120 Volts 60 cycles A.C. Comes com- 
plete with test leads. tabular charts and instruction,. Shippine weight 9 pounds. Size 9,a" x II' x 6' z ". Our Net Price 

Portable Cover $1.00 Additional 

$ 1185 

THE NEW MODEL 1240 

TUBE TESTER 

Instantaneous snap 

switches reduce ac- 

tual testing time to 

absolute minimum. 

Tests all tubes 

1_4to117volts. 

Sockets for all 
tubes - 
No adapters. 

Superior is proud to offer the newest and most practical tube tester ever designed. Unbelievably low in price-unbelievably high in performance. 
Tents all tubes. 1.4 to 117 volts. Including 4. 5. 6. 7. 7L. celais. Irtol' Bantam Jr.. Peanut. single ended. floating filament. Aviary 'Vapor ltertifiel> the new S series, In fact every tube designed to Cate. 

* Testes 
bye the 

well-established 
for any 

for tube (quality, directly read 1 the OOOD r BAD scale of the meter. * Jewel protected neon. * Teste shorts and leakages up m 2 ulegohua In all stirs. * Tests leakages and shorts In all elements AGAINST all elements li all tulbes. * Tests BOTH plates in re,-tille-,s * Tests individual sections such a. dianes. triades. pentodes, etc,, In multi pur per lubrs. 
1.411,1 lypr soltage regulator. * Features at arum-five rutted aluminum motel. * Works on Su to 125 suits 00 arks A.C. 

Model 1240 comes complete with instructions and tabular data $ 185 for every known type of receiving tube. Shipping weight 12 pounds. Sire 6' x 7pa' x 10Se . Our Net Price 
Portable Cover 61.00 Addit ainsi 

SUPERIOR INSTRUMENTS COMPANY 
136 Liberty Street Dept. RC -12 New York, N. Y. 
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_ fAYfff. 
BBBB 

RADIO'S No.1 

COMPLETE UP-TO-DATE 

rie' -344../ 
If you're connected with radio or sound, 

this book can be of tremendous help. It's 
BIG -188 pages of receivers, xmitters, 
parts, tubes and supplies. All the nation- 
ally advertised names. It's COMPLETE 
-even has the hard -to -get items out of 
manufacture. It's UP -TO -DATE - 
includes a complete stock of television 
apparatus, Build -it- Yourself Kits, etc. 

You can't beat the quality - or the low 
prices. Speedy service. Mail the coupon 
below for your FREE copy of catalog 
No. 78 TODAY. 

AMAZING 1 tube Hi -Fi RECEIVER only $9.95 

You build it yourself! In convenient Kit 
form, complete with instructions includ- 
ing pictorial, schematic and wiring lay- 
outs. TRF circuit used is similar to that 
found in this year's high priced receivers. 
Four of the seven tubes are single end 
type. Assembly simplified by grouping 
by -pass condensers within a single case. 

R20359 - Complete Kit of parts less 

speaker, tubes and cabinet. (Add postage. 
Shpg. wgt. 6 lbs.) Own a high -fidelity 
receiver at the remarkably $995 
low price of 7 

one ÌItatLG(.-Ci 1 
You will want our special FREE 
Christmas gift -catalog, too. 
This coupon brings both. Just 
double check and mail. 

Nadia w:.. zr.,.:.eo,. lnrl.rnalr WNaaSAa RANO SOYItE. OW 

LAFAYETTE 
RADIO 

Nadia Wire T4afeian Inc. 
Dopt. 3M9.100 Sixth Ave., New York. N. Y. 

'Rush FREE 1940 Radio Catalog No. 78 0 
,Rush FREE Xmas Catalog No. 79 0 

I Name 

NEW TORE 
100 SIXTH AVENUE 

CHICGO 
NI W. JACKSON BLVD. 

ATLANTA 
265 PEACHTREE STREET 

BOSTON USONS 

NEWARK JAMAICA 

; Address 

IICity . .... . State 

PASTE COUPON ON PENNY POSTCARD 

RADIO -CRAFT for DECEMBER, I93? 

THE LATEST 
RADIO EQUIPMENT 

These ttete radio products are so laid ouf that they may be conveniently 
referred -to when writing to manufacturers for additional information. 

"EXAM-ETER" CIRCUIT- AND -COMPONENTS 
ANALYZER 

Solar Mfg. Corp., Bayonne, N. J. 

A.C.-operated is an A.0 operated laboratory and service 
instrument of remarkably wide usefulness. It 

quickly tells the quality story of components, is a 

troubleshooter and gives prompt answers to the ques- 
tions of what will work best; this "Exam -eter" in- 
cludes an "eye" tube for visual indications. Its func- 
tions include output indicator, dual -range peak volt - 
meter, R.F. circuit alignment indicator, condenser 
bridge. resistance bridge, electrolytic condenser power 
factor indicator, leakage indicator, and continuity 
tester. The peak voltmeter is provided with 2 ranges: 
0 -30 and 0 -2.000 V. The condenser bridge has a 
range of from 10 mmf. to 1600 mf. Resistance bridge 
can measure from 50 ohms to 7.5 megs. The instru- 
ment operates on either 110 or 220 V. A.('.. is in a 
cabinet measuring 103/4 x 12 x 9' ins., and weighs 
but 10 lbs. 

I n,cemher 1939 rl I,(' ft 

LATEST -TYPE "BRIEFCASE" 
PORTABLE 

Emerson Radio and Phonograph Corp. 
I I I Eighth Ave., New York, N. Y. 

WITH 
pardonable pride we refer you 

to the September 1930 issue of Radio- 
Craft in which we described what we be- 
lieve to have been the first Briefcase 
Portable ever made. This year, however, 
this type of receiver is definitely the 
vogue. The Emerson model DC -303 is 
typical of this new style in radio. It's a 
5 -tube battery- operated superhet. using a 
complete complement of 1.4 -V. tubes. Al- 
though it has a built -in loop antenna, pro- 
visions are made for using an external 
antenna when located too far for average 
reception. 

December 1939 Radio -Craft 

TUBE AND BATTERY TESTER 

Weston Electrical Instrument Corp., Newark, N. J. 

HIS tube and battery tester has been 
I especially designed to service the thousands 
of battery- operated portables which are at the 
present time so popular. All batteries are 
tested under actual load requirements and their 
condition is read on a GOOD -REPLACE 
scale, with the "cut -off" point set at the proper 
value. Most important, however, the current 
drain on the battery is also adjusted to con- 
form to the requirements of the set. For the 
battery circuit, 5 pin -jacks are provided, labeled 
for the different buttery voltages encountered, 
viz., 1.5, 6, 45, and 90 V. The tube checker 
portion of the instrument will check all types 
of tubes including the very latest 117 -V. fila- 
ment type. In addition, the checker is equipped for opening the filament circuit and 
making tests on all ballast tubes including those with ballast resistor connections across 
the normal filament pins. A spare socket is provided on the instrument for possible 
future requirements. The instrument, known as the model 777, is available both in 

counter and portable types. Data is printed on a roller index system for quick location. 
December 1939 Radio -Craft 

(See page 360 for other new items) 
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NOVEL P.A. INSTALLATION 
WINS Ist PRIZE IN CONTEST 

Co at laser) from paye 349) 

The reason the mixer was kept separate 
from the amplifier was so that at any time 
in the future if it was necessary to install 
a larger amplifier the only change would be 
replacement of the amplifier itself. The 
volume control for the paging system \vas 
put in the mixer for the same reason. There 
is only one input to the amplifier it 
it is a standard. high- impedance input . 

that practically any amplifier could be 
stituted as needed. The volume control for 
the radio and phonograph are on these units. 

(10) The amplifier is a 40 -watt job which 
is ample to take care of the present load, in 
fact the volume control is set at the half- 
way mark and the volume is sufficient all 
over the factory. The 4,000 -ohm output is 
carried to a convenient point where it is 
split up said carried to the 22 permanent - 
magnet speakers. 

(111 The P.M. loudspeakers are 10 -inch 
units with good, heavy magnets set in 27- 
inch square baffles of plywood, the edges 
beveled and then the whole baffle stained. 
The idea of the flat bailie was to utilize both 
the front and back sound waves. The back 
of each loudspeaker was covered with the 
same cloth as was used for the grille in 
front. Each speaker has its own 500 -ohm to 
voice coil transformer, the 500 -ohm lines 
feeding separate parts of the building from 
the 4.000- ohm -to- 500 -ohm t ran s f o r m e r. 
There are about 2,000 feet of speaker wiring 
in the building. 

1121 The time clock was originally spring - 
wound, but was changed over to electric 
operation by installing a Telechron motor 
after removing the spring mechanism. 

The work signal contacts were small silver 
contacts, mounted in the brass face of the 
clock for the hour contacts, and in a brass 
ring around the edge of the face for the 
minute contacts. Small, solid- silver wipers 
were attached to the hands of the clock. 
When both the hour and minute hands of 
the clock were in contact with studs it closed 
the circuit through a relay, which was 
mounted in the clock, and the relay contacts 
then operated the power relays. 

The contacts on the clock hands only pass 
5 ma. at 7.5 volts for a period of 15 seconds 
8 times per day, which means that the dry - 
cells 17.5 volts) will last about as long as 
the shelf life of the cells. The locating of 
these contact studs was the only part that 
gave any trouble, and it took several hours 
to place the studs in the right place. As the 
studs were drilled and threaded into the 
clock face, holes HAI) to be right the first 
time, and when it is remembered that the 
minute hand traveled 0.557 -inch per minute, 
a difference in location of 1 stud by only 
'íi -inch meant that there would be about 
13 seconds' error. I had guaranteed accuracy 
to within 5 seconds total at all contacts, that 
meant 25 seconds either way!!! Duplicate 
contacts operate the master A.C. switch for 
all these units and the switchboard, but to 
avoid confusion are not shown. See Section 
A in Fig. 2, and Fig. 4. 

In Fig. 1 the ringing relay operates by 
the A.C. ringing signal; its contacts then 
pass D.C. through the coil of the next relay 
(contacts A are in parallel). The holding 
relay stays closed as long as the caller 
keeps the receiver off the hook -after dial- 
ing No. 44; contacts B close the input of 
the amplifier. The copper slug was added to 
the D.C. relay to cause contacts B to close 
last so that no clicks would be heard over 
the amplifier's speaker. 

In Fig. 2 are shown a number of details 
of the time- signal power relays, etc. All 

(Continued on page 361) 
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at 110111 in SPARE 1/Mtl 
z-The Complete Ghirardi Course 

in ONE Handy Volume 
TRAINS YOU QUICKLY 
for a good -paying job in 

Radio or Television 

THOUSANDS HAVE STARTED 
SUCCESSFUL RADIO CAREERS 
FROM THIS ONE BIG BOOK 

Your Big Chance- - 
Take It! 

NOW -at last -you can get your start in 
radio, you can prepare for a good -paying 
radio job, without expensive schooling or 
lengthy study. Here in one inexpensive vol- 
ume is a complete radio education for you, 
-everything is illustrated and explained 
clearly -right from basic electrical theory 
up through television -36 different Chapter - 
Sections in all -96 separate self-instruction 
courses condensed into one easy- reading 
home- training book. 

AS EASY AS ABC 
Use GMirardlrs Short -Cut Methods 

11'. absul cal rl)' amazing the nay Ghirardi make 
efy phase of radial clear and simple to understand. 

No previous training Is necessary -no "math." 
Yet when you finish the book you u may have a betty; 
grasp of the subject than many "experts." 
teen If you can devote only a few ndnutcs a da> 
to your training, you hi 11 be surprised and delighted 
at the rapid progress you make If you use tiii, 
gt eat book. 

AIIYou Need to KnowAbout Radio 
Between These 2 Covers- 

Basle Fundamentals- Practical Applications 
Never before has it been possible to master the iuhunentals ,f the whole science f Radio so 

:.ilr. uirkly. o economically. Just Imagine nook 
so 

really gives you a thorough grounding 
m every phase of this fascinating field! Take Elec- tricity alone. for example-no textbook ever w it- 

will give n fearer picture of electrical memo o nd principles. 
clearer 

brings out his sim- ple explanations with much vivid clarity you'd n 
IrÌn doubt again the rest of r life. Radio oadcasting d receiving ere 

your 
to you 

rive Hundred diagraams..mdrewingwasted photos 
Over 

the graphic descrlutone he gives This ti 
oat book will give vn the basic knowledge that o. essential for lan.ting" any kln,l of a radio lob- io bn,adcaalb,g studios. h, dio service organize. 
rons. In plants manufacturing radio equipment. tt etc-. 

LEARN TELEVISION TOO! 
Television efundamen 

gives 
vSOIND. 

1 of with 
all iv 

tdifferent branches -Microphone, Public Address aye. oms, Sound Films. etc. You'll master the intricacies of ey tnod it 
And mth ugh all this knowledge is at your command, It is but fraction f the hook'. contents! There's renting and Servicing; Automobile and Aircraft Radio: Short -Wave Reception: and still that isn't sill Just to visualize the I f this gigantic homeswdy 

thumbyou'll ally have to get the book and through the pages at your ̀ leisure. 

Get It All for Only $4 Complete! 
Relieve 11 or not. this inexhaustible storehouse of radio knowledge is yours to o ,t use for the price of a ordinary hat! You would have to pay many Imes this Price cover the ea ie hind in any other 

Ghi rd.'s "Radio Pñ 
you could never 

this book in head and houide sa above 
Be- cause 

ers. it is now used by m radio schools d s udents than ' any other radio texti,nok in the world. Think of it -floor on`v ad You can get 
Your way of otherts have.o who are today AMP goad mof in a congenial e -hroadeningac 

uuniFollow 
their example and v eise this tvnow-without to ett started 

ewith Ghirardi. Send for your 

1 

niy 
RADIO', TELEVISION 
ELECTRICITY, SOUND 
CATHODE -RAY TUBES, etc. 

36 Volumes in 1- 
RADIO. ELECTRICITY and SOUND Com- 
plete Plus Many Other Valuable Special 
Features are Covered in These 36 Big Chap. 
ter -Sections. 972 Pages. 508 Schematic Dia- 
grams, Charts and Photos. 856 Review 
Questions, 

1. Radio SrOadcastina 
System. 

2. Sound. Speech d 
Music as Related to 
B roadcasting. 
Electron Theory. 
Electric Current. 
Electrical Units. 
Ohm' Law. Re- 
sistance. 

5. Eletrical Circuits. 
B atteries. 

6. Magnetism. 
7. Electromagnetism. 
e. Electromagnetic In. 

auction. 
g. Inductance and In- 

doctor.. 
10. 

Candensen. 
ce and 

11. Alternating Current 
Circuits. 

12. Electric Witten. 
13. Electrical Measur- 

ing Instruments. 
14. Electromagnetic Ra. eiauns. 
1s. Radio Transmis. 

shot the road - usting System. 
16. 

n o. Receiving 
1 with 
Crystals. 

ar themVacuurmt Tube, 
1B. Vacuum Tube Char. 

acteristics. 

4. 

39. Construction 
u 
Fea- 

tures 
20. 

tenor and 
Tube 

a dAmp ct 
fier Action. 

21. Radio Frequency 
Am 

22. SuperheterodyneRe- 
2]. Design of R.F. 

and Tuning 
oils. 

24. Audio Amplificatin. 
25. Loud Speakers. 
26. Battery Operated 

Receives 
27. Power supply Units. 
20. Electric Receivers. 
29. Automobile and Aircraft Resolvers. 
30. Fhá 

nagunáh ifah ao Amóf i 
Eysá ]l. she rt Wa Recep- 

tion. 
32. 

olication and Pho- 
toelectric Cells. 

33. Television. 
34. Antennas and 

Grounds. 
]s. Testing and Ben- 
s. 

icing. 
Motion Irk. 

Appendices (Charts. 
Tables). 

972 Pages 
Use It 5 Days -OUR RISK! 
you can't nohow... -our Money Reek G tee protects you loll . head the hook for 5 days. 

)'hen if you'd rather not keep it. send 
5 

back 
,:damaged. your money will he immediately 

funded -no fuss-no trouble. Take up on this offer. You owe that much to yourself. a You have the :ddlit,.. Now get the training. std show the world what you can do. Take the first fep right 
now -fill out and mail this coupon . AT ONCE! r - MAIL COUPON TODAY - 

I RADIO & TECHNICAL PUBL. CO.. Dept. RC -129 1 
45 Astor Place. New York, N. Y. 

)inclosed find $4 1$4.50 foreign) for my copy el l: N birardl'e "RADIO PHYSICS COURSE." with your 5-day MonesnBack Guarantee. 

I NAME 

Get Started -RUSH COUPON NOW! 

UNIVERSAL 5MM. 
All purpose microphone Including amateurs. 
e. a.. schools. sage. etc. Beautiful in p. 

e. Small in ize. Superlative In per - formance. High fidelity roduction ice 
cable. lo. locking ing plug and 25 ft. 
Kloase. In De Luxe package 

desired `your Job- hers now. 

UNIVERSAL MICROPHONE CO., LTD. 
424 Warren Lane. Inglewood, Calif., U.S.A. 

AnnREss 

G . ... . STATE 
Please n1 fn descriptive atentare 

SAM NE MIR l IMP IMr 
1 

P ease Say That You Saw It in RADIO -CRAFT 

The most complete 
Sound Line ever offered. 
Get your FREE catalog today! 

AMPLITONE PRODUCTS CO. 
ISS L,bertr St. New York City. N. T. 
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T MERCNIN °ISE GAF for You mET 
S `` p O p 

You !hill 
sell I for hen You 

NATIONAL UNION RADIO TUBES 

GENUINE FULLY EQUIPPED 
COLSON BICYCLES 

Boys' or Girls' Model .. . 

Retail Value ... $34.50 

Double bar streamlined 1R -in. frame, light 
tank with horn, luggage carrier, chain 
guard, Texas steer handlebars, New De- 
parture coaster brake, balloon tires. Avail- 
able also in girls' model with similar 
features ... Immediate Delivery on Dealer 
Deposit of S16.00 

FAMOUS MARLIN 

OVERUNDER 
TYPE IN VARIETY 

OF GAUGES 
.41: Retail Value ... $39.90 

Available in 12 -16 -20 gauges 
and .410 bore. Perfectly bal- 
anced, easy handling, strongly 
uilt. Positive automatic safety 

Approximate weight, 12- gauge. 71;_ 

lbs., 16- and 20- gauge. 614 lbs., .410 bore, 
5% lbs. Immediate Delivery on Dealer 
Deposit of $22.50 

STURDY STEEL BRIDGE 
TABLE and CHAIRS 

Retail Value . .. 822.50 

Steelart Style "F" sets offer folding 
bridge furniture that the most exacting 
hostess will be proud to use. Rigid steel 
table and folding chairs with pinchproof 
hinges and no sharp corners to snag gar- 
ments. Immediate Delivery on Dealer 
Deposit of 54.00 

YOU CAN CASH IN TOO 
What National Union is doing for others, 
it can do for you. Thousands of completed 
premium agreements prove the fairness 
of our proposition. Equipment or premium 
is obtained immediately on small deposit 
-no time payments to meet or exorbitant 
interest rates to pay. You get your de- 
posit back as merchandise credit. Try it 
and see why it pays to buy your tubes and 
condensers the National Union Way. 

RC -1"30 

Ask Your Jobber or Write 

NATIONAL UNION RADIO CORP 
57 STATE STREET. 

RADIO -CRAFT for DECEMBER, 

THE LATEST RADIO EQUIPMENT 
(Continued front page 3581 

2 -VOLT STORAGE CELL AND CHARGER 
Portable Electric Power, Inc. 

30 Rockefeller Plaza, New York, N. Y. 

EXTREMELY compact in size and economical in 
operation, this chargeable 2 -V. cell is an ideal 

power source for battery portables using the 2 -V, 
tubes. Constructors also will find them a boon for 
shortwave receivers. broadcast portables, PE.-cell 
equipment, etc. Known as the model PEP, the cell is 
non -spillable and leak -proof. The cell is available in 
4 standard sizes which last 6, 15, 24 and 36 hrs., 
respectively, provided the drain is not more than 
ta- ampere. Their dimensions vary from 3 -1/16 by 
1 -1/16 by 2% ins. high for the smallest size (8 ozs.) 
to 2% x 2% x 3% ins. high for the largest size 
12% lbs.). The tube -type chargers are available in 
either 110 V. A.i'. or 110 V. D.C. 

December 1939 Radio-Craf t 

1939 

LATEST 5 -IN. OSCILLOSCOPE 
RCA Parts Division, RCA Mfg. Co., Inc., Camden, N. J. 

THIS new 5 -in. cathode -ray oscilloscope may be used 
for a wide variety of experimental and test appli- 

cations in school and industrial laboratories as well 
as in the radio service shop. Embodying all the latest 
advances in technical design the oscilloscope is 
equipped with amplifiers of unusually wide ranges 
and has a horizontal sweep voltage range from 4 to 
22,000 cycles. The 5 -in. tube provides a large, well - 
defined trace for accurate analysis purposes. The in- 
strument is housed in a portable light- weight cabinet 
with all controls conveniently located on the front 
panel. 

December 1939 Radio -Craft 

GENERAL UTILITY METER 
Radio City Products Co. 

88 Park Place, New York, N. Y. 

THIS is an A.C.-D.C. instrument in which a 
1 -nia. d'Arsonval- movement meter with a guaran- 

teed accuracy within 2% is utilized to provide 
:t variety of current, voltage and resistance 
measurements. Sixteen ranges in all are provided. 
Voltage ranges, both A.C. and D.C. are: 0 -5 -50 -500 
and 1,000. Resistance ranges include 0 -5.000 and 
0- 500.000 ohms. Current ranges are 0 -1 and 0 -10 - --.. - - 

milliamperes. As a decibel meter, 4 ranges are provided as follows: -12 to ' 8, 1-8, to t28. 
X28 to +48 and -34 to +54. The instrument shown is the model 456 and is contained 
in a finely -finished hardwood case with self- contained batteries for the resistance 
measurements. 

Dc,anber 1939 Rodin -('r (t 

HIGH -VOLTAGE TUBULAR PAPER CONDENSERS 
Cornell- Dubilier Electric Corp. 

South Plainfield, N. J. 

finally hermetically sealed in a card -board 
connections. 

WITH rated working voltages up 
to 1,000 V. these new type MD 

tubular condensers meet substantially 
all requirements of television re- 
ceivers, test equipment, and amateur 
transmitter applications in which 
high voltages are used. They are 
available in a wide variety of capacity 
values ranging from 0.0001- to 0.15- 
mí. at 800 V.; 0.001- to 0.1 -mf. at 
1,200 V.; and 0.001- to 0.05 -mf. at 
1,600 V. The condensers are thorough- 
ly impregnated with what the manu- 
facturers call "Dykanol D" and are 

tube. All the units use pigtails for making 

December 1939 Radio -Craft 

NEWARK. N. 1 
(Turn to page 362 for other new items) 
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RADIO -CRAFT for DECEMBER. 

NOVEL P.A. INSTALLATION 
WINS 1st PRIZE IN CONTEST 

(Continued from page 359) 

A.C. lines including the switchboard power 
supply are fed through a master A.C. switch 
which is operated "ON" at 7:15 A.M. and 
"OFF" at 5:30 P.M. on weekdays, by an- 
other relay tied -in to the clock circuit. This 
master switch is in parallel to a hand - 
operated switch for use at other times than 
the above. This equipment is not shown as 
it is not a part of the P.A. installation, even 
though it was installed at the same time. 

Referring to Fig. 5, note that each of the 
22 loudspeakers has a 500- ohm -to -voice coil 
transformer. The 4,000 -ohm line is worked 
into several 500 -ohm transformers, as pre- 
ciously described. 

CHOICE OF EQUIPMENT AND 
REASON FOR USE 
(1) The use of the telephone transmitters 

as microphones was considerable improve- 
ment ove.r using the conventional, 2 -way 
system on account of the great amount of 
noise in the factory, and it was also a novel 
(and to me an untried) method. As there 
were, or could be installed, a telephone at 
every vital spot in the factory it seemed an 
excellent idea, and has worked out remark- 
ably well. 

t2 i The use of the telephone transmitters 
necessitated some sort of a device to connect 
the telephone system to the amplifier input, 
keep it connected at the will of the caller, 
and restore to normal upon completion of 
the call; also. to throw a "busy" to any 
other line that called 44 while it was in use. 
Figure 5 shows the only way I could figure 
to do it. 

(3i The amplifier was picked to stand up 
under constant daily use without break- 
down, and runs 10 or more hours every day 
that the factory is open. The mixer was 
kept separate so that in the event of break- 
down I could substitute most any amplifier 
of sufficient rating. The amplifier output 
was changed to 4,000 ohms as I have about 
25 amplifiers in use as rentals, all with 
4.000 -ohm outputs, and in the event of 
breakdown I would use one of my rentals 
as a spare. While the present amplifier is 
large enough, in case a larger one is ever 
needed, it can be changed in a few minutes. 

(4) The speakers are 10 -inch P.M.'s of a 
very fine make, and as I have used the 
same manufacturer's speakers for many 
years in everything from the 6- to the 
18 -inch models without any trouble, I used 
them on this job. 

(5) The output transformer and the 
speaker transformers were made by a na- 
tional advertiser and bought from the same 
distributor as the amplifier. 

(6) The parts for the oscillator were in 
stock, except the batteries. 

(7) The relays were made as needed in 
our shop. 

(8) The radio set was picked for depend- 
ability, and because it was compact. 

(9) The automatic record changer too was 
selected for dependability, and because it 
takes as small a space as any on the market. 

(10) As the oldest sound man in this part 
of the country, and having been associated 
with "radio" since the days of the coherers 
and de- coherers (I had a "wireless" trans- 
mitter in 1910) I have learned by experi- 
ence what and where to buy any items of 
radio or sound equipment. The items picked 
for this job were the best, to the best of 
my knowledge and belief. More expensive 
parts might have been bought, but I am 
sure they would not have functioned any 

'Continued on page 370) 
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THE CATALOG WITH EVERYTHING IN RADIO! 

New Knight sets for every pur- 
pose. 4 to 12 tubes, newest fea- 
tures. "Air Magnet ". Gemlold 
Dials. etc. latest portables. 
I -tube electric phonographs. 5. 
7. II -tube phonoradios, som 
piste phono accessories; all sen- 
sational values! 

Now. "Economy", "Standard 
and "De luxe" lines -14 new 
systems, 6 to 70 watts. new 
beauty, utility and performance! 
-new "mikes', latest recording 
equipment, all at lowest prices. 
Investigate ALLIED's New low - 
cost Time Payment Plan! 

Most complete amateur listing 
in all radio! -all latest re- 
ceivers, Skyrider "Defiant ", etc., 
Rotary Beam. Television equip- 
ment, all standard lines at low- 
est prices -and New lower - 
cost Time Payment Plan! 

15.000 Radio Items with parts for every purpose, 
tubes for all radios. latest books. tools. etc., at 
lowest prices! Complete Test Equipment. Rider 
Vottohmyst. etc. Dozens of new kits, diagrams and 
projects' Free Parts Lists. 

Special 8 -page section of the country's biggest 
radio bargains! Smashing values in BRAND NEW 
standard radio parts, cabinets, headphones, and 
miscellaneous accessories. Don't miss these super - 
values! 

Thousands of radiomen find ALLIED's 204 page 
radio catalog the answer to the problem of "where 
to buy at lowest cost." For, whatever you need Is 
always In ALLIED's catalog at lowest prices! Get 
your FREE copy TODAY! 

Maze M4'4 
ALLIED Radio Corporation 
Dept. 71MO, 833 W. Jackson Blvd. 
amasser. Illleele 
RUSH me your FREE 204 -page Radio 
Catalog. 

Name 

Addn- 

City State 

ALLIED RADIO C O R P O R A T 1 0 II 

B 3 3 W. JACKSON BLVD. CHICACO 

GET A BEAUTIFUL DESK LAMP ABSOLUTELY FREE! 
Complete details as to how H is possible to get a Beautiful Desk lamp FREE, appear on Page 
378 of this issue. TURN TO IT NOW! 
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SOLAR MFG. CORP. . 

Please Say That You Saw it in RADIO -CRAFT 

NEW TURNER DYNAMIC 
MODEL 33D 

Removable 25 Ft. 
Cable Set- Tilting Head 

$s1C.D0 200 or 500 
tiiff) r h,- Liel °,nñédance 
Deduct SI.50 for 50 ohm 

model 

Tl:.n RLF. Fnun opo,rAtiols 
no eeordi rig or P.A. work. 
I eaaÌ for the ham. Out CUL- 

.- -I I si I. MIWrlh response 40 9000 
. Ir.. lher front teedhaek. Italxnevi 

!um cable eliminates noise pleb, up. 
1:I.gillem irse .Irle. full atan ehpeuy 
Lr.1-1, add- , i.,.. t,, equipm,.ia. 

WRITE FOR DETAILS 

The TURNER CO. Dependable 

907 17th St.. N. E. 
Results at 

CEDAR RAPIDS, IOWA Low Cost! 
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MY FREE BOOK SHOWS HOW 

CAN BECOME A 
MONEY -MAKING 
RADIO EXPERT! 

AND TELEVISION 

EASY TO START... 
EARN WHILE YOU LEARN 

I Train You Quickly 
in Your Spare Hours 

. . . Right at Home 

You Do Practical Experiments with 
Real Equipment 

I offer you a new and altogether different type f prac- 
tical Training for n y.makinK career in Radio and 
Television. I teach you i am, ailed, logical. miner. 
Fandabler 

style all 
a 

i Television. Electronic.. 
c.imae Radio. Radio Set 

about 
d Installation. I GJYI: 

YOU PERSONAL COACHING ALL THE NAY. 

TRAINING PREPARES YOU FOR GOOD 
RADIO JOBS ... at Excellent Pay 

your 
No matter if you desire to BE YOUR OWN BOSS 

my 
ining will give you the 

useful job 
nd i knowl. 

edge win . DON'T JUST WISH 
and 

MORE 
MONEY- .START TRAINING, FOR IT RIGItj NOW. 

Read What This Student Says: 
EARNED $250 SINCE IN0 COURSE 
have I lfind itt 1 ery Interesti &g.t which ch' make. r`i O., to learn. 

e devoting rat hour. of my spare time daily to 
studying 

sttarting the Course ' have made SR. 
No. 4. 

1 .nano n, Pe. uurs 

F.:X. 
- oyTTie 

AAOIO IOOIS 

1g 

ill PURPOSE iRIDIÉS i 4111 

YOU GET 

PROFESSIONAL 

TEST EQUIPMENT 

PLUS EXPERIMEN 

TAL OUTFITS 
c c. 

eR.1010 ad, buildinga plte e Radio 
II.L PERPO E RADIO 

ANALYZER. Besides its 
-aluable use in experimental work, 

my Equipment will enable you to 
make spare ome profit while you're 

Service 
and 

business llater o . I 
your 

own 
poopular TRAadio circuits 

how to youure 
*how you ho s to BUILDERS 

do lare tine. neighborhood Radio Service work. 

NO PREVIOUS EXPERIENCE 
NEEDED 

beginning 
Training 

Radiootss 
right at iii 

essential subjects. It makes no odiffer. 
mt a hat your education par been. I 
can fit you for an exceent paying Job i Radio. Your success s my full responsibility. I know how to get t:,.lio across o that will understand It °. and remen, 
bet it. 

SERVICEMEN 
offer Advanced Training tl ,e 

already m Radio. Get complete 
" 

rota,,. 
in Inn FREE 52 -page Book. 
REMEMBER - THE SPRAYBERRY 

COURSE IS SOLD UNDER A 
MONEYBACK AGREEMENT 
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THE LATEST RADIO EQUIPMENT 
(Continued from page 360) 

PORTABLE INTERFERENCE LOCATOR 
Sprague Products Co., North Adams, Mass. 

THIS instrument has been specifically designed for 

locating sources of man -made radio interference. It 
consists of a portable, battery -operated, sensitive R.F. 
amplifier, an A.F. amplifier, and a loudspeaker; a 
highly -directional, self- contained loop antenna, and a 
fish -pole antenna; and output meter and phone jacks. 
The combination of loop and telescoping -pole antenna is 
provided to allow the determination of both direction 
and height of interference sources. The receiving unit 
has an average sensitivity of 40 microvolts for a 50- milliwatt output over the entire 
broadcast range. By means of a switch the interference locator is convertible into a 
regular portable radio receiver, thus permitting demonstration to the customer of the 
actual reduction of noise level achieved by corrective measures. The receiver tunes over 
the complete broadcast range of 500 to 1,600 kc.; and is housed in one of the new 
briefcase -type cases. 

December 1939 Radio -Craft 

TILTING -HEAD CRYSTAL MICROPHONE 
The Turner Co., Cedar Rapids, Iowa 

INNOWN as the model 22X this crystal microphone is 
provided with a tilting head adjustable over a 90- 

degree range for semi- and non -directional pick -up. The 
design of the microphone head is such as to allow the 
cable set to be removed and changed without opening the 
mike. It has a range of from 30 to 7,000 cycles; and, an 
output of -52 db. The microphone, says the manufacturer, 
is fully shielded and protected for the haut rig, yet rugged 
enough for the toughest P.A. job. This microphone was 
designed by Arthur Charles Haggstrom, stylist for the 
Jensen Radio Mfg. Co., the Jefferson Electric Co., and 
other well- known style leaders. The new microphone is 
satin -chrome- plated all over, in streamline, modernistic 
design. 

December 1939 Mid;,- Ci-oft 

ALL -PURPOSE APPLIANCE TESTER 
The Hickok Electrical Instrument Co. 

10514 Dupont Ave., Cleveland, Ohio 

HIS new tester has 10 ranges of A.C. volts, amperes THIS 
watts. While it is designed primarily for electrical 

appliance testing, it is also useful for radio, as the 
wattmeter checks A.C. sets. Known as the model 900, 
this instrument is especially valuable for A.C. trouble - 
finding since it tests appliances while in actual operation, 
indicating power consumption, current flow and line 
voltage. It has 4 ranges of power, up to 2,000 W., 4 

ranges of current to 26 amperes, and 2 ranges of volts, 
0- 130 -260. A Dynamometer -type meter with a specially - 
designed current transformer is employed with suitable 
switching to obtain all these ranges. The instrument i 

available for both 60- and 25 -cycle operation. 
December 1939 Radio -Craft 

DON'T DELAY! ACT NOW! 
FPRAYBERRY ACADEMY OF RADIO I 
F. L. Spnayberty. Prell. 
220M University Plage. N.W., Washington. D.C. ' 

Please e d FREE copy of -HOW TO MAKE 
DIONEI IN RADIO." 

Name Age 

Address 

City State 
éa off tNe pon 

i 
man in envelope ó' ó:t<' on I 

penny postcard. ñer L== Q. 

NEW 14 -WATT AMPLIFIER 
Thordarson Electric Mfg. Co. 

500 W. Huron St., Chicago, Ill. 

HIS NEW 14 -W. amplifier features a beauti- 
Tful steel cabinet, modern in appearance and 
sturdily constructed. A multiple -stage "inverse 
feedback" circuit and low- frequency "booster" 
provide linear response to 15,000 c.p.s. with 
the addition of accentuated bass. This unit was 
designed for high -fidelity amplification of 
speech and music, and reproduction is claimed 
to be surprisingly natural. 

December 1939 Radio -Craft 

(Turn to page 364 for other new items, 

Please Say That You Saw It in RADIO -CRAFT 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO -CRAFT for DECEMBER, 1939 

FOR BEGINNERS - 
A PENTODE POCKET SET 

(Co, ,, -,fed from page 344 

antenna as you can possibly install. A hank 
of antenna wire about 50 ft. long is recom- 
mended if you intend to use the receiver 
out -of- doors. However, if you use this port- 
able set on a bicycle or in a car, a 6- or 
7 -foot bumper pole antenna may be em- 
ployed; this of course limits reception to 
the more powerful stations. 

CHECKING -UP 
Aft,r you have completed the set, you 

may possibly experience some difficulty in 
obtaining the type of performance of which 
the set is capable. Of course, if the set does 
not operate correctly, it is wise to check 
the entire circuit. Occasionally, however. 
you will find that the difficulty can be lo- 
cated by making the following tests: 

If you do not obtain oscillation when the 
regenerative control is advanced, you may 
possibly have connected the tickler coil back- 
wards. Reverse the connections to this coil 
and repeat the test. 

Connection of the "A" cell can be checked 
by noting whether the filament of the tube 
glows faintly. 

When you touch the control -grid of the 
tube you should hear a click and a con- 
tinuous buzzing in the headphones. Other- 
wise. check the plate- tickler -headphone dr- 
cuit. 

Because this 1 -tube Pentode Pocket Re- 
ceiver is so compact, you can take it prac- 
tically anywhere. As has been mentioned, 
you can install the set on a bicycle. Other 
possibilities are these: take it along when 
you go to the ball games and football games. 
and both look at the games and listen to 
the games as they are being broadcast; take 
the set with you when you go hiking or 
boating; use it at picnics and outings. In 
short, the Pentode Pocket Set is a portable 
which will give you a world of pleasure, at 
very small cost. Be the first in your crowd 
to have one. 

LIST OF PARTS 
One octal socket, wafer type; 
One antenna coil. unshielded; 
One extra primary winding, used as tickler; 
One metal cabinet, and assembly screws; 
Two pointer knobs; 
One antenna binding post; 
Two insulated tip -jacks; 
One midget control (with switch), 50.000 

ohms; 
One grid cap; 
One Raytheon type 1H5G tube; 
One flashlight -type, 11/2-V. cell; 
One midget battery, 45 V.; 
Two mica condensers, 250 mmf.; 
One resistor, 2 megs.; 
One 3- position switch; 
One Yaxley plate, numbered 1 to 3; 
One padder, 25 -100 mmf.; 
One padder, 75 -225 mmf.; 
One padder, 175 -500 mmf.; 
One hardware kit, consisting of: 1 roll of 

hookup wire, 10 ft.; 2 brass bushings; 
3 6/32x94 in. screws; 4 6 32 nuts. 
This article has been prepared from ditto 

supplied by i- oartrsy of Allied Radio Corp. 

According to an issue of Radio pail,! 
West Chester State Teachers College i, 
using radio to advertise the school in pref- 
erence to direct -mail advertising. Phono 
recordings made by the class fall into the 
"public service" group and are broadcast by 
various stations, to which they are mailed, 
in Pa., N. J., Del. and Md. 
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MODEL 739 
For More Information 
Write: 

Section 1216 College Dr. 

With 
RED-D01 

Lifetime 

Guaranteed 
Instrument 

$11,85 
,yet 

Series (including 
Voltage and others recently 

announced. 
un Also has Ballast 
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Tube 

Test. Direct 
Continuity -BAD Meter 

Reading deactivate 
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Rich Black Leatherette 

Covered 
Portable eil in Case--Profes- 

APPearance. 
sional in 

POCKET VOLT -OHM- 
MILLIAMMETER 

VC'ith Selector Switch . . . Molded 
Case ... REDDOT Guaranteed 3 -Inch 
Meter with 2 Genuine Sapphire Jewel 
Bearings. AC and DC Volts 0.15 -150- 
750 -1500; DC MA. 0- 1.5 -15 -150; High 
and Low Ohm scales ... Dealer Net ... 
$9.90. 

READRITE METER WORKS 
BLUFFTON, OHIO 

GET THIS FREE BOOK! 
Only a few copies of the RADIO REFERENCE ANNUAL are still available! Its the BIG, FREE 
BOOK of 64 pages you receive when you subscribe to RADIO -CRAFT. The ANNUAL covers set 
building, servicing, public address, test equipment, plus a number of other ins ring topics. 
Send your remittance of One Dollar to RADIO -CRAFT, 99 -R HUDSON STREET, New York, N. Y., 
and you will receive a subscription to RADIO -CRAFT for Seven Months, and your copy of the 
RADIO REFERENCE ANNUAL will be mailed postpaid immediately. 

MYSTIC MIKE WIRELESS 
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office, 
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FREE eaúir x ñéia MONEY BACK GUARANTEE 
OLSON MFG. CO., 362 Wooster Ave., Akron, Ohio 

Tear out this ad. write name and address in the margin. mall 13.95 or orner C.O.D. and we will nerd outat at once. 
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MODEL 2000 $19.34 net 

130 and 260 Volt Ranges - 
750 and 1500 Watts 
Current Rating 7.5 Amperes 
Reads Line Voltage and 
Wattage Simultaneously. 
Toggle Switch Protects 
Wattmeter During Starting 
Period. 
Light and Compact; In Por- 
table Case. 

Model 2000 is a handy portable 
tester combining a Triplett Watt- 
meter and Voltmeter in leather 
case. Ideal for field use in servicing 
radio s, refrigerators, fractional 
H.P. motors and all types of house- 
hold appliances. 

No fussy connections to make. Just 
plug the tester into an outlet and 
the load into the tester receptacle. 
Read Watts on one side of twin 
meter and line volts on the other. 
Available in other ranges at slight- 
ly higher prices. 

This VoltOhmMilli 
ammeter Is a complete 
pocket-size tester with 
AC-0 C voltage ranges: 
0. 10.50.250 -1000- 
5000 at 1000 ohms per 
volt: DC Milliamperes 
0.10- 100 -500; High 
and Low Ohms scales. 
With R ED D OT 
Lifetime Guaranteed 
Measuring Instrument .. Dealer Net $14.50 $14.50 net 

WRITE FOR CATALOG! 
The Triplett Electrical Instrument Co. 

Section 1612, Harmon Avenue, Bluffton, Ohio 

°V.5;t1F6LaNEVI, 

p c on 
ELECTRICAL INSTRUMENTS 

RADIO -CRAFT for DECEMBER, 1939 

THE LATEST RADIO EQUIPMENT 
('or ei cured from page 362) 

CARRYING CASES FOR RECORDS 

Chicago Sound Systems Co., 200 East Illinois St., Chicago, Ili. 

THESE 
cases were made of 20 gauge steel, reinforced throughout. 

All seams are electrically welded. Full- length piano hinges are 
used on the door and top. The top locks down with patented quick - 
way, slip -proof clips. The interior is fully lined for record pro- 
tection. Finished in black crackle enamel baked -on for durability 
and service. Model RC -1 is 1052 x 10% x 614 ins. wide; net 
weight, 4 lbs., empty. Model RC -3 is 10 x 10% x 914 ins. 
wide; net weight, 5 lbs. 

December 1939 Radio -Craft 

20,000 OHMS VOLT "UNIMETER" HAS TELEVISION -TEST RANGES 
The Clough -Brengle Co., 5501 Broadway, Chicago, Ill. 

THIS instrument has been designed to cover not 
only the common applications of industrial and 

radio usage but the higher voltages now current and 
anticipated in television receivers. Inasmuch as tele- 
vision voltages are in the order of 5 to 10.000 V., 
safety to the operator of this instrument has been 
a paramount factor in its design. Special high -voltage 
terminals (3,500, 7,000 V. A.C.; 5,000, 10,000 V. D.C.) 
are provided. Special polarized jumbo test prods are 
also provided for use with these ranges. Ordinary 
test leads cannot accidentally be used on the high - 
voltage ranges. The complete ranges of this instru- 
ment are as follows: D.C. volts: 0-5-20- 500 -1,000- 
5,000 -10,000 (sensitivity, 20,000 ohms /volt). A.C. volta: 0- 3.5- 7- 35- 140 -700 -3,500 -7,000 
(sensitivity, 7,000 ohms /volt; reads to 0.25 -V.). Output A.C.: same as A.C. volts. Decibels: 
-16 +6, -10+12, -4 +26,- 16 +38, -30 +42 (6 mw., 500 -ohm level). 
Direct current: 0 -50 -500 micro- amps., 0 -5 -50 -500 milliamps., 0 -5 -20 amps. Resis- 
tance: 0- 3,000- 30,000 ohms. 0 -3 -30 megohms; scale center: 27, 270, 27,000 ohms, 0.27 - 
ntegohns (Reads to 52- ohms.). 

December 1939 Radio -Craft 

How to Add 1 to 14 Modern Features to the 

ALL -PUSH -PULL DIRECT -COUPLED 30 -WATT P.A. AMPLIFIER 
(Continued front page 343) 

frequency, regardless of what instrument 
is being played. Each tone's quality, how- 
ever, is determined by the quantity and 
amplitude of its associated harmonics. If 
these harmonics are to be changed in 
intensity, a characteristic change takes place 
in the quality of the tone. Therefore, if 
any tone is amplified and its associated 
harmonics are altered in relation to the 
fundamental, a change in character of tone 
is to be expected. This accounts for the 
popular expression of "false bass," which 
is pronouncedly present in the usual bass - 
boosting circuits. This same condition exists 
when low frequencies are cut or when high 
frequencies are accentuated or attenuated. 

Figure 2B. A typical response curve of 
an Audio Spectrum Control Circuit, Fig. 213, 

shows how the fundamental frequency and 
its associated harmonics are equally accen- 
tuated, thereby introducing no change in 
the relative amount of harmonics present 
in the original signal. The Audio Spectrum 
circuit operates similarly in both the high - 
and middle- frequency bands. 

Figure 2('. As this circuit employs a 

type of triode which has been carefully 
selected for minimum even -order harmonic 
contributions push -pull operation is not re- 
quired. The circuit for the complete Audio 
Spectrum Control is illustrated in Fig. 2C. 

CALIBRATED VOLUME INDICATOR 
The use of a calibrated volume indicator 

across the output of the amplifier is a 

highly desirable auxiliary feature, for it 
enables an accurate check on the power 

Please Say That Fon Saw lt in RADIO -CRAFT 

output delivered by the amplifier. The im- 
portant point in constructing a volume in- 
dicator is to check the accuracy of indica- 
tion over all audio frequencies. Any good 
0 -1 ma. meter utilizing an external copper - 
oxide rectifier may be employed with ex- 
cellent results. As most copper -oxide recti- 
fiers are comparatively inefficient at the 
higher frequency, a compensating network 
is required. 

Because of the wide variations in both 
meter and rectifier construction, it would 
be difficult to offer a fixed method of com- 
pensation. However, a general procedure 
for adjustment will enable the average ex- 
perimenter to obtain satisfactory results. 

Figure 3A. In Fig. 3A is illustrated the 
basic copper -oxide rectifier arrangement. 
This arrangement, however, will usually 
fall off at the high frequencies. If Rl is 
selected to obtain a desired voltage at 1,000 
cycles, and a potentiometer substituted in 
its place, compensation can easily be at- 
tained by utilizing a suitable condenser 
across the center arm and one end of the 
potentiometer. 

Figure 3B. The most rapid procedure 
would be to introduce a condenser decade 
box at point CX, Fig. 3B, and adjust both 
the capacity of the condenser, and the set- 
ting of Rl until a flat response is main- 
tained out to the highest frequencies to be 
measured. During these adjustments, con- 
stant references should be made to 1,000 
cycles. Under any condition, the compen- 
sating network should not change the 1,000 - 

(Continued on page 368) 
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LOCAL SERVICE SHOP 
CAPITALIZES ON 

ELECTRONIC ORCHESTRA 
(Continued from page 345) 

preamplifier is seen on the floor im- 
mediately to the left of the trumpet player. 

A number of unusual, but quite simple 
technical features were included in this 
installation. 

The mixer- preamplifier. with an overall 
gain of 55 db., in conjunction with any high - 
impedance microphone will provide sufficient 
input to the organ preamplifier to drive the 
organ to full output. The mixer- preamplifier 
described below was finally designed after 
trying several types of A.C. jobs with power 
transformer supplies but which involved 
hum difficulties. The circuit of Fig. 1, using 
an A.C.-D.C. type arrangement with 6C5 
triodes throughout, provides humless opera- 
tion comparable to a completely battery - 
operated preamplifier. Of particular interest 
is the inter -circuit common ground through 
the 1 mf. paper condenser, whereas all the 
input and output grounds are to the chassis 
proper. All input jacks are of the circuit - 
closing (grounding) type so that if any in- 
put circuit is removed no open grid will 
result. 

The guitar input circuit on the mixer - 
preamplifier appears to have no control; 
however, a volume control is an integral 
part of the guitar which allows control of 
this instrument and proper mixing with the 
mic. 

The complete circuit details of the Ham- 
mond organ are not necessary inasmuch as 
the preamplifier in the organ console proper 
has an easily accessible 200 -ohm input 
which is shorted out when not in use. This 
input is on the terminal strip enclosed by 
the insulated metal cover. (Note: Do not 
confuse this preamplifier with the one being 
described. This is part of the original organ 
and drives the main organ amplifier located 
in the loudspeaker housing. Do not tamper 
with this unit in any way other than the 
input mentioned.) 

A separate jack is installed in the regular 
guitar amplifier in parallel with one of the 
input jacks, for feeding the mixer pre- 
amplifier. The block diagram, page 345, 
shows the exact manner of inter -connecting 
the completed units. If the regular guitar 
amplifier is not to be used the guitar may 
be plugged directly into the mixer -pre- 
amplifier. 

S. LEtsowITZ, E.E., 
Sound Division, 

Olson Brothers Radio Supply, 
Akron Ohio. 

Referring to diagram, note that all inter- 
connecting cables are made with standard 
xtal mic, cable. All plugs are of shielded 
type. All transformers and chokes are of 
shielded variety. Use metal chassis and 
well- shielded components. Jack A.J. is an 
auxiliary jack for feeding the mixer -pre- 
amplifier; jacks J are regular input jacks 
on the guitar amplifier. Radio -Craft readers 
are invited to submit inquiries on electronic 
music installations to the author; be sure 
to enclose a stamped and return -addressed 
envelope.- Editor 

RCA MODELS 6T AND 6K 
Circuit Change. Resistor R15, a 0.063 - 

ohm, flexible -type unit, in series with one 
side of the heater supply, has been removed 
from the circuit and the blue lead from 
the transformer is connected directly to 
the heater contact on the 6F6 output tube 
socket. The same change should be made 
on all receivers requiring field service. 
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HIGH SENSITIVITY in a communications receiver is only 

usable when the proper degree of selectivity is also available. 
If selectivity is not sufficient. no amount of sensitivity will permit 
satisfactory reception. Here, the new Series 201 "Super -Pro" stands 
supreme. The extremely high sensitivity available in the "Super - 
Pro' is always usable because of the continuously variable selectiv- 
ity characteristics. The I.F. band width control varies the selec- 
tivity from approximately 3 kc. to 16 kc.; in addition to this feature. 
the variable selectivity crystal filter permits the selectivity to be 
varied from 21/2 kc. down to better than 100 cycles. The operator 
can adjust the selectivity of the new "Super -Pro" to a point where 
interference is reduced sufficiently to permit reception of the 
desired signal. This optimum point of selectivity permits the 
greatest possible fidelity without interference- The selectivity of 
the I.F. amplifier in the new "Super -Pro" is varied by mechanically 
changing the coupling between the primary and secondary of the 
I.F. transformers. This method provides a smooth control of 
selectivity. 

In addition to the above features, the operator of a "Super -Pro" 
has available such other refinements as: noise limiter; continuous 
band spread; an AVC system designed for greatest effectiveness; a 
new adjustable "S- Meter "; two stages of tuned radio frequency 
amplification which practically eliminate images, and many others. 
If you want the best, get a "Super -Pro ". 

WRITE FOR FOLDER RC12 

365 

vlEW 

SUPER 

PRO 

424 -438 WEST 33 STREET, NEW YORK CITY 

Canadian Office: 41 West Ave., No. Hamilton, Ont. 

A NEW BOOK ON PUBLIC ADDRESS 
An important announcement about the greatest book on the subject of sound and allied subjects appears on Page 382 of this issue. TURN TO THE ANNOUNCEMENT NOW! 

Here in this one big book 
you will find everything you 
need in radio ... sets. parts 
and supplies - .. public ad- 
dress systems . . amateur 
equipment ... testers and 
kits . your nationally 
known favorites al lowest 
possible prices. Write 

today for this big valuable 
catalog and save money. 

PROMPT SERVICE 

1012 -14 M<GEE STREET KANSAS CITY, MISSOURI 

Please Say That You Saw It in RADIO -CRAFT 

made 
AMAZINGLY 

SIMPLE! 
Only 4 standard types of 
Amperite AC -DC Regulators 

will replace 90 °0 over 100 types/ of 
AC -DC Ballast Tubes now in use! 

WRITE FOR CHART AR. 

New Low Price $1.00 List 

AMPERITECO. 561 BROADWAY. N. Y 'IIU 

AMPERITE AUTOMATIC 
REGULATORS 
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DIRECT -COUPLED AMPLIFIERS 
Designed by A. C. Shaney 

These new 10. 20 and 30 Watt DirectCoo lea (Push 
Pull Leitin.whltel Amplifiers are available with 

01 14 nfeatures, including 
Variable speed Nen- Overloading Push Pull [steander. 
High Frequency Accentuation nd Attenuation. Low 
Frequency ot Boost and Cut CotÌ, Push Pull Automatic 
Volume pressor, Push -Pull Automatic Volume Lim- 
iter, Push -Pull Automatic Volume Control, Non-F re- 
quency Discriminating Scratch Suppressor, Low -Gain 
Single Ended Input, Nigh -Gain Single Ended Input, 
Low -Clain Push -Pull Input. Nigh-Clain Push -Pun Input. 
Auio Spectrum Control, 

C. Calibrated 
Volume Indicator, 

and 

Write or Wire Today for Complete Details 
and Unauually Attractive Prins. 

AMPLIFIER CO. of AMERICA 
17 WEST 20th STREET NEW YORK. N. Y. 

EASY- SIMPLIFIED -PRACTICAL 

ELEMENTARY 
MATHEMATICS 

A book for the Technician and Craftsman, ea- 
plaining and answering ever> meaning with 
illustrations. A real study- course in mathematics 
for the student or the man who wants to brush -up 
on his knowledge. 
Special Chapter on Radio problema calculation. 

CONTENTS OF BOOK 
I. ARITHMETIC: Addition, Multiplication. Divi- 
sion. II. Factoring and Cancellation. Fractions, 
Decimals. Percentages. Ratio, and Proportions. 
III. The Metric System. IV. How to Measure 
Surfaces and Capacity (Geometry). V. POWERS: 
Involution -ROOTS: Evolution. VI. Mathematics 
for the Manual and Technical Craftsman. Ther- 
mometer Conversions, Graphs or Curve -Plotting. 
Logarithms. Use of the Slide -Rule. VIL Special 
Mathematics for the Radio Technician. 
VIII. Commercial Caleulatirms. Short. ONLY 

cut Arithmetic. Interest, Discounts. 50e IX. Weights and Measures. Useful 
Tables. rosTPA I o 

Stamps. Cash oe Money Order 

Ì f (:M\ IFAX 
Division RC1239 

1917 S. State St. Chicago. Ill. 

RADIOpL 
TELEVISION ,PA4 -fgded Tumcuey 

Nn where 
do. " National hay 

mplan 
for you-to (i . 

ediae a.hoptraininr( 
(hove 

well 
those wh. cannot ewe a UP On ,.' ... 
»torment and income. nail coin., 

NATIONAL SCHOOLS 
rNATIONAL SCHOOLS. Dew I '.RC 
Ivar. Se E.Ew...,... L.. t.r.b.. GAN 

Please send free Litreatum and fuit details 
NAME AGE 

I ADDRESS 

Lary 

EY PCKSTMa TOR RI !Y 
atwholesale primé from 
DC midgets S4.BA. Port. 
able and battery sets 
$8.08 l.15uup Car sets 

. Also co . o n 
soles, m a les at SOmh off. 
ba ltaog n catalog giv g 'i.....,I. , 

10 day FREE trial and agents 
proposition teddiscounts. Nu ah ie 

GOLDENTONE RADIO CO.. DEPT. , MICH 

RADIO COURSES 
New Classes Start in January 

RADIO OPERATING -BROADCASTINO 
RADIO SERVICING - a practical course 
RADIO AMATECR CODE TELEVISION 
ELECTRONICS -I yr. day courre 2 rus. eve. 

Dar and Evening Classes. Booklet Upon Remlost. 
New York Y.M.C.A. Schools 
a W. .stn Street New York City 

NEW CONDENSER ANALYZER 
-THRIFTY SERVICE TOOL 

1 ('Oti fr a reed from pale 334) 

correcting. That is to say. pressure on any 
button will release all other buttons in the 
same bank or an entire I ink can be cleared 
by partially depressing any one of its but- 
tons. In the bank consisting of buttons 1. 

2 and 3, two can be placed in the "in" posi- 
tion at one time by depressing them si- 
multaneously. Both can be released by slight 
pressure on the third, or either one can be 
released by additional pressure on the other. 
In the lower bank it is never necessary to 
have more than one button "in" at one time. 
When any button is pressed it automatically 
releases any other that may have been down. 

Thus it is seen that an amazingly intricate 
switching process has been reduced to the 
utmost simplicity. To further the simplicity 
of operation all readings of capacity values 
are made from the direct capacity calibra- 
tions carried on the large center scale. These 
calibrations appear in 6 ranges as follows 
(all in mf.) : 0.00001 -0.0012. 0.001 -0.012. 
0.01 - 0.12. 0.1 - 1.2. 1.0 - 24., and 20 - 240. 
Power factor readings from 0 to 50 per cent 
are also read directly from the percentage 
scale over which the power factor adjust- 
ment knob moves. 

WIEN BRIDGE 
Capacity and power- factor measurements 

are made on the Wien Bridge arrangement 
shown in the upper left -hand corner of 
Fig. 1. 

The different arms values are selected by 
the B and C sections of the switches con- 
trolled by pushbuttons 5, 6, 7. 8, 9 and 10. 
These, of course. correspond to the 6 

measurement ranges. The A.C. voltage for 
the bridge is supplied by one winding of 
the built -in power transformer. Bridge bal- 
ance is accurately indicated by the open 
position of the 6E5 visual indicator or "eye" 
tube. This tube, in conjunction with its 12A7 
amplifier, constitutes an extremely sensitive 
indicator. 

For leakage and insulation resistance 
tests the D.C. voltages (up to 450 volts) 
are obtained from the built -in supply. The 
voltages are available in 100 -volt steps 
through buttons 5 to 9 inclusive with vari- 
able in- between values obtainable by means 
of an adjustment knob on the control panel 
which is calibrated in 10 -volt steps. In test- 
ing mica or paper condensers. low insulation 
resistance and leakage are indicated by 
periodic flashing of the indicator eye. For 
values up to 1.0 inf. u flash rate not exceed- 
ing once per second indicates a satisfac- 
torily low leakage value. For capacities 
above 1.0 mf. a Hash rate up to 2 per second 
is satisfactory. 

Following a logical sequence of tests. the 
condenser (or capacitor) is first checked 
for a short. then for leakage and finally for 

^..,mien,: ,' -NI inus Guess...) k." Radio- Cralt. 
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capacity measurement (and at the same 
time for open or intermittent conditions and 
in the case of electrolytics, for power fac- 
tor). Thus in less time than it takes to tell 
a complete check on all important char- 
acteristics of the condenser is made. 

LEAKAGE 
The direct current leakage of any elec- 

trolytic condenser is a highly variable factor 
and no definite boundary line can be estab- 
lished as to what values of leakage consti- 
tute a usable and a non -usable condenser. 
Direct current leakage values normally in- 
crease with idle shelf time and also with 
increase in temperature. In order, therefore, 
to offset, to some degree, these two factors, 
it has become a standardized procedure to 
"age" electrolytics by applying a D.C. volt- 
age, equal to the rated working voltage, to 
the condenser for 10 minutes prior to mak- 
ing any electrical tests. Also, it is standard 
practice to make all electrical measurements 
on electrolytic condensers at a temperature 
of 21 degrees Centigrade (69.8 deg. F.) or 
as nearly so as possible. 

Since no hard and fast limits can be 
established, the following tabulation of leak- 
age current values is given for the purpose 
of determining satisfactory leakage current 
characteristics. 

DRY ELECTROLYTIC CONDENSERS 
Working 
Voltages 

25 
50 0.01 -ma. per mf. plus 0.5 -ma. 

100 

D.C. Leakage in Ma. 

150 
200 
250 
300 
350 
400 
450 
500 

0.02 -ma. per mt. plus 0.3 -ma. 

0.03 -ma. per mf. plus 0.5 -ma. 

WET ELECTROLYTIC CONDENSERS 

Working 
Voltages D.C. I.eakage in Ma. 

50 .02 -ma. per mf. phis 0.9 -ma. 
100 

150 
200 
250 0.03 -ma. per mt. plus 1.0 ma. 
300 

350 
400 
450 0.05 -ms. per mt. plus 1.0 ma. 
500 

Testing of electrolytic condensers follows 
the sante general routine as for paper and 
mica condensers except that leakage is in- 
dicated by partial opening of the eye rather 
than flashing. A red segment opposite the 
center of the eye opening indicates permis- 
sible leakage limits. (See Fig. 2.) If the eye 
opens beyond this range it is an indication 
of high leakage and if the eye opens to 
maximum it indicates a likelihood that the 
condenser under test is shorted. This can be 
distinguished from severe leakage by reduc- 
ing the applied voltage to a relatively low 
value, in which case a shorted condenser 
will still show maximum eye opening where- 
as a leaky unit will show either no opening 
or only partial opening. 

Where excessive leakage is shown the 
condenser should be left on test for 10 min- 
utes with rated voltage applied. This permits 
it to age and is sometimes necessary in cases 
where the unit has been out of service for 
an extended time. If at the end of this time 
high leakage is still indicated it is a sign 
that the condenser (or capacitor) is definite- 
ly leaky. 

Power factor is checked as the capacity 

www.americanradiohistory.com
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value is measured and is read directly from 
a percentage -calibrated dial. 

OTHER USES 

In addition to its application in analyzing 
and measuring standard condensers, this 
instrument also serves a number of other 
utilitarian purposes. It may be used to check 
capacity between cable wires, transformer 
windings, wires and shields, etc., and for 
these purposes is used exactly as in measur- 
ing standard condensers. 

Or, adjusted for leakage testing, the re- 
sistance of all types of insulation can be 
checked and resistance values computed by 
means of observing the periodic flashing of 
the "eye," and applying the simple formula 
R =.50N, where R = insulation resistance 
in megohms and N = number of seconds per 
flash. As shown above a periodic flashing 
rate of once per second will indicate an 
insulation resistance of 50 megohms. 

When testing capacities below 1.0 Inf. 
flashing will start in less than 1 minute 
:.fter switches are connected. For higher 
Capacities flashing will take place after sev- 
eral minutes. 

The basic flashing rate for all insulation 
tests will be periodic, at uniform time inter - 
Yals. If the power line voltage is subject to 
:.ny abrupt fluctuations the extent of eye 
opening for the flashes will vary. This does 
not interfere with the accuracy of measure- 
ment as each flash will indicate the same 
insulation resistance regardless of the de- 
gree of opening of the eye. 

The Analyzer should be kept in a warm, 
dry place to avoid moisture condensation 
on wiring, switches and terminals. It is 
essential to avoid any internal leakage from 
this source which might interfere with high 
insulation resistance measurements. 

Direct current continuity tests of all 
kinds are possible either with inductive or 
resistive loads. Also the visual indicator sec- 
tion, including the 12A7 amplifier, can be 
used as a balance indicator for external cir- 
caits or as a sensitive A.C. output indicator. 

Permissible leakage as well as power 
factor variations differ somewhat for wet 
and dry electrolytics, and also depending on 
the capacity values and the service for which 
either the condensers or the capacitors are 
intended. These points are discussed at some 
length in data available from the manufac- 
turer of this test unit and tolerance limits 
given for different types of condensers and 
capacitors, and their services. 

In the foregoing no attempt has been 
made to go into every detail of the func- 
tions and operation of this capacity an- 
alyzer. But enough has been told to provide 
some understanding of its ability and advan- 
tages, and to create some appreciation of 
the tremendous possibili.:es it offers to de- 
signers, Servicemen, experimenters, and in 
fact to everyone who has occasion to use and 
test capacitors. With such an instrument 
available, and at a practical price level, there 
is little excbse for the waste of parts and 
time involved in condenser tests by substi- 
tution and other cut -and -try methods. Fur- 
ther, it enables the Serviceman to reclaim 
many condensers and capacitors which 
might otherwise be consigned to the ash can 
(or to avoid use of those that should have 
been so consigned) and in all cases to be 
sure of the units with which he is work - 
ing. 

This article has been prepared front data 
supplied by courtesy of Cornell -Dubilier 
Electric Corp. 

NEXT MONTH -How to adapt your present 
receiver to receive frequency -modulation pro- 
grams! 
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MODEL 560 VEDOLYZER 

The recent announcement of the 560 
Vedolyzer. 561 metered output A.F. and 
R.F. Signal Generator. and 562 Audolyzer 
has created more interest. and has been 
received with greater acclaim than any 
equipment since the beginning of radio 
service. Thousands of servicemen have 
written in or called their jobbers for infor- 
mation. More than a hundred orders were 
placed before prices were announced. 

This splendid reception is not strange or 
unusual, for the service industry realizes 
that true dynamic testing is much broader 
and far more comprehensive than so-called 
channel testing or signalyzing. It is not 
enough to merely locate the stage wherein 
the trouble lies -it must actually show the 
serviceman the exact part or component 
of the stage which 
is defective. It must 
be able to analyze 
and take into account 
such factors as dis. 
tortion, overloading. 
power handling capa- 
bility. and a host of 
other factors vital to 
the proper operation 
of the set. 

Servicemen have 
been quick to realize 
that no other equip- 
ment. or combination 
of equipment. can 

MODEL 562 AUDOLYZER 

equal the versatility and utility of these 
new SUPREME instruments. 

We want you to actually see and inspect 
these three new instruments. Have the story 
firsthand. Get the "feel" of this complete. 
amazingly different laboratory equipment. 
which already has the endorsement and 
approval of well -known radio engineers 
wherever demonstrated. 

You can have DELIVERY NOWI WRITE 
US TODAY and we will advise you by re- 
turn mail the name of the jobber for you 
to see -the jobber in your own locality 
who has these instruments in stock -and 
who will be glad to show them and dem- 
onstrate them to you without obligation. 

You will be interested in this new equip. 
ment which you may 
purchase without fear 
of obsolescence. Not 
just for this season or 
next year. but for 
years to come -year 
after year of corn 
pieta. MODERN serv- 
ice. 

MODEL 561 SIGNAL GENERATOR 

SUPREME 
SUPREME INSTRUMENTS CORP. 
GREENWOOD, MISSISSIPPI, U. S. d.. 

EXPORT DEPT A..o<.1.d C.pe,,.,a Co ln w.pb 5,r.e, Nr. To.", 
CM. Address: wraEH. N Y 

PROVE IT TO 
YOURSELF -5 DAYS 

FREE TRIAL IN 
YOUR OWN SHOP. 

MAIL COUPON TODAY! 
SUPREME INSTRUMENTS CORP.. Dept. C-il. 
Greenwood. Misa. 
Adv.. ac el or jobber who sae ,bmessro . 
SlIraoiE. New Models %e. %I. sad I 
Nam 

Ciry__. . _Stat- - - =I N= -- 
GET A REAL ELECTROPLATING KIT 

ABSOLUTELY FREE! 
Complete details as to how it is possible to get a Real Electroplating Kif FREE, appear 
on Page 376 of this issue. TURN TO IT NOW! 

GREATEST SLIDE 

RULE VALUES! 
In Inca led 
rule. made of kiln drl. 
genuine mahogany wood. has auxiliary removable magnifier with pins to fit Icu rl runner. This rule 

x inch, 
Iilllanmeter. a, log tangent sues. 

Packed In Individual carrying case. This rule is equal 
In performance to a 510.00 rule. Our S1.00 special price. P.P. prepaid anywhere .. 
H inch lide rule in ra.e with 30 page illustrated 
Book of 

slide 
Instruct O Examples. Parcel Post 40C Prepaid 

GOLD SHIELD PRODUCTS 
Dept. RC -129 350 Greenwich St. New York 

Please Say That ; RADIo- I'RAS'T 

il d?? 

PRACTICAL 
OPERA}INGMANUAL 

ON THE 

OSCILLOSCOPE 

AatauA G Aawwpr 

*, 

JUST OUT! 
A PRACTICAL DISCUSSION 

of THE CATHODE RAY 
OSCILLOSCOPE and 

FREQUENCY MODULATED 
SIGNAL GENERATOR 

with ppurations in modern 
radio 

a 
service work. A new 

took needed by ntee 
who wants torée uOP.p,- 

datNand know about modern 
u and how w use 

Man in the analysis and align - 

i restented innaclearr, unde stand. 
able language. by man who 
is 
and who knows and undo er - 

ands everyday service prob- 
lem.. 

ONLY $1.00 Postpaid 
dmlted Edition. Send order pronunlv. Don't be dis- 

appointed. Send Si .00, Coln or stamos. to 

Arthur G. Mehaupt. 4523 Ravenswood Ave.. Chieete. 111. 
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FREE TRIAL OFFER 
New Remington Deluxe Noiseless Portable! 

AS LITTLE AS 

1ODAY 
The New Famous Rem- 
ington Deluxe Noiseless 
Portable that speaks in a 
whisper, is yours for as 

little as 10e a day. Brand new. Standard key- 
board. Automatic ribbon reverse. Variable line 
spacer. Touch regulator and all the conveniences of 
the fine portable ever built. PLUS the NOISE - 
LEss feature. Art now. Send coupon TODAY for 
detail, 

You don't RISK a Penny 
We will rend you the Remington Deluxe Noiseless 
Portable for 10 days' free trial. if not entirely satis- 
fied, send it back. We pay all shipping charges. 

FREE Typing Booklet, Special Carrying Case 
You will revive FREE a complete simplified booklet 
on Touch Typing prepared by experts. A handsome, 
sturdy carrying case is included in the price. No 
obligation. Mail coupon for full details -NOW. 

Remington Rand Inc.. Dept. 189-12 
485 Washington St.. Buffalo, N. Y. 
Tell me. without obligation, how to get a Free Ttial of 

new Remington Noiseless Portable, including Carrying 
Case and Free Typing Course on terms as low as 10e a 
day. Send Catalogue. 
Name 
Address 
City Plate 

EXTRA 
MONEY 
FOR YOU! 

NEW 1940 
EDITION 

68 
PAGES 

NOW 
ONLY 

lot 

MAIL ORDER PLANS 
TESTED MONEY MAKERS 

BUSINESS SECRETS 

SUCCESS SCHEMES 

7 /Itllll Í II \H \ 
300 
WAYS TO 

MAKE MONEY 

A 
MARVEL 

BOOK 
40,000 WORDS 

in TEXT! 
In "CASH IN" 

you get ALL 
the real money- 

makers - dozens 
of profitable tested 

mail order plans, 
confidential business 

secrets, dozens of prac- 
tical tested formulae, suc- 

cessful tested schemes- actual experience, of men who 
have started on a shoestring -with less than $10 capital. 
Money -Back Guarantee. 
"CASH IN" contains only tested ideas covering every 
type of full --or spare -time enterprise -it's a "master- 
piece" In business ventures. 

10 CENTS per may. Sent POSTPAID anywhere upon 
receipt of IO ants U.S. stamps or coin. 

NATIONAL PLANS INSTITUTE 
246 -R FIFTH AVENUE NEW YORK. N. Y. 

ylohi.P.UNIVE RSA LG.E.MOTOR 600LT oc 

Specifications: 1/30 H.P. ritq 
AIq 1 Heasy Duty operates on either 

A.C. or L.C.. 110 volts. 3200 
:25S EACH It. Y.51. with 5' cord and 5195Eau. 

plug. Rheostat can be used to 
n ,,rr;. sleight 3W, Length 3Sí-. width 3', Shaft 

W. Can be used to drive Sewing Machines, Models, 
Buffing Lathe. Polishing Head. Drills, Grindstones, eta.. 
lame type motor furnished in 6 volt D.C. Less curd and 
plug 41.95. 
MOTOR Universal 1,30 H.P 12.55 

MOTOR S Volt D.0 $1.95 

Shipping weight, either style 3 lbs. 
Money back guarantee. Send check or M.O. 

Add 25e for special packing and assailing 
anywhere in U. S. A. 

WELLWORTH TRADING COMPANY 
1915 SO. STATE ST.. Dept. RC -120. Chicago. M. 

High Discounts to 
SERVICE MEN 
and. DEALERS 

!MGT ..$1.ÓÓ 42 
List 

60 
1A7GT .. 1.00 6A8GT ... .70 
IC5GT .. 1.00 6Q7GT ... .70 
80 .70 26L6GT .. .90 
all Tubes Guaranteed Six Months 

We have s complete line of tubes 
and tubular reN:,rement condensers- 

Write for prices and discounts 

NEW YORK RADIO SUPPLY CO. 
Dept. RC 

152 WMt 42nd Street, New York City 
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cycle reading unless the response of the 
meter and rectifier falls off at this fre- 
quency. 

Figure 3('. For multiple ranges, addi- 
tional series resistors should be included, 
with a suitable switching arrangement, as 
illustrated in Fig. 3C. The exact voltages 
of the series resistors will depend upon the 
db. range desire. Many charts are available 
which indicate the voltage developed across 
a 500 -ohm line at any output level in db. 

PUSH -PULL AUTOMATIC VOLUME 
COMPRESSOR 
The volasse compressor acts directly op- 

posite to the volume expander. A review 
of the volume expander circuit (described 
in past issues of Radio -Craft), will facili- 
tate understanding of the compressor cir- 
cuit. 

For expansion, the 6SK7's are negatively 
biased for low transconductance. The ex- 
panding amplifier takes a portion of the 
input signal, amplifies it. then passes it on 
to a full -wave rectifier, which develops a 
positive voltage to oppose the normal high 
negative bias. The overall result is a reduc- 
tion in negative bias and an increase in 
transconductance. This effect produces ex- 
pansion. For compression, the input 6SK7's 
have a low negative bias for a high trans - 
conductance. The compression amplifier am- 
plifies a portion of the input signal and 
applies it to the full -wave rectifier, which 
develops a negative bias. This negative bias 
increases the original bias to decrease the 
transconductance (and lower the gains. 

Figure 4. Only 2 basic changes are neces- 
sary to convert the push -pull expander into 
the push -pull compressor, namely, (1) a de- 
crease in the 10,000 -ohm cathode resistor 
to 3,000 ohms, and (2) a reverse connection 
of the rectifier, so as to develop a negative 
instead of a positive bias. This revised cir- 
cuit is illustrated in Fig. 4. 

PUSH -PULL AUTOMATIC VOLUME 
LIMITER 
The tine distinction between volume com- 

pression and volume limitation is that vol- 
ume compression may take place without 
regard to the output of the amplifier, 
whereas volume limiting must take into 
consideration the power output developed 
by the amplifier. 

Fundamentally, the volume limiter circuit 
is similar to the volume compressor, with 
the exception that the signal which feeds 
the compressor amplifier, is taken from the 
500 -ohm output instead of the input which 
feeds the 6SK7's. This signal is then further 
amplified, rectified, and applied back as a 

negative bias to decrease the transconduct- 
ance of the input 6SK7 tubes. An auxiliary 
bias voltage is introduced so as to prevent 
effective rectification from taking place until 
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some predetermined volume level is attained. 
Figure 5. This circuit, therefore, acts as 

a "peak limiter" and simply removes exces- 
sive volume surges to keep the output from 
exceeding some predetermined volume limit. 
The complete circuit is illustrated in Fig. 5. 

PUSH -PULL AUTOMATIC VOLUME 
CONTROL 
This unique circuit is characteristically 

different from either the volume compressor 
or the volume limiter in both its circuit and 
performance. The automatic volume control 
automatically maintains a given volume out- 
put. That is, it actually increases the gain 
of the amplifier when the input level drops; 
and conversely, decreases the gain of the 
amplifier when the input level increases. 

Naturally, the controlling voltage must be 
taken from the output of the amplifier. This 
is fed into a biased rectifier and then ap- 
plied through a time -delay circuit to the 
control- and suppressor -grids of the 6SK7 
to either increase, or decrease its transcon- 
ductance. 

Figure 6. %. The fundamental circuit is 
illustrated in Fig. 6A. It will be noted that 
the output tube feeds through a small 
coupling condenser and large resistor direct- 
ly into the bias 6SF5 cathode. The positive 
portions of the cycle pass directly to ground 
through the 10 -meg. and biasing resistors. 
The negative portions, however, pass to the 
grid and plate of the 6SF5, which build up 
a charge across the 0.006 -mf. condenser 
through the 10 -meg. plate -grid series re- 
sistor. The negative charge across the 
0.006 -mf. condenser is then applied through 
a time -delay circuit (which may be made 
variable) composed of a 5 -meg. and a 0.1 -mf. 
condenser. By adjusting resistor R1, the 
range of control may be varied. At maxi- 
mum setting, constant output is maintained 
with a 30 db. variation of the input signal. 
This unusual controlling range offers a wide 
latitude of movement to orators employing 
"fixed position" microphones. 

Figure 6B. The push -pull version of the 
automatic volume control circuit is illus- 
trated in Fig. 6B. 

Titis article has been prepared from data 
supplied by courtesy of Amplifier Company 
of America. 
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NEW RATINGS FOR XMITTER 
TUBES 

Transmitter tubes by having both ICAS and 
CCS ratings, now may be operated under 
characteristics that best suit a particular type 
of operation -amateur radio, broadcasting, etc. 

AN entirely new system of ratings for air- 
cooled transmitting tubes has been an- 
nounced by RCA Manufacturing Com- 

pany, Inc., of Harrison, N. J. Instead of one 
set of maximum ratings for each tube type, 
two sets of maximum ratings are given. 
These ratings are designated: 

t 1 .Con titi n o us Commercial Service" 
CCS and, 
(. t "Intermittent Commercial & AHtatear 

Service" f ICAS). 
The ('CS ratings are essentially the saute 

as the former maximum ratings. The ICAS 
ratings, however, are considerably higher, 
permit the use of much greater power input, 
and provide a relatively large increase in 
useful power output. For example, the A.F. 
power output of two 809's in class B is 100 
watts at the old maximum plate- voltage 
rating of 750 volts. At the new ICAS rating 
of 1,000 volts, the power output is 145 watts 
-an increase of 45 per cent. In plate -modu- 
lated telephony service, the R.F. output of 
the 809 is 38 watts with the CCS ratings and 
55 watts with the new ICAS ratings -also 
an increase of about 45 per cent. 

The new system provides transmitting - 
tube ratings which recognize the diversified 
design requirements of modern transmitter 
applications. For example, there are numer- 
ous applications where the design factors 
of minimum size, light weight, low initial 
cost, and maximum power output are far 
more important than extremely long tube 
life. In such cases, the set designer may very 
properly decide that a small tube operated 
with ICAS ratings better meets his require- 
ments than a larger tube operated with CCS 
ratings. 

Ham Radio -lt is self -evident, of course, 
that the harder a tube is worked the shorter 
will be its useful life. Although no rule can 
be set up which will accurately predict the 
life performance of an individual tube under 
specified operating conditions, it is practical 
to make an estimate of tube life on the 
basis of average results from a large num- 
ber of tubes. In average amateur -radio serv- 
ice, a tube operated at the higher ratings 
can normally be expected to give about 50 
per cent of the life obtainable with CCS 
ratings. 

It has been estimated that an active ama- 
teur does not have his carrier on the air 
more than 300 hours per year. Therefore, a 
tube lasting 1,000 to 1,500 hours when used 
with CCS ratings would give him at least 
3% to 5 years of service. The amateur, be- 
cause be is usually most interested in low 
initial cost and maximum power output, 
may consequently decide that the ICAS 
ratings are better suited for his purpose. 

Broadcasting -The engineer designing a 
broadcast transmitter has quite a different 
problem. A broadcast station may operate 
tubes on an average of 18 hours a day. Tube 
failures are expensive both in themselves 
and in advertising revenue lost because of 
interrupted programs. Consequently, since 
,'eliability is his main concern, he should 
operate tubes at the CCS ratings, or perhaps 
even lower. Only in this way can he obtain 
the long tube life required for continuous 
commercial services. 

Airplane Radio -In airplane transmitters, 
tubes may be operated only a few minutes a 
day. In addition, mechanical failure of tubes 
may occur prematurely due to the severe 
vibration and shock to which they are fre- 
quently subjected. For these reasons, oper- 
ation of tubes at ICAS ratings, especially 
where maximum power output for u mini- 
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FOU THE LOVER U F FINE MUSIC 
who wants Magnificent Tonal Realism 

OR THE "DX" ENTHUSIAST 
who wants Amazing Long Distance Performance 

A FEN' OF MANI 

AMAZING FEATURES 
Many exclusive, far ad- 
vanced features developed 
in our own engineering 
laboratories are included 
in Scott Radio design. 
6 noise reducing systems 

6 wave bands from 3.75 
to 2000 meters including 
ultra high frequencies 
overall fidelity 30 to 16,00(1 
cycles 40 -60 watts un- 
distorted Class A power output Continuously 
Variable Selectivity from 
2 to 16 Kc, Sensitivity 
from 03 m. to 20 m. 
Record scratch suppressor. 
Calibrated and tested with 
the most infinitely accu- 
rate measuring devices 
known to science, each 
Scott Is as perfect an in- 
strument as skilled hu- 
man hands can produce. 

ef Aold,f/ C!-ii/Gast Radio" 
Scott Radio has pioneered superb, natural tone and 
CLEARER long distance reception. for 16 years. These 
magnificent, laboratory Custom Built instruments offer 
a degree of performance (broadcast, short wave, and 
recorded music) which we believe is not even remotely 
approached by any other radio in the world! They are 
treasured by famous musicians (including Toscanini, 
Barbirolli, Iturbi, Menuhin, Bonelli), diplomats, sci- 
entists, "DX" enthusiasts, and critical listeners in 154 
countries. 

GUARANTEED 5 YEARS 30 DAYS' HOME TRIAL 
Built with fine watch precision, a 
Scott is guaranteed 5 years . 20 
times longer than the 90 days adopted 
as standard by the radio industry. Al- 

ost 90o are bought "SIC HT UN- 
SEEN" through recommendations. Ex- 
quisite new custom built cabinets by 
Scott master designers are available 
for radio only or radio and record 
player. Scott Automatic or Single 
Record Players can be included for 
those who want finest possible repro- 
duction of high fidelity recorded music. 

You can enjoy a Scott for 30 days 
before deciding whether you want to 
keep it. Budget terms In U.S. II de- 
sired. You deal direct with Scott 
Laboratories, never thru stores. The 
SCOTT is generally considered the 
"World's Finest Radio" . guar 
anteed to outperform any other radio 
In the world . . yet costs no more 
than many mass production type re- 
ceivers. Send today for all facts and 
laboratory measurement proof) 

GET SPECIAL MONEY SAVING OFFER MAIL COUPON TODAY! 

E. H. SCOTT RADIO LABORATORIES, INC. ,v, 4404 RAVENSWOOD AVE., DEPT. 24W9. CHICAGO. ILLINOIS 
Send special offer, order blank, and all facts on new Scott Philhar- '!' À : monic, Phantom He Luxe, and Masterpiece models. Also send Scott (\ 

T 
Record Review. No obligation. 

r 1 
Strri t 

g.BN`e city State 
STUDIOS: NEW YORK BUFFALO DETROIT CHICAGO LOS ANGELES 

ALMOST READY NOW - 
The Latest Radio - Television Reference Annual 

Keep a weather eye peeled for the opening announcement. in the next issue. of the new yearly beak. 1940 
RADIO- TELEVISION REFERENCE ANNUAL. Always a handy and important reference work. this large 
64 -page book is a compendium of the most important articles and radio Information of the year. Its pages 
cover practically every branch of radio. viz.. sound. public address. servicing. television. construction articles 
for beginners and experimenters. construction articles for advanced radio men and technicians. time - and money- 
saving kinks, wrinkles and useful circuit information. "Ham" transmitters and receivers, and a host of other 
essential data. 

Be on the lookout for the announcement in the next issue. Only a limi led edition will be printed and - 
first come, first served. 

RADIO ENGINEERING I SEARS -ROEBUCK'S 1940 CATALOG 
RCA Institutes offer an intensive course of 
high standard embracing all pluses of luit. tl 
and Television. Practical training with mmlrrn 
equipment at New York and Chicago arhools. 
Alms specialized courses and nome Study 
Courses under "No obligation" plan. Catalog 
Dept. RC39. 

RCA INSTITUTES, Inc. 
.4 Radio Corporation of America Serpiee 

75 Varick St., New York 1154 Merchandise Mart. Chicago 

Plcasc Say That You Sait' It in RADIO -CRAFT 

Send today for this new 
catalog of nationally ad- 
vertised radio equipment, 
test Instruments. and 
sound systems. Ask for 
Catalog RCS1330. 

ROEBUCK AND CO.,CHICADO 
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F.-- MAIL THIS COUPON NOW ! =mum 
RADIO SERVICEMEN OF AMERICA, INC. 
304 S. Dearborn St., Chicago, III. 

Naine I 
1 Address 
1 City State 1 

1 
I in RSA Membership. Tell it f am interested me about 
I am enclosing $4.00 for National dues and initiation 
(Does not include I.ocal Chapter dues where Local Chapters are ' 
organ i zed.) 1 1 1 . -12239 

HISTORY MAKING FIRSTS 
FIRST and only national service organization to have 

sponsorship of RMA. Sales Managers Club. 
and all radio trade journals. 

FIRST national service organization to have bonded 
employees and officers-with a democratic setup 
run entirely by servicemen elected by and 
from the membership. 

FIRST service organization to have a cooperative 
agreement with broadcasters to sell RSA to the 
American public and to put into effect plans 
for making the service industry a profitable. 
year -round business. 

FIRST and only service organization to provide a 

Guaranteed Service Plan for protection of its 
members and their customers. 

RADIO SERVICEMEN 

OF AMERICA, Inc. 
JOE MARTY, JR., EXECUTIVE SECRETARY 

304 S. DEARBORN STREET, CHICAGO, U.S.A. 

(Continued from preceding page) 
mum size and weight is essential, should 
be considered. On the other hand, there are 
installations where it is imperative that the 
tubes be ready for operation at all times. 
because failures at the wrong moment may 
mean damage to an expensive airplane or 
even loss of human life. The choice of tube 
operating conditions for any service must, 
therefore, be based on a careful considera- 
tion of all factors. 

ICAS -CCS, -A COMPARISON 
In view of the fact that the ICAS ratings 

are considerably higher than the former 
maximum ratings, an explanation of the 
basis on which these new ratings are 
established is desirable. The old method of 
rating transmitting tubes has been based 
on the assumption that tubes would always 
be used under the most severe operating 
conditions possible for each class of service. 
Although it was recognized that this method 
was not representative of actual operating; 
conditions, it did provide a very large factor 
of safety. In recent years, rapid progress in 
tube design, tube manufacture, transmitter 
design, and operating technique has made 
it practical to refine the method of rating 
transmitting tubes so that it more closely 
represents actual operating requirements. 

Class C -For example, in class C tele- 
graph service, the old ratings were set up 
on the basis of continuous, key -down opera- 
tion. In practice, however, all class C stages 
which are keyed are not under load when 
the key is up, as for example during spacing 
intervals. The average load on the tube is, 
of course, much less than it is under steady, 
key -down conditions. 

In class C plate- modulated telephony serv- 
ice, the old ratings were based on steady, 
100 per cent, sine -wave modulation. Under 

this condition, the total plate input (D.C. 
und A.C.) is 1.5 times the unmodulated D.C. 
plate input. In practice, a broadcast trans- 
mitter (for example) modulates its carrier 
on the average only 25 to 30 per cent. Under 
these conditions, the average plate power 
input is only +r per cent higher than the 
unmodulated D.t'. plate input. 

Class B- Similarly, the old class B A.F. 
amplifier ratings were based on steady, full - 
signal operating conditions with a sine -wave 
signal. Actually, the average signal is much 
smaller than the maximum value and the 
average plate D.C. and power input vary 
continuously between no- signal and full - 
signal values. In addition, it is well known 
that speech signals place a much lighter 
load on the class B amplifier than signals 
having sinusoidal waveform. 

In class B R.F. amplifier service, the old 
ratings were based on carrier conditions 
where the carrier output represents 1/3 
of the D.C. plate input and the other 2'3's 
portion is dissipated by the plate. At 100 
per cent modulation, though, the efficiency of 
the amplifier increases to approximately 50 
per cent, so that the plate dissipation is 
reduced about 25 per cent. However, be- 
cause the average decrease in plate dissipa- 
tion is rather small, the ICAS ratings for 
this class of service have to be more con- 
servative than for the other services. 

It is apparent from the foregoing con- 
siderations that increased transmitting -tube 
ratings are practical for many applications. 
The new ICAS ratings, together with the 
CCS ratings, make it possible for the radio 
amateur and the radio engineer to choose 
the operating conditions best suited for the 
job at hand. Undoubtedly, the introduction 
by RCA of this new system of double 
ratings for transmitting tubes represents 
a most important contribution to the art. 

Please Say That Fou Saw It in RADIO-CRAFT 

Complete operating data, including both 
CCS and ICAS ratings, have been prepared 
for RCA types 802, 804, 806, 807, 809, 810. 
and 814, as well as for the new 811, 812, and 
828, and can be obtained on request. 

(Partial operating data for the latter 3 

tubes will appear in the forthcoming, Jan- 
uary issue of Radio- t',, ff. -- Edit'),' 

NOVEL P.A. INSTALLATION 
WINS Ist PRIZE IN CONTEST 

(Continued front page 361) 

Letter. This job has run nearly 6 months 
now with no breakdowns. 

Note: The problem "How installation 
problems were solved" is included in the 
"Technical Problems" as the two are tied -up 
in each other. 

COST OF EQUIPMENT, ETC. 
The amplifier, audio distribution and 

speaker transformers, automatic record 
player, 3,000 feet of parallel A.C. cord, 
speakers, magnet wire, condensers, mixer 
parts, and batteries were bought front a 
radio mailorder house. 
Total cost of above items $280.00 
Telechron motor and parts for clock 15.00 
Radio receiver 15.00 
Isolation transformer (special) 8.00 
Industrial howlers 30.00 

Total cost of material $348.00 
Contract price $750.00 
Material 348.00 

$402.00 
Labor (included in this $402.00 but still 

a nice profit 1. 
Labor of myself and one helper for 512 

days. 
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NEWEST TUBE CHECKER 
(Continued from page 341) 

2. Insert the tube in the proper socket of 
the tester and attach the grid connector if 
the tube is equipped with a top contact. 

3. Test initially for short -circuited ele- 
ments by depressing the "SHORTS" button, 
which will lock -in, and then pressing in 
consecutive order the buttons numbered 1 

to 8. If the neon lamp glows steadily, a 
short- circuit is indicated and the tube should 
be discarded. 

NOTE -On some tubes, the neon lamp 
should glow when certain buttons are 
pressed as indicated by the word SHORTS 
printed of the chart opposite such buttons. 

4. Assuming that the tube is not short - 
circuited, proceed to the emission test by 
depressing the TEST button which will lock - 
in and release all other buttons. Now, press 
the numbered buttons opposite the corre- 
sponding numbers found on the chart. Check 
the line voltage and readjust the LINE 
VOLTS control if necessary. Finally, de- 
press the OUTPUT button and observe the 
condition of the tube on the GOOD -POOR 
scale of the meter. In the case of diodes, any 
tube which does not cause the pointer to 
rise to the DIODES OK mark should be 
rejected. 

NOTE -More than one test may be re- 
quired to determine completely the condition 
of a tube. For instance, the type 1A6 will 
require 2 tests, one each for the oscillator 
and converter sections. Similarly, 3 tests 
will be employed for the type 1R5, one for 
the triode section and one for each diode 
section. Such multiple tests are given in or- 
der on the chart where involved. 

5. A test for noise may be made if de- 
sired by plugging a pair of phones into the 
jack located at the lower right -hand corner 
of the panel and listening for "crackle" 
while tapping the tube. The TEST button 
should be left depressed during this test. 

CAUTION -Incorrect results (low meter 
readings) will be obtained if the phones are 
left plugged into the noise jack during emis- 
sion tests. The error will involve only the 
output measurement - not the LINE 
CHECK. 

6. If any doubt still exists as to the tube 
condition, it will be advisable to repeat the 
short -circuit test. Excessive leakage may 
become evident after the tube has been 
heated over a longer period although the 
initial test usually will reveal such a defect. 

Tuning Indicator (Magic Eye) Tubers. 
Certain tubes of this type contain an am- 
plifier section which should be tested for 
short- circuits and emission in the same 
manner as for receiving tubes. 

To check the indicator section, set the 
CLASS control on position H, thus reducing 
the applied potential to 110 volts. This 
reduced potential is desirable since such 
tubes often are used under analogous con- 
ditions in A.C.-D.C. receivers. Depress the 
TEST button and the numbered buttons 
indicated on the chart which will cause the 
"eye" to appear lighted. The "eye" should 
operate upon following the instructions 
printed on the chart directly above the OUT- 
PUT button, the latter not being used for 
this test. 

Cathode -Ray Oscilloscope Tubes. The 
types 902 and 913 cathode -ray tubes can be 
checked with this tester. Its use in testing 
other tubes of this variety is not recom- 
mended. 

In testing the type 902 or the type 913 
tube, allow at least 2 minutes preheat before 
checking the emission. The testing procedure 
is the same as for receiving tubes, rejecting 
those on which the emission is not sufficient 

(Continued on page 373) 
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Pay Less ... . 

m Increase Profit 
(ç Experimenters and servicemen 

agree: best value in test equip- 
() ment today is RCP! You save 

O 
when you buy RCP equipment he- 
cause every instrument in the line 

z is priced lower -costs less to own. 
You save again every time you use 

RCP equipment because these 
precision testers work more 
quickly and accurately, per- 
form more service jobs. last 
longer - increasing profit for 

you! See your jobber today -check 
RCP features and prices against 
the field. 

RCP 
MULTITESTER 
MODEL 409A 

C C U R A T I . 

WITHIN 2' -. Sen- 
sitivity 2000 ohms 
per volt. Exclusive 
system of AC meas- 
urements insures 
full accuracy at all 
frequencies, avoid- 
ing errors due to 
temperature and 
wave form. Ultra sensi- 
tive ohmmeter has loss 
range scale reading only 
2 ohms at center. High 
range ohmmeter gives 
wide spread readings at 
10 megohms with com- 
pletely self contained 
power supply. Can be 
used on both DC and AC 
lines or at any $1 7. 95 frequency AC. Net 

RCP MULTITESTER AC -DC Model 445 

ratetinstrument ú °a as th terel esin c sw tess 
selling for twice the price. Actually, it is 
the equivalent of 25 different instruments. 
D'Arsonval meter accurate within 200. Five 
range DC voltmeter O5 50/250. S00 2500. 
Four range DC milhammeter 0/1 10 100 
1000. 

meterr OA 10.1 O 500 01000. Thrreegrá ge 
ohmmeter 0 500 100.000 1 eg Four 
,i.-cibel ranges -8 to _15 12 to 35/36 to 
49/32 to 55. Meter a 

a 
nitivit), 1 Milli- 

ampere or 1000 ohms er volt. 
A 

per in ainple attractive panel CAM 1,y.95 
cy,o,ete wan batteries. Net .... 

RCP COMBINATION TUBE AND 

SET TESTER MODEL 801 
, VItER: COULD YOU PUY these two es ,. 

imthta individually and t the a high 1p., 
e same low price. Teats all , and "Id 

and ballast tubes; hot interelement and tubes 
testa on each individual element. Smooth 

tr oca Óitti3 de l meter inditregulation n. Asrnuiioseráol SOl Provide- 
four range D.C. voltmeter 0/10/50/500'1000: A.t. 
voltmeter ono ///500 /100: D. C. 

Fuaammeter O/1/10/100n000. D. C. 
0ps 

0/10. Four range 
ohmmeter up to 10 Megohms. Also D.D. meter and 
output meter. Fused D'Arsonval Meter Alnico Magnet. 

Compact, light, with slip hinge cover 

leadComplete 
with tube. battery and teat $27.95 s. Net 

S your Jobber today, 
or write direct for de. 
failed information on 
the complete RCI' 

RCP 

ANALYZER UNIT 
MODEL 505 
't .t K E S .t COM - 

I IIERENSIVE free 
'.,int. free reference 
peteni and net tester 
hen used with any 

-citable multi- teeter. 
-1 multiple selector 

i cult system pro- 
. ides for metering at 
.!I socket terminals for 

, Irrent, voltage re- 
.i.tance and capacity. 
Permits tuhe testing 
o receiver chassis. 

I' requirements provided 
h). 10 wire cable Including 
e and also a spare ter - 

_ual at the panel. Can elm- 
' be mounted In corer of 
.c instrument. Complete with 
.st design toggle latch. 
.laIire plug and 7 latch lock 
:nders. $9.95 

Net 

RCP DYNOPTIMUM TEST TUBE CHECKER 

MODEL 308 

Tests ¡under R.M.A. specified plate voltng.- 
and loads) 35-45-50-70 up to 117 volt tube- 
all metal, M.G., glass, 024, cold cathode 
rectifiers, octal, loctal and single end tubes. 
Testa all ballast tubes (separate chart includ- 
ed.) Hot interelement short and leakage test 
between ALL INDIVIDUAL ELEMENTS. 
Provision for audible teat of noisy 
tubes. Net 

RADIODDITIES 

RADIO signals recently traveled a dis- 
tance of 35 miles to carry a message 
23 ft., in New York City! 

A fire department employee driving one 
of the F.D. automobiles equipped with 2- 
way radio couldn't arouse the building 
superintendent in order to get into the 
building which houses WNYC's transmitter. 
He called from his car to the central station 
in the middle of Central Park and his mes- 
sage was relayed over WNYC's master con- 
trol room on the direct radio wire to the 
Municipal Building. There the master con- 
trol called the WNYC transmitter on an- 
other direct radio line with the result that 
the building superintendent walked a few 
feet and opened the gate. 
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Treat Yourself or Your Friends to 
a PRACTICAL Christmas Gift! 

Of"JIFFY' 

e- 

Magazine Binders 
Sturdily built 
ered with black fabri- 
cold. lies two stamped 
metal ends with 12 r spring ire separators. 

lid Magazines can be In- 
serted and removed In 

nd troe- 

a Jiffy. No fuss -no 
lost time -nn labor 

No. 1. 12 s. "29.'2 ". %it 2 -inch back for $1.50 Radio -Craft. R. &T., 1 dio News, etc.- *G J 
No. 2. 104'111j''. with 3 -inch back for It 

1 .25 QST. Radio. Popular M Monica etc. 
No. 3. gi.¡ -xst. with 3 -inch back for $1.00 Reader's Digest. etc 

Send for catalog 
Prepaid ining full and 

of many 
other interesting items. 

GOLD SHIELD PRODUCTS 
Dept. RC-129 350 Greenwich St. New York 
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úiteurway fiy 
EXTRA PROFITS 

.cUtfit PYRO PANTAGRAPH 

Sins 
of box: 

I2 ,-x81 " 

with this llm) 
PA NT A"RAPII 
turn leisure (line 
Into profitable 
hours. M..ke 
money a ".I. 
easy way -'Burn 
Your Way to Ex- 
tra Dollars With 
Pyro Panto- 
graph." 

VOSS 

$2.75 
Shippin0 welOht, 3 lbs. 

TAI. electrical outfit is especially designed for burning 
designs permanently on leather. Wood. Cork. Gourds. 
Bakelite. etc. Simply plug the Pymelectrie pencil in any 

DC 
Plug 

and AC or and 
lof equipment. 

be used 

By the use of a spMreal Pantograph included in the mt. 
any design may be reproduced either in original. redto -ed 

enlarged form. or 
consists f: 1$ro- electric Pencil: Pants - 

'rare: three hardwood plaques: one bottle of 
one 

" 
e Brush; " e racing tip and four -page Instruction sheet. 
Outfit will be forwarded by Express Collect if 
Not sufficient postage included with your order. 

WELLWORTH TRADING COMPANY 
1915 S. State Street. Dept. RC -129. Chicago. ill. 

MIDWEST FACTORY-TO-YOU 
2O!4ANH/rERSARYSPEC/AL 

-. '} 1 

TELEVISION 
ADAPTATIO 

Here's today's biggest radi.. 
value -the 1940 TELEVI- 
SION- ADAPTED Midwest at 
sensationally low factory -to- 
you price. Now enjoy excitinr 
foreign reception. Abs: In 
aausfarWn gaaranlrra on 
back basis. Send le poste.: 
FREE 1910 Catalog it'set 
make easY extra 

See Midwest's Answer 

to TRADE -!)1S! 

I4TUBE 
CONSOLE 

2'COMD ETE 

PUT THIS1940 

IQtTUBE 
CHASSIS IN YOUR 

PR ESENT(ABINET 

_1995 
COMPLETE CHASSIS 

WITH TUBES 
AND SPEAKER' 

lave 50% 

30 DAYS TRIAL 

EASY PAY PLAM 

MIDWEST RADIO CORPORATION 
DEPT. 12 -B CINCINNATI. Ohio 

REMOTE CONTROL FOR A. C. RADIOS 

trot 't that. 
mote 

ANY 
electric set: W i t h o u t 
wires to ramo! 
From distances up to 

2our 
ft. 

O fyou vorite nlatunn 
Casi,! Che 

age the vo 
Um. Just plug 

vol. 
any 

e tune. eote Control In 
electric tlet. Hand- 

Jsome 
site: 

anttx Oia re Sits Inches. 
Complete with 3 tubes 

volt. Lt50.00`tor 25-cycle A.C. sor D.C. Shr« Wt. t 0 t lbs. 

List Prier, $20 -leer Price 54.tá 
ARROW SALES CORP., 619 W. Randolph, Chicago, III. 

Send for 24 page catalog. 

LE s Correspondence Courses In 

RADI01rd ELECTRICAL ENGIN££RINC 

ELECTRICAL ENGINEERING wso add 
'73 PT. 

tries field Prep:,re yourself. at Low Cost. for 
future. inde,o, pli fled. you can understand qulrkl 

RADIO ENGINEERING ¡$` é,i'rr'sr,.c i lioi," mie :°e "'w V, 
Tra ln, . be super-service man. real vacuum tulip 1. 

It :per. kits furnished. Diploma on nuit0letlot1. 
either course. Deferred payment Pian. 

F R "E -É net e tue. hoot cataln;,..l dent 
m :.gaxt'ne.. r nt.letr, letal la. .'Ellin NOtt't 

LINCOLN ENGINEERING SCHOOL, I. E31-C12. LINCOLN, NM. 
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NEWEST HI -FI 9 -TUBE SUPERHET. 
INTRODUCES "HARMONIC CONVERSION" 

(Continued from page 332) 

One Thordarson power transformer, either 
type T -56R04 or T- 70R62), one is 2.5 V. 
filament, other 6.3 V. filament (Lehigh, 
originally used, is not available); 

Padding condenser for 150 kc. is 0.001 -mf. 
1 Cp 1 shunted with a variable, 150 mmf. 
(Cpv). 
Note 1: The photograph shows a 150 -kr. 

variable coupling transformer with adjust- 
able control at the top. This is being 
changed to a band -expansion type with 
electrical control in the front. This control 
is a 3- position unit which has already been 
tried with excellent results. 

Note 2: The loudspeaker used by the 
author is a 6 -in. Wright- DeCoster repro- 
ducer with a 300 -ohm field. It can be used 
in midget receivers because the low -fre- 
quency response is limited. A preferable 
unit is a Jensen Al2 P.M. speaker with a 
resistor inserted in the circuit to give the 
receiver the proper semi -fixed bias for the 
power tube. The output of the latter is 
approximately 3 W. undistorted, at 400 
cycles (as measured from antenna post to 
speaker). 

With the volume level constant, and the 
fidelity control in the MAXIMUM BROAD 
position, the output at 9,000 cycles was 
approximately 2 W., undistorted. This drop 
in response was traced to the output trans- 
former and speaker. There is also a slight 
drop in response in the audio amplifier. 
(The wide -range loudspeaker, for "fre- 
quency modulated" receivers, described else- 
where in this issue probably would show up 
to good advantage in this "3rd -Harmonic 
Superhet. " -- Editor) 

All the audio frequency measurements 
were made with a new -type instrument 
invented by the author to instantly give a 
dynamic visual response through the tuner 
from 120 cycles per second to 15,000 c.p.s. 
on the screen of the oscilloscope. The 
BAND EXPANSION positions were in- 
stantly- viewed on the screen of the oscil- 
loscope from Maximum Selectivity to Maxi- 
mum Fidelity. 

Any questions? They may be addressed 
to the attention of the writer, c/o Radio - 
('raft. Don't forget to enclose a stamped, 
return -addressed envelope, please. 

LIST OF PARTS 

i ONDENSERS 

Seven Sprague, 0.1 -ref., ('1, ( "L, ('3, CO, (12, 
(13, ('18; 

Five Sprague, 0.05 -ref., C4, ('5, C11, ('14. 
C23; 

Two Sprague, 100 mmf., C7, ('15; 
Three Sprague, 0.05 -mf., C8, C10, C19; 
One Sprague, 1.0 mf., C9; 
One Sprague, 50 mmf., C16; 
One Sprague. 0.02 -ref., C17; 
Three Sprague, 8 inf., 450 V., C20, C21, C22; 
One Sprague, 200 mmf.. ('24. 

RESISTORS 

Two I.R.C.. 300 ohms. 1 W.. RI. R2; 
Two I.R.C., 500 ohms, I W., R3. R10; 
Four I.R.C., 0.1 -meg., !_ -W.. R.I. R5, R9, 

R12; 
Three I.R.C., 2 megs., u. -W., R6, R13, R18; 
Two I.A.C., 1.0 meg., 1A -W., R7, R8; 
One I.R.C., 400 ohms, 1 W., R11; 
Two I.R.C., 50,000 ohms, 'r_ -W., RI4, R22; 
One Centralab volume control and switch, 

0.5 -meg., R15; 
Two I.R.C., 0.5 -meg., 1 W., R16, R17; 
One I.R.C., 0.5 -meg.. ' -«'., R19; 
One I.R.C., 30,000 ohms, 2 W., R20; 
One Ohmite voltage divider, 10.000 ohms, 

R21. 

TUBES & SOCKETS 

Glass 
Four type 58: 
One type 2A5; 
One type 2M; 
One type 2A7; 
One type 2B7; 
One type 5Z3; 
Metal Tubes may be used instead us follows: 
Four type 6E7; 
One type 6A8; 
One type 6B8; 
One type 6Q7: 
One type 6V6; 
One type 5C4; 
Sockets used in the original receiver: 
One 5 -prong wafer; 
Two 7 -prong wafer; 
Five 6 -prong wafer; 
One 4 -prong wafer; 
One Mallory bias cell. and holder. 

MISCELLANEOUS 

One chassis, 10 x 12 x 3 ins. is lurg,r 
chassis is better suited); 

One Crowe dial for self -numbering; 
One small 3 -gang tuning condenser, mas. 

cap. 365 mmf.; 
One General Transformer Corp. antenna 

transformer; 
One General Transformer Corp. interstage 

transformer; 
One oscillator transformer I I wound this 

myself to track 150 kc. I.F.); 
One band -expansion transformer (made 

special for 150 kc.); 
One Hammarlund output transformer, 175 

kc. made to tune to 150 kc.; 
Two Hammarlund "variable coupling" I.F. 

transformers, 465 kc., with control for 2 

I.F.'s. (These transformers are made to 
tune to 450 kc.); 

One Hantmarlund output transformer, 465 
kc. made to tune to 450 kc.; 

One 6 -in. (or, for larger receiver, 12 -in.) 
speaker; the 6 -in. speaker used in the 
original receiver is a Wright -DeCoster 
with a 300 -ohm field, tapped at 200 ohms 
for semi -fixed bias for power tube; 

One Thordarson filter choke, type No. 
T- 13C30, 8 henries, 150 ma.; 

Please Say That You Saw It in RADIO -CRAFT 

THE RADIO MONTH 
IN REVIEW 

continued front pape 351) 

BROADCASTING 

Canadian radio broadcast stations and 
the government have issued statements 
to the effect that "Radio employees will 
be just as important manning the micro- 
phone as the gun ", according to 
Variety's Radio Section, last month. 

According to newspaper reports last 
month, a sound -effects man who also 
knew the telegraphic code was sur- 
prised, no end, to find a pile of letters 
in the mail on the morning following a 
broadcast in which he had been called 
upon to "pound brass." It seems that he 
had absentmindedly dot -dashed the com- 
ment, "Boy, does this show stink . . . 

What an awful clambake "! 
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NEWEST TUBE CHECKER 
(Continued front page 371) 

to cause the pointer to rise to the DIODES 
OK mark. 

Gaseous Regulator Tubes. These tubes 
should be tested initially for short -circuit 
and then for breakdown voltage. 

For the short -circuit test, the procedure 
is the same as for receiving tubes. Due to 
the gaseous nature of these tubes, the neon 
lamp may glow faintly upon pressing button 
1 or 3 in testing the type 874, or upon press- 
ing button 1 or 5 in testing the others. The 
tube, however, should not be rejected unless 
the glow is brilliant. 

To test for breakdown voltage. depress 
the TEST button and then the numbered 
button indicated upon the chart. If the tube 
is good, the meter deflection will rise appre- 
ciably, whereas little or no rise will occur 
if the tube is poor. The OUTPUT button is 
not employed in this test. 

Ballast Tubes. Tubes of this type should 
be tested initially for open- circuit and then 
for incipient noise due to poor welds. Both 
tests are performed with the ('LASS control 
on position I and the SHORTS button de- 
pressed. 

In testing for open -circuits, press the 
numbered buttons indicated upon the chart 
which in each case should cause the neon 
lamp to glow. Failure to observe this glow 
is evidence of a defective tube. 

The test for incipient noise is effected by 
listening for "crackle" through a pair of 
phones plugged into the jack located in the 
front right -hand corner of the panel. De- 
fects of this nature usually are the result 
of poor welds and the noise will he exag- 
gerated by tapping lightly upon the tube 
envelope. 

Common type numbers of these tubes are 
listed in one column of the previously -men- 
tioned chart, while the corresponding ('laro- 
stat (tentative R.M.A.) type numbers are 
given in another column. 

Miniature Base Lanais. Located be- 
tween the LINE VOLTS and FIL. VOLTS 
Controls, is the socket for testing miniature - 
base lamps. The voltage applied between the 
contacts is that shown by the setting of the 
FIL. VOLTS Switch. 

WARNING- A'maximum of 120 rolts can 
be obtained from the contacts of this socket. 

Special Rectifiers. Sonie special rectifiers 
used for voltage doubling purposes have 
their plates connected, internally, to their 
heaters. Normally, on emission tests, the 
cathode is connected to the heater and the 
plate is connected through the D.C. ( Good - 
Bad) Meter to the high side of the power 
transformer. However, with these special 
rectifiers, since the tube effectively has its 
connections reversed, it is necessary to re- 
verse the meter connections. This is accom- 
plished by depressing both the SHORTS 
and TEST buttons simultaneously for the 
correct TEST position. It should be noted 
that further depression of either the TEST 
or SHORTS button will release all other 
buttons. 

Adjustment for different plate loads and 
voltages as required is provided by the 
CLASS control. This control also shifts the 
filament connections for the octal -base tubes 
and is equipped with an extra set of switch 
contacts to avoid obsolescence of the tester 
in the event of forthcoming new tube types. 
The TYPE control is simply a meter shunt 
or calibrating potentiometer, while the re- 
maining knobs and buttons are self- explana- 
tory in function. 

NEXT MONTH -A combined F.M. -A.M. 
adapter for your present receiver. Don't miss 
this important development! 

1939 

JUST OUT 

3'3 

BIGGER AND BETTER .. 
Send for your 'ropy of this 
big "tube fact" book today 

The 1940 Sylvania Technical Manual 
is bigger and better than ever with a 
new easy -to -use arrangement. It has 264 
pages packed with vital tube information 
for servicemen, radio technicians, engi- 
neers and amateurs. 

It gives you complete data and tube 
diagrams for 344 types of tubes all now 
listed in numerical -alphabetical order for 
quicker reference. Operating conditions, 
characteristics and circuit applications 
for standard glass tubes, "G" types, "GT'r 
types, Loktal, Metal, Majestic and special 
types. Full information, too, on Sylvania's 
complete line of panel lamps. 

The new Manual also includes data on 
special tubes for particular applications 
in television amplifiers, cathode -ray 
tubes, etc., with new circuit information 
and diagrams covering the latest type 
tubes. 

Send the coupon for your copy? 'This 
new edition is a bargain at only 35c. 

Ir 
HYGRADE SYLVANIA CORP. 
Emporium, Pa. 
Here is 35e. Please send me a copy of 
the bigger and better Sylvania Tech- 
nical Manual. 

Name 

Addy -tut 

City 

State 
Serviceman E Eclor imenter 

RC -129 Deal, Amatsu - 

L 

RADIO COURSE $ 95 
mating Offer of Ra T. I. Training 

GREATLY REDUCED 
A Honied number of the latest 

A39.nt' aloe ogre oterve 
been Intel and are oThese 
to 
manses 

for only fe These 
are ratty th In all de- 

the 
higher 

exerts the same u 
the higher Drired orlghrals. 
New modern developments help 
to make Radio the present -day 
opportunity field. Men like you 
studied ?radio Seri icing for a 

short time and Palsy are taking real money in radio. 
H.T.I. mdque radio training will bring rich rewards 
to you. You can get ready quickly, inexpenslrei. 
easily, and in your spare time fora good job In radio. 

ACCEPTED BY INDUSTRY 
Forty -three large radio manufacturers helped to prepare 
the R.T.I. course. Just think what this harking by the 
radio industry means to you. R.T.T. practical training will give you facts n and real data you will need on the 
Job. Hundreds of diagram, and Illustrations to help 
you. You will pass quickly from lesson to lesson and 
in surprisingly short time will be ready to do real 
radio servicing and eam bigger money. 

COMPLETE IN ALL DETAILS 

- 
Arthur Gold .w Enron 
the very star's l- learned 

practical equipment 
rind methods. t was Colds 

to open 
was 

.shop.. You can sparre- 

'her Jobs 
before 

yott 
reach 

R.T.I. morse Mill gioo 
von all the radin training 

ou heed. No special Pre- 
lolls edurat ion or expert- 

, lice is needed. The lessors 

' 
clear, Interesting. easy 

to master and use. Fellows 
oho knew nothing drat' 
radio before taking a 
lance -study radio course 
are new the leading 
servicemen In their 

uunmdl les. Thr special 
$1.95 price of the eon, 
plete course can be earned 
in a single hour's work of 
radio Bemiring. This Is 
..or epnonwdl. 

)lotir rAIItfP 
You must be pleased. or your manes will be rhrrrtully 
refunded. we guarantee these courses to be exact re- 
prints from original Radio 'Technical Institute course. 

3 COURSES IN ONE 
it rt. taturse ,1t 

three complete r easrnt i..1 
courses combined. You 
get staining in 111 Prac- 
tical and Applied Radio: 
121 Fundamentals of Radio Principles: and (31 Ad- 
vneed Specialized Training. This Is the training 
that will place you above the average radio s rrire- 
nl -and you get this training for only $1.95. 

There are over 40,000.000 radio tris In use. The 
R.T.I. easy practical course w m your 
success In Radio Mork. ty be 
taken and diploma drained it 

TELLS HOW to USE INSTRUMENTS 
The training Is complete. Everything from simple fart, 
to complex alignment problems. Many servicemen have 
found that R.T.I. training is excellent for msh p 
and study of m,slem servicing s ethols. This is the 

edt 
buy i ndio education. Take advantage of the 

uced bargain price today. 

POSTPAID 

LATEST DATA 
Yes. In the R.T.I. course Trou 
will find a roloplete explanation 
of A.V.C.. how to use an oacil- 
Iostrope. sound feed -hark. reso- 
nance phenomenon . , every pos- 
sible fart you must know to be 
the best radio s 

o 

rvieeman. Tai 
real a eal radi training. One 

of the HEST radio courses Is 
yours for only $1.95. 

LIMITED QUANTITY 
Hure, maw order to us today. There Is but at small 
qUalititV the courses left at the special bargain 
Wee. tot are completely protected with the uncondi- 
tional . 

cyan 
mua c unr ,e or money hack 

FREE EXAMINATION COUPON 

SUPREME PUBLICATIONS, Agents, 
3727 W. 13th St., Room 205, 
Chicago, Illinois 

the sepeceial 
reduc 

complete .5 R.T.I. c, radio course at 

O T am encloaing 81.05. vend prepaid. 
r. Send 0.0.D.. I will pay mailman $1.05, plus 

a few eenla ',stage. 

NASI): 

ADDRESS 
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OPPORTVNITy AD-LETS 
Advertisements in this section cost the cents a word 
for each insertion. Name, address and initials must 
be included at the above rate. Cosh should accom- 
pany all classified advertisements unless placed by 
an accredited advertising agency. No advertisement 
for less than ten words accepted. Ten percent dis- 
count for its issues, twenty percent for twelve issues. 
Objectionable or misleading advertisements not ac- 
cepted. Advertisements for January. 1940. Issue must 
reach us not later than November 7th. 

Radio -Craft 99 Hudson St. New York. N. Y. 

AGENTS WANTED 

300% PROFIT SELLING GOLD LEAF LETTERS FOR 
siore windows; Free samples. Metallic Company, 451 
North Clark. Chicago. 

BOOKS AND MAGAZINES 

WE HAVE A FEW HUNDRED RADIO ENCYCLO- 

at áR3.98. yBook Chas s352k pagedwei i weight 3 bs.. alce 9 s 
12 inches. Red morocco- keratol flexible binding. Send 
$2.49 In stampe, ash or money order and book will be 
forwarded express collect. Technifax, 1915 So. State Street. 
Chicago. Illinois. 

CAMERAS & SUPPLIES 

B ULK FILM: 100 FT. MM. $.90; DOUBLE, $1.60; 
16 mm.. $1.20. Titles or pictures. Chemical., outfits. Big 
catalogue for stamp. Hollywoodland Studios, South Gate, 
Calif. 

GENERA FILM IN BULK FOR ALL MOTION PICTURE 
rameras. 100 feet for Unfree. $1.00; 100 feet double 8mm, 
$1.75; 16mm, $1.35; 400 feet 16mm. $4.25, patpald. 
Sample for stamp. Process with our prepared powders and 
simplified outfits: 8mm, $3.75. 16mm, $4.95. Frottteders, 
Davenport. Iowa. 

EDUCATIONAL COURSES 

USED CORRESPONDENCE RADIO COURSES AND 
Technical Books Bought. Sold, Rented. Exchanged Cata- 
log Free. V. W. Vernon, Hemmer, Ala. 

CORRESPONDENCE COURSES AND EDUCATIONAL 
books, slightly used. Sold. Rented. Exchanged. All sub- 
'eels. Satisfaction guaranteed. Cash paid for used courses. 
Complete details and bargain catalog FREE. Send name. 
Nelson Company, 51.242 Manhattan Building, Chicago. 

PHOTOGRAPHIC RETOUCHERS MAKE GOOD WAGE& 
learn While Earning Method ". Multi -Color Studios. 

San Francisco. 

FOR INVENTORS 

CASH FOR UNPATENTED IDEAS. STAMP APPRE- 
elated. Mr. Ball. 9441.7 Pleasant, Chicago. 

FORMULAS 

FORMULAS FOR MAKING 1NSECTIDES, ANTISEP- 
tics, Bleaching Solutions, Cements for all Purpoeea, Stain 
Removing Preparations, Cosmetics, Depilatories, Dies, 
Fertilizers, Fire Extinguishing Preparations, Inks, Lac 

Paints. Plating 
yes 

Varnishes. 
and Lquors, and Many 

Solutions, 
Everyday Preparation. 

Send 10e for each formula. Complete satisfaction or money 
immediately refunded, L. Feldman, 640 Ramapo Rd., 
Teaneck, N. J. 

MISCELLANEOUS 

MEXICAN LEGAL MATTERS. AMERICAN ATTOR- 
ney. Box 1736, El Paso, Texas. 

MONEY BY MAIL -IN AMOUNTS OF $1.00 TO $4.00. 
Phan and sworn statement FliF1 with 3 months 70 -page 
Melt Order Magazine 225e sitter. N. Chapman Pub.. 
Sochi Bldg.. Bellingham, Wash. 

RADIO 

ANY RADIO DIAGRAM. 25e. SPECIFY MANUFAC- 
turer, model. Radio magazine free. Supreme Publications. 
3727 West 13th, Chicago. 

WE BUY AND SELL USED RADIO TESTING EOUIP- 
ment. Time payments if desired. Harold Davi,. Inc., 
Jackson. Miss. 

STAMPS 

JUBILEES, CORONATIONS. SHIPS. WAR. AIRMAILS. 
Commemoratives. Farleys. Packet IOC. Box 211. Malden. 
Massachusetts. 

TREASURE LOCATORS 

TREASURE FINDER (METAL LOCATOR) CUSTOM 
built by engineer. Great penetrating power. No fancy 
gadgets. Uses latest radio developments. Simple, inexpen- 
sive to operate. Delivery ten days. See Sept. Radio -Craft 
article for complete information. Price $55. ready to use; 
$40 complete kit, less wood. A. Stuart. 1015 Wilson 
Avenue, Teaneck, N. J. 

TECHNICAL ART SERVICE 

DESIGN AND ART SERVICE FOR INDUSTRIAL 
Marketers. We solve your problems on: prmluct and pack- 
age design. industrial Illustrations, technical drawings 
and diagrams, phantom, cutaway and explanatory draw- 
ings, layouts. lettering, photo retouching. displays. Indus- 
trial cartoons. etc. Wash photos made from blueprints . 
w-e excel in airbrush and color work. Complete catalogs 
illustrated. loom. satisfaction guaranteed. Suggestions and 
estimates gladly furnished. Rapid delivery on mall orders . 

Tec -Art Drafting Service, 228 Charlotte Terrace, Roselle 
Park. N. J. 

EMISSION VS. MUTUAL CONDUCTANCE TEST 
(Costin(ad from page 335) 

expected. With hundreds of different types 
of tubes now available it is extremely diffi- 
cult to get an instrument flexible enough 
to meet such a wide latitude of require- 
ments. It is therefore usually necessary to 
use a reasonable number of different poten- 
tials and loads representing as near as pos- 
sible the average of all of the necessary 
conditions. 

One objection is found in the mutual con- 
ductance type -that is its limited flexibility. 
Any changes in the base connections of 
the various tubes are likely to result in diffi- 
culty as far as changes or additions to the 
instrument are concerned. Likewise the use 
of some odd combinations of operating volt- 
ages will sometimes be difficult to obtain. 
The probable life of the mutual conductance 
tester is therefore somewhat lower than 
with other types, while the price of an 
accurate instrument is necessarily higher 
than testers of less complicated design. 

Output Tester 
A true output test (See Fig. 3.) is one 

which determines the power output which a 
tube is capable of developing without ex- 
cessive distortion. Its greatest accuracy is 
in checking power amplifier tubes. This test 
must also be made under conditions very 
closely approximating actual operation and 
is practically a laboratory job. The design 
is rather difficult to produce at a reasonable 
price. For that reason most so- called output 
testers are in reality modified emission 
types. Obsolescence is likewise apt to occur 
toward the introduction of new types of 
tubes. Such additions take place quite fre- 
quently and are therefore a condition worthy 
of consideration. 

Emission Tester 

The emission tester is perhaps the sim- 
plest and oldest type of tester available. 
(See Fig. 4.) Probably one of the first 
methods of tube testing was the measure- 
ment of plate current under actual operat- 
ing conditions. (It was later found that it 
was not essential to adhere closely to tube 
specifications in making emission tests.) 
The filament or cathode is the principal 
factor determining the condition of a tube, 
provided the space and size of the element 
are always the same, with each type of tube. 

The only important factor in determining 
emission is the load applied to the tube. If 
only a small load is applied to certain types, 
such as rectifiers. the filament or cathode 
may be capable of handling that load, and 
the tube will read "good" although under 
actual operating load it will fail. Likewise 
certain battery types and diodes are only 
capable of good operation under very light 
loads. If a heavy load is applied to such 
tubes a perfectly good tube may be dam- 
aged. Recent work in conjunction with vari- 
ous tube manufacturers has resulted in the 
establishment of recommended loads for 
various types of tubes. These recommenda- 
tions have been followed closely in the 
production of certain emission types now 
on the market. The loading of the tube is 
all that must be watched for proper emis- 
sion. With variable loads the test voltages 
can be kept constant resulting in a relatively 
simple design in keeping with the space and 
price limitations existing in ,healer require- 
ments. 

Early emission tests were fou:.d to be 
somewhat inaccurate due to variations in 
the structural design of tubes. If the ele- 
ment spacing or position varies, artificial 
emission readings may be obtained. With 
present production on precision automatic 
machines and improved factory inspection, 

the chance of irregular design is reduced 
to a minimum, and it is possible to rely 
upon indications obtained with a well -de- 
signed emission tester. 

This article has been prepared from data 
supplied by courtesy of Weston Electrical 
Instrument Corp. 

Referring to the typical diagrams, on 
pg. 335, commercial tube checkers employ- 
ing the mutual conductance principle do not 
use all of the meters shown in the circuit. 
Instead, a meter is placed only in the plate 
circuit; either a D.C. instrument for the 
grid -shift type or a dynamometer type of 
A.C. milliammeter for the dynamic mutual 
circuit. The remaining instruments desig- 
nated by the letter E, are omitted because 
it is assumed the voltages are set up proper- 
ly by controls provided on the panel for 
that purpose. The output type of circuit is 
very rarely used because it is limited in its 
application to certain types of power tubes. 
In all these circuits the supply voltages and 
parts values are purely arbitrary, and will 
vary with the particular type of tube se- 
lected as V. The representative tube tester 
illustrated on the same page is the Weston 
model 773 portable unit. -Editor 

WAR NEWS VIA RADIO 
(Continued from page 329 

point pick -ups during the Austrian 
Anschluss, from Paris, London, Wash- 
ington, and New York, but at that time the 
requirement was restricted to "3 -way con- 
versations." During the recent crisis the 
requirement called for "4 -way conversa- 
tions." Normal arrangements to avoid feed- 
backs and confusion to the respective com- 
mentators would require 8 trans -Atlantic 
radiotelephone channels to carry 4 voices 
back and forth. In addition to these, sep- 
arate cue channels were required for testing 
and co- ordinating the program. Obviously 
such a complex and expensive set -up could 
not be used very often, nor could it be 
arranged at a moment's notice in an emer- 
gency. White turned the problem over to 
the C.B.S. Traffic and Engineering Depart- 
ments, and asked them to work out a sim- 
pler arrangement of facilities that would 
produce the same results. 

Please Say That You Sate It in RADIO -CRAFT 

4 -WAY TALK -FEST 

The present "4 -way conversation" takes 
place on only 2 trans -Atlantic point -to- 
point shortwave channels -one East -bound 
to Europe, the other West -bound to Amer- 
ica. As a usual thing these channels are 
secured from A.T. &T. The receiving station 
in Europe relays the East -bound voice from 
the broadcasting station in America to the 
European capitals by land wire. The Eu- 
ropean broadcasters' voices are in turn sent 
by land -line to the European shortwave 
transmitter for the West -bound broadcast 
to America. Here they are received and 
transmitted to New York and Washington 
by land -line- making a continuous loop of 
facilities. (See map.) 

Each city on the great trans- Atlantic loop 
is set up on a conversational basis -that is, 
the microphones in London, Paris, New 
York and Washington remain open through- 
out the duration of the broadcast, as though 
each were listening in on a "party line." 
Each broadcaster takes his cue during the 
program from the preceding speaker, and 
gives the go -ahead to the man who follows 
him. With all microphones open, the cities 
can follow each other in any order desired, 
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or all could speak together as in conversa- 
tion, if need be. 

Every effort has been made, in setting up 
the circuits and amplifiers, to eliminate 
program interference and feedback. In fact, 
the circuits are so arranged that though 
every speaker can hear the voices of his 
colleagues, he can never hear his own voice 
-unless he happens to have a set tuned 
to Columbia's shortwave station WCBX in 
the studio. 

"Cue channels" on direct shortwave be- 
tween New York and the European capi- 
tals are always available in conjunction 
with these conversations. Over these the 
traffic department and Paul White generally 
speak for 5 minutes or so before each 
broadcast -the traffic department to make 
certain of transmission results and Paul 
White to give each speaker the latest war 
bulletins so that his analysis of news will 
be up -to -date. The only important European 
capitals which have no shortwave cue chan- 
nels are Moscow and Warsaw. On the rare 
occasions when broadcasts have come from 
these cities their time schedules have been 
arranged by cable beforehand and they have 
come in on an exact time basis. 

Striking as the "4 -way conversation" may 
seem to the average radio listener, it is only 
one of many technical triumphs achieved by 
the C.B.S. Traffic and Engineering Depart- 
ments for Columbia's present war coverage. 
In New York alone the entire set -up of 
news operations has been changed (luring 
the past year, thanks to a number of special 
devices designed to facilitate the broadcast- 
ing of every aspect a news program can 
include. 

A WAR NEWS STUDIO! 
Columbia's brand new Studio 9 is in itself 

a major achievement; designed by engineers, 
and completed just before the war began, 
it is the only studio in the United States 
planned exclusively for news broadcasting. 
Glass- enclosed, so that its staff may be 
immediately apprised by hand signals of 
last -minute news bulletins, it is set on the 
17th floor in the very heart of the News 
Department. 

Facing one of its glass walls is the glass - 
enclosed office of Paul W. White, who often 
directs special news broadcasts from his 
desk. Another wall faces the glassed -in 
"news room," where press tickers grind out 
news bulletins. The news room is equipped 
with pneumatic tubes through which mes- 
sages and telegrams can be sent quickly to 
other departments in the building. 

A 3rd wall -also made largely of glass 
--faces a sound -proof "listening room," 
where translators listen 24 hours a day to 
shortwave programs coming from govern- 
ment shortwave broadcast stations in Eu- 
rope, and jot down news items of im- 
portance. 

The 4th glass wall of Studio 9 faces a 
control -booth through which, in time of 
emergency, all network programs are rout- 
ed. Thus, when a news bulletin of impor- 
tance comes through, the technician on duty 
has only to flip a key switch on his complex 
control -panel -and instantly all broadcasts 
on the network are cut off the air, leaving 
Columbia's roster of 117 stations entirely 
set up for the news flash. 

The studio itself contains the most up- 
to -date equipment for news broadcasting, 
with the addition of a very useful gadget 
invented this year by Columbia engineers 
the so- called "Automatic Cue Flash," de- 
signed to warn announcers and news 
analysts at the end of their speaking time. 

THE "AUTOMATIC CUE FLASH" 
The device resembles a battery set on a 

tray. On either side are 2 red ship's Ian - 
(Continued on page 383) 
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Tear out this ad, write 
your name and address 
in the margin, and mail 
it in for your copy of the 
NEW AMATEUR 

RADIO CATALOG. It is chock full of 
the latest nationally advertised amateur 
equipment. Everything is fully guaran- 
teed, shipped within a few hours of the 
time your order comes in -and every- 
thing is sold on WARD'S TIME PAY. 
MENT PLAN! Write Dept. RZ-33. 

MONTGOMERY WARD 
CHICAGO 

WARDS ^1940a RADIO ^CATALOG 
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SWINGS INTO ACTION 
Primarily the aim of the Association is to return to 
the Distributor, the Dealer and the Serviceman the 
profits which are legitimately HIS! This can only be 
accomplished by raising the standards of ethics of 
merchandising within the Industry. 
Names of Member Jobbers in your territory will be 
supplied if you will address the Executive Secretary 
of the Association. 

TEMPORARY OFFICE OF THE EXECUTIVE SECRETARY 
5 West 86th Street New York, N. Y. 

PATENTS -TRADE MARKS 
Booklet concerning Inventions & Patents 

Forms "Evidence of Conceoa" with 
traetio for use and "Schedule of 

Goveraentnt and Attorneys Fees" -Fees 
LANCASTER. ALLWINE & ROMMEL 

Registered Patent Attorneys 
436 Bowen Bldg. Washington, D. C. 

P case Say That You Sate It in RADIO -CRAFT 

GOOD MEN IN 
R A D I O 
HAVE GOOD 
You n ed meth. g mus e than just "200d intention,' 
to qualify for the good jobs In Radio and Television. 
Today's opportunities go to the men with TECHNICAL 
TRAINING. Our booklet. "A Tested Plan" tells how 
YOU can improve ruer position. write for your FREE 
COPY right now to - 
CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RC -12 3224 -16th St., N.W. Washington, D. C. 
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Now - 
You Can ELECTROPLATE 

EASILY WITH A BRUSH 

SOMETHING new for radio men - 
something which gives you the 

opportunity to make additional prof - 
its-or to improve your type of serv- 
ice. Here's an ELECTROPLATING 
KIT amazingly simple to operate - 
you just Electroplate with a Brush! 

NOT A TOY! 
household-- ashtrays. 

fixtures 
water ter faucets.ln worn 

brackets. door knob.. musical instruments. Jewel, 
and silverware and other ankles. Ira n India. 
apartments. 

off e buildings, medical 
articles á dental 

hotels. 
f apartments. 

factories. schools. laboratories. Exactly 
the me outfit mut larger, is used professional!). 
by electricians, slrcl1pre- nal.- hop c Rires one inge d automobile i- 
volt battery to Operate. 

You c electroplate tarnished receiver parts. 
escutcheons. contacts. wont dio ana d s 
orles. and display chassis. Put this REAI. ELEC- 

TROPLATING KIT to use immediately -make it the 

ymost 
useful article in v Mon, or laboratory. And. 

ou e n Get It absolutely FREE except for slight 
mailing costa. 

Subscribo today to RAPIOCRAFT for One year 
112 issues) 

n 
d r ive absolutely' FREE. this ELEC 

TROPLATING KIT. New subscribers are 
Isae.ret bed or extend 

an remittance t2.0Ó ̀lotus 10e for shipping 

fhante 
kin to the publishers. Canada 1 

oreign 12.85,. You will twelve your FREE.. REAL 

Pon rOlTFI 
OUTFIT return mail. Use coo. 

RADIO -CRAFT 
99 Hudson StrNt New York, N. Y 

RA DIOCRAFT 
99 Hudson Street. New York. N. Y. 

RC-1239 

Gentlemen: Enclosed luth t of $2.00 
for which enter m' suhxrrltation tot RAtilnu'ltA!'T 
for One Year .12 lassies.. Seoul Inc FREI'. ELEC- 
TROPLATING OUTFIT Canada and foreign $2S5í. 
In U. S. add only toe additional to cover nimsin2 
charoes on kit. 

O New Subscriber Z Extend Pn -cot Sub.,rmtuoit 

Name 

Address 

City State 

end remittance by cheek. money order n 
seal U. S. Postage Man,,.. Register letter tf you 

send cash or stamps., 
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NEW )'SUPER -PRO' 
(Continued fro 

ing than the other one on the same signal. 
If one indicates S9 and the other S4 the im- 
pression would be that the signal was weak- 
er in one set than the other, which would be 

true, but actually the transmitter would be 
sending exactly the sanie signal to each re- 
ceiver and the reports would be entirely 
false. With the Super -Pro the operator 
merely picks up the average loud signal and 
adjusts the control so that the S -meter 
reads whatever he is accustomed to report- 
ing that type of signal and front there on, 
all other signals are read in proportion to 
the strength of the signal on which the 
meter was set. 

TUBE SERVICES 
The tube line -up in the new Super -Pro 

includes two 6K7's as 1st and 2nd T.R.F. 
amplifiers; 6L7 1st- detector; 6K7 1st I.F. 
amplifier; two 6SK7's as 2nd and 3rd I.F. 
amplifiers; 6H6 2nd -detector; 6N7 noise 
limiter; 6SK7 beat-frequency oscillator; 
6SK7 À.V.C. amplifier; 6E16 A.C.C. and 
meter rectifier; 6('5 1st A.F.; 6F6 2nd A.F.; 
and two 6F6's push -pull output audio am- 
plifier. The power supply has 2 rectifiers -1 
type 5Z3 high -voltage rectifier. and 1 type 
80 low- voltage rectifier for the "C"-bias 
supply. 

The 2 carefully- designed tuned R.F. stages 
result in exceptional sensitivity with a very 
low background noise level. The gain in the 
1st stage is sufficient to override noises orig- 
inating in the tubes that follow, and the 
gain in the antenna circuit, or first tuned 
circuit, is great enough to definitely estab- 
lish a high signal -to -noise ratio even on the 
weakest signals. The antenna coil is de- 
signed to operate with a low- impedance 
feeder or lead -in system. The use of low- 
impedance lead -ins greatly reduces possibili- 
ty of mike pick -up and provides a simple 
means for using resonant and directional 
antenna systems. 

Band changing is accomplished by a multi - 
section cam -operated knife switch with sil- 
ver- plated contacts. No moving parts in this 
switch carry current and, therefore, there is 
little danger of this switch becoming noisy 
or introducing instability. 

Changes in I.F. band -width are accom- 
plished by mechanically varying the coup- 
ling between the primary and secondary- of 
the I.F. transformers. By means of a control 
knob on the panel, the operator can adjust 
the band -width of the receiver to provide 
highest possible fidelity with a minimum of 
interference. 

Special I.F. transformer design and the 
use of 3 stages. provide an abundance of 
amplification with no risk of instability. 
Ho rower/nu,/ en pia revs ha t'e always believed 
in using one mo.e tube rather Mall pushing 

Rear view of the latest Hammarlund "Super -Pro" 
Communications Race;var. 

Please Say That I'm, Sane it is RAD10 -CRAFT 

FOR DX -ers 
m page 340) 

a small number of tubes to the limit and 
thus jeopardizing the overall stability of 
the receiver. 

In the A.F. amplifier, this same practice 
has been followed. There are 3 stages and 
the maximum output is approximately 16 
watts. The new Super -Pro, of course, has 
all of the other necessities such as A.V.C., 
send -receive switch, phone and phono con- 
nections, etc., that make the receiver com- 
plete in every detail. 

The following parts list carries identify- 
ing letters and numbers which appear in 
the diagram shown on pg. 340. 

LIST OF PARTS 
(Model SP -200 and SP -200 -S Series 

INDUCTANCES 
Antenna assemblies 
Al, input coil, 10 to 20 pic.; 
A2, output coil. 10 to 20 mc.: 
BI, input coil, 5 to 10 me.; 
B2, output coil, 5 to 10 mc.; 
Cl *, 20 to 40 mc.; 
Cl, input coil, 2.5 to 5 Inc.; 
C2 *, 20 to 40 Inc.; 
C2, output coil, 2.5 to 5 mc.; 
Dl *, 2.5 to 5 mc.; 
Dl, input coil, 1,100 to 2.500 ke.: 
D2 *, 2.5 to 5 nie.; 
D2. output coil, 1,160 to 2,500 kt'.: 
E1 *, 1,250 to 2,500 kc.; 
Ei, input coil, 540 to 1.160 kc.; 
E2 *. 1,250 to 2.500 kc.; 
E2, output coil, 540 to 1,160 kc. 

/f.f. Assemblies 
F, 1st coil, IO to 20 nic.; 
G. 1st coil, 5 to 10 mc.; 
H*, 20 to 40 mc.; 
H, 1st coil, 2.5 to 5 nic.; 
J*. 2.5 to 5 mc.; 
J. 1st coil, 1,160 to 2,500 kc.; 
K*, 1.250 tu 2,500 kc.; 
K, 1st coil, 540 to 1,160 ke.; 
L. 2nd coil, 10 to 20 itc.; 
M, 2nd coil, 5 to 10 ntc.; 
N*, 20 to 40 mc.; 
N. 2nd coil, 2.5 to 5 mc.; 
P*, 2.5 to 5 mc.; 
P, 2nd coil. 1.160 to 2.500 kc.; 
Re, 1,250 to 2,500 kc.; 
R, 2nd coil, 540 to 1.160 kc. 

H.F. Assemblies 
S, osc, coil, 10 to 20 Inc.; 
T, ose. coil, 5 to 10 mc.; 
W*, 20 to 40 mc.; 
1V, osc. coil, 2.5 to 5 ntc.: 
ik*, 2.5 to 5 nic.; 
?C, osc. coil. 1.160 to 2.500 kc.; 
Y*, 1,250 to 2,500 kc.: 
Y, ose. coil, 540 to 1,160 lie.: 

Other Assemblies 
Tl, crystal filter (465 kc.); 
T2, T3, 1st and 2nd I.F. tranSforinrr ci' is 

T4, detector plate coil: 
T5, beat -oscillator coil; 
T6, A.V.C. plate coil. 

CONDENSERS 

2, 12. 22. 106. 107 *, mica, 600 nunf.: 
28, silver, 95 nun(.; 
34. silver. 50 nun(.; 
77, mica, 50 firm(.; 
9. 19, 
4, 14. 
7, 17, 

73. 

69, tubular, 0.02 -mf., 500 V.; 
24, tubular, 0.01 -mf., 500 V.; 
30, 36, 43. 46, 48, 51, 56, 58, 

85, 92. tubular, 
61, 63, 

0.05 -nif., 500 V.; 
40. 101, 102, tubular, 0.25 -mf., 400 V.; 
88. dry electrolytic, 40 inf., 150 V. 

i'.s,d in SP-20.-N Ntt'ie5 only. 

(Cuatinned on page 380 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO -CRAFT for DECEMBER, 

OPERATING NOTES 
(Continued from page 352) 

Current turned on anywhere in house would 
raise the volume. A new volume control 
eliminated the trouble. 

J. O. ROBERTS, 
Roberts Radio Service, 
St. Louis, Mich. 

LAFAYETTE D-40 
This receiver, a 6 -volt all -wave superhet.. 

came into the shop last week. Trouble: 
Blasting on powerful stations. 

Checking the A.V.C. circuit, it was found 
that the lower connection of the secondary 
of the 1st I.F.T. had been connected directly 
to ground at the factory, instead of being 
connected to the A.V.C. line. The company's 
service diagram, however, shows this eon - 
nection properly made to the A.V.C. line. 

Connecting the transformer to its proper 
place entirely cured the trouble. 

JEAN -PAI'L MARCOTTE, 
Amos, Quebec, Can., 
P. (). Box 271. 

CHEVROLET 1939 CAR -RADIO, PUSH -BUT- 
TON MODEL 985283 
This set tunes with a manual control; and 

also with pushbuttons operating an electric 
motor located inside the case. The set works 
OK with manual control, but when push- 
buttons are used the fuses blow. 

After wasting a good deal of time I 
found the trouble located in the 6 V. leads 
running to the tuning motor. These leads 
were lying against the relay that shuts off 
the motor when the stations are tuned -in. 
The movement of the relay rubbed- through 
the instlation and caused the "A" -hot lead 
to short to the motor. I have found 6 of 
these sets with this trouble in the last 2 
months. 

ALBERT YOUNG, JR. 

CROSLEY 156 

In the past year or so I have serviced 
several Crosley model 156 radio sets. In 
each case the set was inoperative. 

Upon investigation it was found that the 
set contained a vitreous -type voltage di- 
vider with 2 sections. The ohmic value of 
the section nearest ground which carries 
the bleeder current was in every case cor- 
rect but the section nearest the high- voltage 
end was in every case of the order of a 
megohm. Replacing the entire resistor or 
simply the high -voltage section by a 2 -watt 
wire -wound resistor solved the problem. 

I have found this type of resistor burned - 
out in several other types of Crosley re- 
ceivers due apparently to a too -low watts 
rating. 

CAPT. E. B. GARLAND, 
Signal Corps, U.S.A. 

STEWART -WARNER 01 -689 
-Reducing Needle Scratch 
If you should receive a complaint that 

there is excessive needle scratch during 
phonograph operation of the Model 01 -6B9, 
check the phonograph pickup connections at 
the "PHONO- RADIO" switch under the 
top panel as described below: 

(1) First samples of this receiver had a 
220,000 -ohm resistor across the pickup con- 
nections. In these sets, remove the 220,000 - 
ohm resistor and connect a 68,000 -ohm re- 
sistor (or 70,000 ohms, if no 68,000 -ohm 
unit is available) across the pickup. Then 
connect a 0.003 -mf. condenser across this 
shunt resistor. 

(2) A few sets had the 68,000 -ohm re- 
sistor connected across the pickup, but no 

939 3-7 
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0.003 -mf. condenser. In these sets add the 
0.003 -mf. condenser across the pickup con- 
nections. 

(3 1 Most sets will have a 68,000 -ohm 
resistor and a 0.003 -mf. condenser connect- 
ed across the pickup. These sets should not 
be (hanged but if there is excessive needle 
scratch, nuke sure the 0.003 -mf. condenser 
is not open -circuited. 

141 Some set, using n slightly different 
pickup have a 470,000 -ohm resistor and a 
0.001 -mf. condenser connected across the 
pickup. These should not he changed al- 
though a slightly larger condenser would 
cut the high motes more and such a con- 
denser could be used if the customer prefers 
the tone quality with the larger condenser. 

IMPORTANT -If there is any "growling" 
during phonograph operation, be sure the 
chassis hold -down bolts are loosened suffi- 
ciently to permit the radio chassis to float 
on its rubber cushions. Also. if it is a very 
early chassis, make the change described 
in No. 1, above. If this does not remove the 
growl replace the 22,000 -ohm resistor con- 
nected to the tap of the volume control 
with a 47.000 -ohm resistor. 

M. J. SCRINRE. 
Service Department, 
Stewart -Warner Corp. 

NEXT MONTH -How to make a home -made 
dynamic tester for servicing receivers. Reserve 
your January, 1940. issue today. 

Please Say That YAit Sou; It ire RADIO -CRAFT 

DATAPRINTS 
TESLA -OUDIN HI -FREQ. 

COILS 
20e Ea. in order for 10 

(Data and Drawings only.) 
36" Sp'k Tesla -Oudin Coil 40e 

II K.W. Exc. Trf. Data, 
included FREE I) 

6" Sp'k Tesla -Oudin Coil 40e 
11/4 K.W. Exc. Trf. Data. 

included FREE!) 
3" Sp'k Oudin; 110 Vt. 

"Kick Coil" type IOc 
3" Sp'k Tala Works on 

Ford Sp'k Coil 40c 
1" Sp'k Violetta Hi -Freq. Coil 40e 

Model Warships -Get List of Plans 

Induction PIPE & 

ORE LOCATOR 

Construction Data 40, 

YOU need these 
5 Meter Superhet. 

Meter Tr. & Rec. 
20 A.C. Probs. & Ana. 
20 Telephone Hook -ups 
100 Meth. Movements 
20 Motor Hook -ups 

DATAPRINTS! 
Resistance Measuring 

Bridge 
Weld. Transf. 2 K.W. 
Rewinding Armatures 
String Galvanometer 
20 Simple Bell Circuits 

Special Prices: 4 prints $1.00; 10 for $2.00; 
Single, 40e each. Get New Catalog 100 A. 

The DATAPRINT Co. 
Lock Box 322C, Ramsey, N. J. 
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FREQUENCY- MODULATED PROGRAMS 
(Continued front page 337) 

pable of producing audio voltages whose 
frequencies are proportional to the rate 
of frequency change of the received R.F. 
signal; and whose magnitudes are propor- 
tional to the amount of frequency change. 

There are several types of limiter and de- 
tecting circuits which may be utilized, but 
probably the simplest and most effective is 
a limiter circuit consisting of a sharp cut- 
off tube and a resistor in series with the 
grid of this tube developing a negative bias 
which is applied to other I.F. amplifier tubes. 

For the detecting system, an I.F. trans- 
former somewhat similar to that used for 
the discriminator of an automatic- frequen- 
cy- controlled receiver may be readily em- 
ployed, for the circuit is so arranged that if 
the intermediate frequency varies, a volt- 
age is developed across a resistor in the 
cathode circuits of a 6H6 rectifier tube. 

The limiter and detecting systems are 
shown schematically in Fig. 5. It might be 
pointed out in passing that the adjustment 
of the I.F. transformer feeding the 6116 is 
quite critical if good quality reception is to 
be obtained. 

It is gratifying to note that numerous 
commercial stations are being erected and 
put into operation. (See tabulation, at the 
end of this article, which lists all the high - 
frequency F.M. and A.M. stations. -Editor) 

A few other stations are transmitting and 
there is a considerable number which have 
been granted licenses and will shortly be in 
the process of construction. Thus the east- 
ern part of the United States should he 
well served with high -quality frequency - 
modulated transmission. In rural districts 
and in places where there are no local broad- 
casting stations, frequency modulation will 
be a great boon to the radio listeners for 
practically noiseless reception is assured at 
all times. 

"WIDE- BAND" F.M. 

Pioneering regular broadcast service with 
frequency modulation is the development of 
the Yankee Network in New England, 
where John Shepard, 3rd, President of The 
Yankee Network is building at Paxton a 
50,000 -watt frequency modulated trans- 
mitter to operate on the frequency of 43 
megacycles. The station has been in opera- 
tion 16 hours daily for over 2 months, 
utilizing the present installed capacity of 
transmitting equipment of about 2,000 
watts. Equipment to permit operation with 
full 50,000 watts will be completed and in 
operation in about 6 months, 

In addition, The Yankee Network is 
pioneering in the relaying of broadcast pro- 
grams from its studios to the main trans- 
mitter by means of a Frequency -Modulated 
Relay Station. This Relay Station, with call 
letters WEOD, operates on a frequency of 
133,030 kilocycles (133 mc.) The transmitter 
is located atop the studio building in Boston 
and transmits the program to the main 
transmitter at Paxton, an airline distance 
of 43 miles, where the programs are re- 
ceived and rebroadcast. 

This circuit has been in continuous oper- 
ation since May. and has rendered service 
free from interference and distortion with- 
out interruption since then. Tests of the 
coverage of the main transmitter at Paxton. 
which operates under the call letters 
W1X0J, indicate that with the present 
power of approximately 2 kilowatts, inter- 
ference -free service is obtained for a radius 
of 50 miles and more under all conditions. 

It should be noted that the demonstrated 
results of the experimentation by The 
Yankee Network are the result of the 
application of Major Armstrong's system of 
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wide -band Frequency Modulation and are 
not inherent in the use of Frequency Modu- 
lation per se. 

DYNAMIC RANGE; INTERFERENCE 
If a large dynamic range is to he had in 

frequency modulation transmission, the 
bandwidth necessary may be 100 kc. or more 
either side of the carrier. Obviously such 
bandwidths can not be obtained on present 
broadcast channels and it is necessary for 
frequency modulation transmission to re- 
sort to high frequencies where there is 
available space in the ether. Most frequency 
transmissions are thus around 7 meters (be- 
tween 39 and 44 mc.). 

When listening to frequency modulation 
transmissions. the dynamic range is very ap- 
parent. That is, the program may go from 
the lowest (volume) to the loudest passages 
of an opera with the same clearness and 
fidelity. Complete absence of interference is 
also very apparent especially during tintes 
of intense static when shortwave amplitude - 
modulated stations are completely blotted 
out. There seems to be very little fading. 
This may not he entirely due to the method 
of transmission but partly because of the 
frequency of transmission. Utilizing a well - 
designed receiver, a few microvolts signal is 
all that is necessary for good reception. 

There can be no interference from one 
station to another such as encountered in 
amplitude -modulated signals! If 2 frequency 
modulation stations some distance apart 
were to transmit on the same frequency and 
if a frequency modulation receiver were 
gradually moved between the 2 stations, 
either one or the other would be heard. 
There might he a "no man's land ", so to 
speak, where the program of one station and 
then the program of the other station would 
be heard, but there would be no interference 
as we know it. 

It would appear that frequency modula- 
tion will, in the years to come, come into 
its own and in a large measure supersede 
the present method of shortwave transmis- 
sion. It certainly has in its favor program 
enjoyment which can not be obtained by the 
older methods. 

This article has been prepared from data 
supplied by courtesy of Browning Labora- 
tories, Inc. 

Technicians may wish to refer to one of 
the following published articles: 

(1) "A Method of Reducing Disturbances 
in Radio Signaling by a System of 
Frequency Modulation." Edwin H. 
Armstrong, Proc., I.R.E., Vol. 24, No. 
5. May. 1936. 

(2) "New Ears for Your Radio Set and 
New Fortunes in Radio," Ken, June 
29. 1939. 

(3) "Revolution in Radio," Fortune, Octo- 
ber, 1939. 

(4) "Science Tunes in a New Kind of 
Static -Free Radio Service," Science 
News Letter, June 10, 1939. 

In order that radio Servicemen may 
have a practical, commercial circuit embody- 
ing the principles discussed by the authors. 
Radio -Craft has supplied the illustration 
and circuit of the G.E. HM -80 F.M. receiver. 
To complete this reference material for 
Servicemen the following additional infor- 
mation is given. 

I.F. ALIGNMENT 
Due to the good stability of components 

and the wide -band characteristics of the 
I.F. circuits. alignment should be unneces- 
sary under normal operating conditions. 
Should I.F. alignment become necessary, it 
will require a cathode -ray oscilloscope and 
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a 2.1 megacycle signal generator with a 
superimposed ± 300 kc. sweep frequency. 

This generator may be made by construct- 
ing an oscillator with the tank condenser 
semi -fixed and variable, the variable portion 
being designed to rotate with a motor and 
of proper capacity to give ± 300 kc. varia- 
tion of the 2.1 megacycle mid- frequency. 
(See "Home -Made Frequency Modulator," 
Oct., 1939, Radio -Craft.- Editor) Connect 
the vertical plates of the oscilloscope across 
resistor R10 and align transformers L5, L4 
and L3 progressively. A 2 nth. choke should 
he connected in series with the high side 
of the oscilloscope. 

With the same oscillator and sweep signal 
as used above, connect the vertical oscillo- 
scope plates across resistors R11 and R12. 
Align transformer L6 for an x- shaped cross- 
over curve. Proper alignment of C13 is indi- 
cated when the curve crosses about midway 
in the vertical plane. Proper alignment of 
C12 is indicated when the sides of the curve 
near crossover are nearest to a straight 
line. 

Note: Keep signal input high enough so 
that noise limiter is functioning. This point 
is indicated when an increase in signal 
input no longer changes the size of the 
curve. 

R.F. ALIGNMENT 

Make sure the dial pointer coincides with 
the first division on the low- frequency end 
of the dial scale when the gang condenser 
is completely closed. 

(1) Connect a 0 -50 or 0 -100 microamp. 
meter in series with the low end of RIO. 
A high- resistance, 0 -10 V., D.C. voltmeter 
may be used instead of the microammeter. 
Connect the voltmeter across R10 with a 
2 mhy. choke in series with the high side. 

(2) Apply an unmodulated signal in the 
region of 43 megacycles to the antenna. 

(3) Adjust pointer so it is set to the 
scale mark of the signal used and peak 
trimmers C36 and C35, in this order, for 
maximum meter reading. 

It is believed that the following list of 
A.M. and F.M. stations will prove not only 
interesting to technicians generally, but will 
be especially useful to Servicemen who may 
have occasion either to install or service 
amplitude- or frequency- modulated receiv- 
ers operating in the high -frequency region 
above about 25 megacycles (or below about 
12 meters). 

HIGH -FREQUENCY BROADCAST STATIONS 
Corrected to Oct. 3, 1939; see pg. 351 for additional listings. 

Federal Communications Commission, Washington, D. C. 
(Amplitude Modulated and, in italics, Frequency Modulated Stations) 

FREQUENCY 1Kc.) POWER 
LICENSEE AND LOCATION CALL LETTERS OR GROUPS RATING 
Edwin H. Armstrong, li'2 X.1/.V 42,800 .;ah 11-. 
North of Alpine, N. J. 117,430 
E. Anthony B. Sons, Inc., \V1XEQ 42,300 100W. 
Fairhaven, Mass. 
Bamberger B'dc'st'g Service, Inc., W'2XJI 25,300 100W. 
New York, N. Y. 
A. H. Belo Corp., \\'5X D 25,300 100W. 
Dallas, Texas 
('ity of New York, Municipal B'dc'st'g °\V2XVI' 26,100 1 KW. 
System, New York, N. Y. 
C.B.S., W2XDV 42,300 50W. 
New York, N. Y. 
C.B.S., W6XDA 42,300 100W. 
Los Angeles, Calif. 
C.B.S., W'9XHW 42,300 50W. 
Minneapolis, Minn. 
The Crosley Corp., \\'BXNL' 25,950 1KW. 
Cincinnati, Ohio 
Everett L. Dillard W9X A 26,000 1K W. 
(Comm9 Radio Equipment Co.) 
Kansas City, Mo. 
The Evening News Assn., \V8XWJ 42,060 500W. 
Detroit, Michigan 
General Electric Co., 1Y2XD.4 .¡3,200 30W. 
Schenectady, N. Y. 
General Electric Co., 1i-2XO Y 41,200 1.101i'. 
Albany, N. Y. 
William G. H. Finch, W2XWF 42,180 1KW. 
New York, N. Y. 
Head of the Lakes B'dc'st'g Co. W9XJL 26,100 250W. 
Superior, Wisc. 
Head of the Lakes B'de'st'g Co., .11-9X11/ 43,000 /KW. 
Superior, Wis. 
John V. L. Hogan, 11'2XQ2 4.3, 200 /KW. 
L. I. City, N. Y. 
C. M. Jansky, Jr., & Stuart L. Bailey IF3XO 43,200 /KW. 
Jansky & Bailey), Georgetown, D. C. 

The Journal Co., \\'9X AZ 42,260 500W. 
The Milwaukee Journal, 
Milwaukee, Wis. 
KLZ B'dc'st'g Co., \\'9XLA 25,400 100W. 
Denver, Colo. 
Knickerbocker B'dc'st'g Co., Inc., W2XQO 25,550 100W. 
Flushing, N. Y. 

Ben S. McGlashan, W6XKG 25,950 3KW. 
Los Angeles, Calif. 

(Continued on page 381) 
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VETTE P. A. 
Every special event in your 
area is an opportunity for 
you to make money today 
renting and installing sound 
systems. The auto show, 
prize fight, football game, 
political campaign -these 
are just a few of the press- 
ing needs for P.A. Cash in 
on them all with Lafayette 
-the PA. line that costs less to own. 
EAST TO BUY. Lafayette offers complete line 
of modern sound systems priced surprisingly low. 
Because they pay for themselves more quickly, be- 
cause they're outstanding in dependability, outlast- 
ing many units that cost twice the money, your 
profits are g with Lafayette. Send today for 
new FREE 1940 catalog. See this amazing PA. line, 
note the features, and the prices. 

Nahio Wire Teleoisioa lac. 
formerly WHOUSAIE RADIO URVICm, INC 

NEW TORE,N.T. CHICAGO, ILL. ATLANTA. GA. 
100 510 PI AVENUE' MI W. JACKSON BLVD. 235 PEACHTREE IT. 
BOSTON, MASS. IRONS. N. r.. NEWARK. M. J. JAMAICA. S. 1. 

ETTE 
PUBLIC 

liaDio Wire Teleulsion Inc 
Dopt. 3MP9 -100 Sixth Arc. Now York.. 

B Rush FREE Loloyette Catalog No. 78. 

I NAME 

ADDRESS._ 

B CITY 

'a 
STATE 

Jleixxner Analysct 
1'onm detti 

Kit eti(i0 Net. 

AUDIO 
5D- s0.oc0 
CYCLES 

VOLTMETER 
5. 15, 50, 150, 

500 VOLTS 
OSCILLATOR 
0.6 to 15.0 MC. 

RF IF 
rl, to 1700 KC. 

LINE CURRENT 
III to 3.0 AMP. 

THE MEISSNER ANALYST is a highly 
efficient new "trouble shooter," easy to read 
and operate. It will take the kinks out of 
your toughest servicing problems . save 
valuable time ... increase your profits. 
See the ANALYST at your Parts Jobber's - 
or mail coupon for FREE FOLDER. It tells 
the whole story. Ask about time payments. 

O7 
A FAMOUS NAME FOR TWO DECADES 

MEISSNER MFG. CO. 
Mt. Carmel, Ill. 

Send Folder on the Meissner ANALYST 
Also your complete '39-'40 CATALOG 

Name 

Dept. RC-1! 

LA,dress 

www.americanradiohistory.com

www.americanradiohistory.com


380 RADIO -CRAFT for DECEMBER. I4 $Q 

PRICED FOR CLEARANCE! 
Rockbottom Prices on Overstocked New and Rebuilt Merchandise 

When prices are low we buy! They're low now -LOWER THAN THEY EVER WILL BE- 
hence this sale. Most of the merchandise is new -never used; some of it reconditioned. 
1005, satisfaction on each transaction or your money refunded. 
ORDER FROM THIS PAGE. Use the convenient coupon below. Be sure to include sufficient 
extra remittance for parcel post ch , else the order will be shipped express, charges 
collect. Any excess will be refunded. C.O.U. shipments require a 20y;ó deposit. If full 
remittance accompanies order deduct 2'; discount. Send money order- certified check - 
new U. S. stamps. No C.O.U. to foreign countries. 

ORDER TODAY QUANTITIES LIMITED PROMPT SHIPMENTS ASSURED 

WESTINGHOUSE WATTHOUR METER 
Completely overhauled and 

Deready 
for Immediate service. 

signed for Sggar 10. 
volt. ruit. Servicemen 

2.wire A.C. 

in their snconsumption pe to check 

soldering iron tc.0 Reeeps 
costs down. If etc. 

the parts alone w uld 
bring the price. Tile la' elab- 
orate gear train odd 

ue é: s a co r ur u n, n of various 
Simple the line 

and 
2 w 

Wct load. 
ed In hey 

yay 
metal 

. sloe: siq" high. 
ape. wide. 5 deep. ll. 

Shp. Wt. 14 lbs. 
ITEM NO. 33 
Your Prim 

PORTABLE TELEGRAPH AND BUZZER 
FIELD SETS 

st` l áica Weern Electric. 
taro 

sleet.' buy If only for he 
pa ' It contains. New- 
never been prat: practising. 
ng. communications. 

Contains 

A 

ú s with 
1 

Dla t,. 
kylntacta. t e. teephonelit h s. 
earphone, r 

u 
d 

transformers, chokes. etc. 
$5U value easily. Coro. 

plete In wooden cam with 

Roos. ` Shy. 
and 

I. 12 p lbs. 

ITEM NO. IS $5,45 
Your Price ... $4.50 

SERVICEMEN! -EARN MORE MONEY WELDING! BRAZING! SOLDERING! 

Electrifying Domestic Sewing Machines 3 -I11-1 PORTABLE ELECTRIC TORCH 

WORKS FROM 110 VOLTS A.C. OR 

D.C. LINE 

a 

,a 1.ßh repairing that radio 
electrification of the old s 

ingA't machine. The cost Is amazingly 
low. Every "foot -treadle" housewife is 
a likely prospect. Only one hole drilled 
to mount the entire assembly. labor 
cost low. profit high. 

COMPLETE EQUIPMENT SUPPLIED 

Nothing else to buy. Rit Includes 
motor. bracket to tit any achine 
Intention name) tord, pulley and rheo- 
stat for knee or fout control. Motor is 
1/20 I11' 110 volts AC or 111', V. or 
00 eyelet. 5.000 RPM variable. double 

" shaft for either rotation. tlat -sided 
case to permit use un dmphead n 
chillt'a. Site 5" x 3" x eta '. Ship. Wt. 
lu lbs. 

ITEM NO. 37 
Your Price .... $8.65 

WESTON MODEL 562 A,C. -D.C. AMMETER 
Designed by Weston for the l'..i -. c..7. t. 
Co. Range. O to d Amps. It is a 
bull[ gneticvane type ammeter 

dt 
which. 

with suitable shunts, can be made to measure 
currents too. It Is 2" In diameter anal 

designed for panel mounting. Bakelite base 
and black- enameled cover. Ship. Wt. 2 lbs. 

ITEM NO. 35 
Your Price $1.25 

1/20 HP 2 -SPEED AC -DC MOTOR 
Double -Shalt, 5000 and 230 RPM 

brand new hark -gear rotors. Never been used. Steel m 
and fibre driven gears. The 230. RPMfthaftl Is 

stvrightp angles Dto 
Jott'it, aright or left by m g gear 
train. A suitable sized rheostat may 
be used cor controlling the speed. 
Shaft is 3 10.. Fur 11OVolt A.C. or 
D.C. 25 
and other. '..ill cycles. 

find the pdoul,le 

speeds sef Ils 
fo ̀I grinding. buffing. 

winding 

ITEM NO. 40 
Your Price ..... $5.25 

This electric torch Is not a gadget or a toy 
hut a sturdily built outfit using the finest 
materials. % itli it you are able to do pro- 
fessional type of welding. brazing and 
soldering work, regardless of whether or not 
you've had preelout experience. It will do a 

thousand and one jobs; fender welding. auto 
Italy repairs. bumpers. ylindera. tanks and 
industrial repairs -ideal for steel litters. 
plumbers. sheet metal jogs. engineers, main' 
tenaorn net. radio and bicycle repair me,,. 
etc. Works ton aluminum. brass. copper, Iron. 
steel and other metals. 

The 3 - i n i electric. torch I s so simply cal - 

-muted that t a buy t 
" 
uoperate 

It after 
reading the simple and concise Instructions 
tiltlni,hed with the Unit. Not necessary to 
know how to strike an arel All you do is 
Mod the torch into the light socket. adjust 
the carbons per inetrurlions, and prerto'- 
yuu hate all intense. blaziot dame. dy for 
cork. The outfit comes complete with power 
unit. electric cord. electrode holder. 
welding rods. blazing rods, solder nut, tog 

es. and instructions. 
Stye money: Do pour orn teltairina Earn 

money by .loiug repairing for ut Item. Simple. 
practical, durable and safe to handle -that's 
why the price is amazingly 1ow. Don't delay 
-order one today. Shp. Wt., I lbs. 

ITEM NO. 50 $6.95 Your Price W 

I /100 HP AC MOTOR 
Excellent for experimenting. me- 

chanical toys. dynamic window dls- 
Dlays, etc. Decolore 1750 RPM. 
Has 2 -sided shaft with tan blade 
on one end for cooling the motor. 
Housed In sturdy case with attached 
mounting bracket. Ship. Wt. . lbs. 

ITEM NO. 41 

Your Prim $1.49 

MOTOR.SPEED REDUCER 
Reduces the speed of electric motors 

1114 times. The gears are totally en- 
edosed ins steel case. Shaft, if. sleeve 
hearings 2..", shaft extension 3t. ". 
base to shaft centers 7" High speed 
shaft wt top. Mounting bolts 3 11,16- 

try ". 8111p. Vt. s tbs. 

ITEM NO. 42 

Your Price 
$4.72 

WE HAVE NO CATALOG. ORDER FROM THIS PAGE. 

HUDSON SPECIALTIES CO. - 40 -R West Broadway - N. Y. C. 

IT'S EASY TO ORDER CLIP COUPON MAIL NOW 

HUDSON SPECIALTIES CO.. 40 -R West Broadway, New York, N. Y. RC -1239 

I have circled below the numbers of the Items l'ni ordering. Ste full raud vd ß l include shipping 
charges) Is enclosed. 

OR my deposit of S Is enclosed (20 required), ship order t' O tt. far balance. INrw U.S. stamps. 

check or money order accepted.) 

Circle Item No. wanted: 16 33 35 37 40 41 42 no 

Name Address 

City 
State 

Send remittance by check. stamps or money order; register letter tt You send rash or stamp+. 

Please Say That 1 

NEW "SUPER -PRO" 
FOR DX -ers 

IC'ontinued from pape 3761 

RESISTORS 
(W: W.- wire -wound; M.-metallized) 
80, 4 ohms, W.-W., 5 watts; 
89, 750 ohms, W.-W., 10 watts; 
11 * , 21", 20 ohms, W.-W., t_ -watt: 
96, 300 ohms, M., '. -watt; 
98, 1,700 ohms, M., '_ -watt; 
10, 20, 44, 6, 47, 49, 57, 59, 16, 2,000 ohms, 

M., i_ -watt; 
99, 3,000 ohms, M., 1 watt: 
86, 5,000 ohms, M., p.- s- Watt; 
5, 15, 25, 50, 60, 10,000 ohms, M., ?2 -watt; 
37, 12,000 ohms, M., 2 watts; 
29. 25,000 ohms, M., 2 watts; 
35. 26, 66, 84, 50,000 ohms. M., i2 -watt; 
64, 72, 93, 50,000 ohms, M.. 1 watt; 
65. 75,000 ohms, M., ' -2 -watt; 
78, 0.25 -meg., M., ?-: -watt; 
3. 13, 23, 70, 74, 83, 0.5 -meg., M., ss -watt; 
53,'2 megs; M., '2 -watt; 
54, sensitivity control, 50,000 ohms; 
68, audio gain control, 0.25 -meg.; 
110, meter -adjusting potentiometer, 1,000 

ohms, W. -WW. 

TUBE SOCKETS 
8. 18, 45, 6K7; 
55, 62, 91, 6SK7: 
76, 95, 6116: 
79, 6N7: 
81, 6SJ7; 
71, 6C5; 
75, 87, 90, 6F6; 
27, OL7; 
42, 6.17. 

Misc. 
32, 33. 38. dial and meter lamps, 6.3 volts. 

.15- a111p.; 

94, tuning meter; 
100, off -on switch; 
52, 103, A.V.C. manual and speaker- phones 

switch; 
41, C.N. -mod. switch; 
31, send- receive switch; 
67, limiter switch; 
T7, push -pull input transformer; 
T8, push -pull output .transformer; 
1, antenna terminal strip; 
108 *, 1090. R.F. choke; 
39, relay terminal. strip; 
104, phono-speaker- phones terminal strip; 
105, connecting terminal strip. 

. u r 

..1 lu Si. .7 . 

NEW CIRCUITS 
IN MODERN RADIO RECEIVERS 

..t ,yle 3381 

type 6A7 as in Fig. 2A. The antenna is per- 
manently coupled to both input circuits and 
one detector or the other is thrown out of 
service simply by opening its cathode cir- 
cuit. Switch Sw. 1 accomplishes this change- 
over. The detector plates are in parallel. 
only one being used at a time. The individual 
circuits are otherwise conventional. 

(4) LINK COUPLING USED IN VIDEO AM- 
PLIFIER 

Andrea Models 1F5 and KTE -5. For 
it wide -band high -frequency video amplifier, 
link coupling lias certain characteristic 
advantages. 

Several of the video stages are coupled 
as in Fig. 2B. Any attempt of the amplifier 
to favor the resonant or center frequency 
is off -set by greater absorption of energy 
by the link circuit. The separate tuned link 
circuit is not actually coupled to the trans- 
former secondary except by way of the 
primary. As its resonant frequency is ap- 

(Confinued on following page) 
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HIGH FREQUENCY BROADCAST STATIONS 
(Continued from page 379) 

W6XRE 42,300 
116,950 
350,000 

W4XCA 26,150 

WISER 42,460 

W2XDG 42,420 

W2XHG 42.060 

W4XA 26.150 

\\'9XPD 25,900 

W8XXT 42,340 

WOXTA 26,000 

\'0X11 26,050 

W9XOK 25,300 

W1XEH 42.460 

W3XIR 42,140 

W4XBW 26,000 

WIXI'1E 40,400 

W1XKA 42,220 

W1XKB 42,220 
"4.',380 

WBXKA 42,220 
"42,600 

BA 26,100 

W5XA1' 26,125 

WISER 42,340 

Ben S. McGlashan, 
Los Angeles, Calif. 

Memphis Comm? Appeal Company, 
Memphis, Tenn. 
Midland B'dc'st'g Co., Inc., 
Kansas City, Mo. 
N.B.C., 
Bound Brook, N. J. 
N.B.C., 
New York, N. Y. 
Nat'l Life & Accident Insurance Co., Inc., 
Nashville, Tenn. 
The Pulitzer Pub. Co., 
St. Louis, Mo. 
Radio Air Service Corp., 
Cleveland, Ohio 
K. E. Schonert, 
Schonert Radio Service, 
Harrisburg, Ill. 
South Bend Tribune, 
South Bend, Ind. 
The Star -Times Pub. Co., 
St. Louis, Mo. 
Travelers B'dc'st'g Service Co., 
Avon, Conn. 
WCAU B'dc'st'g Co., 
Philadelphia, Pa. 
WDOD B'dc'st'g Corp., 
Chattanooga, Tenn. 
WDRC, Inc., 
lleriden, Conn. 
Westinghouse E. & M. Co., 
Boston, Mass. 
Westinghouse E. & M. Co., 
East Springfield, Mass. 
Westinghouse E. & M. Co., 
East Springfield, Mass. 
WHB B'dc'st'g Co., 
Kansas City, Mo. 
WRY Radiophone Co., 
Oklahoma City, Okla. 
The Yankee Network, Inc., 
Sargents Purchase, N. H. 

500W. 

250W. 

500W. 

150W. 

150W. 

1KW. 

100W. 

SOW. 

500W. 

100W. 

I00W. 

150W. 

100W. 

100W. 

1KTT-. 

50W. 

50W. 
/KW. 
50W. 
/KW. 

100\\-. 

100W, 

500W. 

Notes: Frequency Groups listed in Rule 1055: 
Group C: 35,600, 31,600, 38,600 and 41,000 kc. 
Group E (Selective) (1): 41,600, 86,500, 111,000 kc.; 12,: 88.000, 120,000, 240,000 

and 500,000 kc. 

"Construction permit only. 
* *Construction permit pending. 
Listings in italic are those of special frequency -modulated transmitters. 
C.B.S. -Columbia Broadcasting System, Inc. 
N.B.C. -National Broadcasting Company, Inc. 

NEW CIRCUITS IN MODERN RADIO RECEIVERS 
(Continued front preceding page) 

proached by the signal it tends to draw 
energy away from the secondary so that a 
fairly uniform band -pass characteristic is 
obtained. 

(5) BIAS OBTAINED FROM OSCILLATOR 
OUTPUT 
Emerson Models DB -296 and DB -301. 

Rectified high- frequency current generated 
by the regular oscillator in these receivers 
supplies the normal bias for the 1st.- detector 
and I.F. tubes. 

Referring to Fig. 2C at point A there will 

BE A RADIO SERVICE EXPERT 
Modern receivers require men with 
modern training for service work 

LEARN AT HOME 
Our home Inetructlon method and 
service equipment offer start. you 
earning money almost at once. Up 
to $3 an hour lacy in short time. 
Write for free hnuk. 
Radia Training Awes of America 

Dept. RC.129 
4525 Ravenswood Ave.. Chicago 

normally be an average negative voltage of 
approximately -18 volts when the oscillator 
is in operation. This is due to self- rectifica- 
tion of the grid. Impressed through the 
divider filter A, B, C, to ground, at B there 
will be approximately -3 volts; and at C, 
-0.25 -volt, D.C. Before A.V.C. action occurs 
point B is the regular bias supply for the 
controlled tubes. The A.V.C. action is de- 
layed until point C exceeds -3 volts or that 
of B due to rectification of a signal by the 
12SQ7GT 2nd -detector. No matter how neg- 
ative point B becomes due to the signal, it 
will hardly affect the voltage at A because 
of the relatively low value of the grid leak. 
Below -18 volts, B must change 750 volts 
for each volt change at A so the effect is 
negligible. 

This circuit avoids wasteful cathode or 
power -supply voltage dropping resistors. 

N.B. -There's an error in Fig. 2C. Arrow 
C should not point to ground but to junction 
of .Y -meg. and 0.25 -meg. resistors. -Ed. 
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Model THI R3 
Size tits" diameter. 3" high 

If it's a Tall< -Bake 

It's Wright - DeCoster 
With ALL the latest improvements Wright - 

DeCoster Talk -Bak units have become univer- 
sally recognized as the finest equipment made 
for inter- communication systems. 

Combining simplified installation, good ap- 
pearance, excellent operation, and extremely 
long life (without service costs), Talk -Bak 
units fulfill practically every operating nee.: 
in inter-communication work. 
Write for Talk -Bak literature and catalpa- Includ, 
your distributor's name. 
WrightDeCorter dl. ni butors are always anxious to 

WRIGHT -DECOSTER, Inc. 
2251 University Ave., St. Paul. Minn. 

Export Dept.: M. Simons L Son Co., New York 
Cable Address: "Bimontrlu" 

Canadian Representatives: 
Wm. F. Kelly Co., 1207 Bay St.. Torente, Ontario 

Taylor a Pearson, Ltd., Edmonton. Alberta 

-C13 rlghted. 

Sensational 
/fiIystetious 

WIRELESS RECORD PLAYER 
REPRDUr, is l'IIONOGIRA'lt IRECORDE THROUGH 

ANY RADIO uithout any connections between record 
player and radio set. No wires necessary. 

By means of 3 lietoly deteloped unit using 2 tubes, 
energy from 'the -PICKET" is transferred by radiation 
to your radio receiver ¡Gitlin a distance of 25 feet or 

more. on the unused 
channel of your radio. 
and is tuned in like env 
other station. Will work 
itit any SIZE HAD'. 

REGARDLESS OF 
AGE, MAKE OR 
TYPE. 

Requires absolutely 
no technical knoutedge 
to install, just plug int.' 
your nearest ele'irh: 
socket. Permits normal 

t 
operation 

and tone ólcontrol of 
your radio. Instantly 
solves all impedance 
matching problems. 

MICROPHONE OCT- 
LET PERMITS YOU 
TO USE A CARBON Mleuol'llo NF.'Ib TICS \.$ %IiT 10111 VOICE THROUGH 

ANY 1tA1tIO. 

FEATURES OF MODEL V.2 
* OPERATION -110.120 volts 50 cycles * PICKUP -Crystal tangent full floating arm- * VOLUME CONTROL combined with on -off switch * SELF STARTING MOTOR -78 R.P.M. * PLAYS 10 OR 12 INCH RECORDS * MICROPHONE OUTLET for carbon mike * PORTABLE CASE - brown leatherette - sturdy and 

rugged $995 READY * Net weight -10 lbs. TO USE * Shipping wellhl -14 lbs. * Sin l4'a a 111, x inches WITH 2 TUBES 
SPECIALS 

V3 in Walnut Cabinet Same Features as V2 ,,..512.93 
V4 Record Player in Walnut Cabinet 9.93 
V5 Record Player In Portable Leatherette 7.95 
Crystal Pickup 2.95 
Self- Starting Motor Phono 10" Turntable 2.95 
Two -Tube Wireless Phono Transmitter with Two 

Tubes 3.95 

FREE CATALOG ON REQUEST 

DISCAPHONE MFG. CO." Broadw k RAT, 902 
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It's NEW and it's the one and only 

P. A. HAN D B 00K 

ONLY 

25 
CENTS 
A COPY MOST COMPLETE 

AND AUTHENTIC 
P.A. BOOK PUBLISHED 

'rafter no book has t been epublished which 
amplifiers and sound also kindredn 

lam complete, authentic volume is al+nott 
u nbelievable. Yet, it is ss fact. there is no book in print which covers Public Address from A to Z. 
To bridge this 

ovewmrberxl 15th volume 
RADIO-CRAFT c Ad. on len of such magnitude --so plea and authoritative -that eery man engaged in radio can have both 

towoperation reticel and practical knowledge of the function 
and or a d systems. The editorial pages 

r illed with instruction and replete with II' 
lustratlons that the volume fully justifies Its title -1939.40 AMPLIFIER HANDBOOK AND PUBLIC AD- 
DRESS GUIDE. . to-oat Il v\'Irnrmil, on Public Ad. dress hould t.,. r who con. 
e ietently build. pmenl. 

A MATCHLESS VOLUME 
As e leu a: you would expect to find any engineer. 

fmg 
handbook -tins is how the mho or P. L. slim 

indx he AMPLIFIER HANDBOOK AND PUBLIC AD. 
DRESS GUIDE. Wih e 

, 
cobol Ierlirr irai data compiled 

front all exceptionally [ante :windier f .+oura-ea the 
volume Covers nearly two hundre ifferent blerte 
coordinating eonrei.na,le ,ranch or iUli!ivision of Public Address 

THE CONTENTS 
To actually >how the scone and magnitude of the 
ASIPLIFIER HANDBOOK AND PI'RLIC ADDKESt 
GUIDE. an analysis of he . rt. + found a the 
ghat. showings 

Ileabr 
akdowrn "r f) tali 

r . 

bal festurel 
, r 1 t .stn . ,i,linr. 

RADCRAFT PUBLICATIONS 99 HUDSON STREET NEW YORK, N. Y. 

r 
RADCRAFT PUBLICATIONS. INC. 99 HUDSON STREET * NEW YORK, N. Y. RC -1231 

Gentlemen Enclosed find nn' remittance of 21, fol ldrh Semi POSTPAID. o COPY Of Your NE" 
1939e0 AMPLIFIER HANDBOOK AND PUBLIC ADDRESS GUID 

e 
E. 

I 
I 
1 

I 

Send me others, for friends, also POSTPAID e 21c each. 

Namo 's d'ires, 

City ,tat, 

Remit by cheek 
if you send rash 

or money rder: ister letter 
nr unu+nl f' . 1,n, ads S'ImO+ 

A Resume of the Contents of the 

AMPLIFIER HANDBOOK 
AND PUBLIC ADDRESS GUIDE 

PREFACE 
INTRODUCTION 
CHAPTER I- FUNDAMENTALS 
l'acuum Tube as Amplifier- Ratings -Bel+ and 
Decibels - Harmonic, - Distortion -Attenuation- 
Gsin -Ohm's Law -Bridge Circuits-Rectitication- 
Nlicrophonica - Condensers - Resistors- Impedance- 
Phase - Resonance- Inductance- Frequency -Mag- 
netism- Shielding. 
CHAPTER II- VACUUM TUBES 
voltage Amplifiers -Power Amplifiers- Control and 
Indicator Tubes -Rectifiers- Ballast and Regulator. 

CHAPTER III -CIRCUIT ANALYSIS 
Inputs -Coupling -Degeneration I Inverse Feedback, - Frequency s:ompeneat ion - Outputs- Push - Pull -- 
Phase Inversion-Clue A. A -B, B, Al. etc. -Hum- 
Rucking- Automatic Gain Control -Spectrum Con - 

trol- TimeDelcy -Tone Compensation- Voltage DI- 
viders- Swinging Chokes -Beam Power- PustuPuU. 
CHAPTER IV- MICROPHONES 
Carbon -Condenser- ElectrodynamlrRibbon IVeloc- 
Ityl -Crystsl -Lapel- Coi -directional (cardlold) - 
Elect romagnetle- Tranadueers. 
CHAPTER V- AMPLIFIERS AND PREAMPLI. 

FIERS 
A.C.- D.C. -A.C. -D.r. 1120 V.1- A.C.'D.C. (R V. 
L.C. - 120 V. A.C. I- 3 /nblle- Portable -Multi. 
Channel- Blphonlc- Preamplifiers- Monitors. 
CHAPTER VI- LOUDSPEAKERS 
Magnetlt Dynamic -P. Dynamic -Crystal -Horn 
Unite. 
CHAPTER VII -HORNS AND BAFFLES 
Flat - Infinite -Ortave Resonance -Exponent lal- 
Flares- Labyrint hs -l'er idymun ic- Btphonie. 
CHAPTER VIII -AMPLIFIER COMPONENTS 
Resistors - Condensers - Transformers - Chokes - 
Fuses -Sockets -Chassis and Housings-Metere- 
Nalne Plates and Bemis-Terminals-Jacks and 
Plugs -Switches- Frequency Filters -Bias Cells - 
Tote and Volume (Attenuatorl Controls- Pads -L. 
T. H, etc. 
CHAPTER IX -POWER SUPPLIES 
Power Linea -Batteries -Converters and Generators 
-Rectifier Tubes -Dry Rectifiers -Vibrators and 
inverters -Blue Supplies -Field Exciters- Ballasts 
and Regulators. 
CHAPTER X- ACCESSORIES 
Coin Phonographs -P.A. Tuners. 
CHAPTER XI- RECORDING AND PLAYBACK 
Pickups- 33 -1/3 and 78 r.p.nl. Turntables -Film. 
Dise and Wire-Recorders- Lateral and Vertical 
hill- anddale ) Recording -High Fidelity Recording 

and Playback- Accessories. 
CHAPTER XII- MATCHING AND MIXING 
Input to Amplifier- Amplifier to Line -Line to 
Speakers - Pads -At tenuators -Matching Amplifiers 
-Booster Amplifiers. 
CHAPTER XIII- ACOUSTICS 
Absorption -Reverberation and Echo-Low-Level 
Distribution -High -Level Distrlhut ion. 
CHAPTER XIV- SELLING SOUND 
Etlsles -Who are the prospects 2-What are reason- 
able charges 7 -Sidel Ines -Account Inc- Advertising 
and Publicity. 
CHAPTER XV- SCHOOL SOUND SYSTEMS 
CHAPTER XVI -CALL SYSTEMS 
Railroads-Hotels-Restaurants. 
CHAPTER XVII- INTERCOMMUNICATORS 
Wire Type- WiredRodio Type- Switchless- Multi 
ple- Station. 
CHAPTER XVIII- TALKIES 
Soundheads -- Amplifiers -L udepeekers -Sound on - 

F'llm- Sound -on- Disc- Home-Talklee- Commercial- 
Talkies. 
CHAPTER XIX- HEARING AIDS 
Tubeless -Tube Type. 
CHAPTER XX- MISCELLANEOUS APPLICA 

TIONS 
CHAPTER XXI- FORMULAS AND TABLES 
CHAPTER XXII -TEST EQUIPMENT 
sl alti- lfolere- l;. -R. Oscilloscope -A.F. Oscillators 
--Output (Level) Indicators -V.T. Voltmeters. 

CHAPTER XXIII- INSTALLATION PROCEDURE 
['lacement of Equipment Microphones. Amplifiers. 
Loudspeakers l -Use of woofers and Tweeters-t% Ir' 
ing'--lndoor. and Outdoors -Portable and yt -Pd!e 
Set Cps- Permanent Installat Ions. 
CHAPTER XXIV- SERVICING 
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WAR NEWS VIA RADIO 
COO ir,,, e dog, .,,.-rI 

terns. In the middle of the battery -like box 
is a dial calibrated in minutes, a center knob 
marked in seconds, and a red hand which 
starts moving the moment the device is set 
into operation. When the red hand stops at 
zero (placed where the "12" is on the ordi- 
nary clock face) it indicates that all the 
allotted time has been consumed. At this, 
2 photoflood bulbs set in the 2 red lanterns 
flash -so swiftly and brightly that even if 
the announcer's back is turned, he cannot 
miss the signal. ( See photo, pg. 327.1 

To eliminate the necessity for opening 
and closing the door of Studio 9 when spe- 
cial bulletins of importance come in during 
air -time, a unique "news- slit" has been con- 
structed in the studio wall through which 
bulletins can be slipped to the announcer 
inside. 

Paul White's office and the adjoining news 
ticker and cable rooms are all designed so 
that, in an emergency, they can be placed 
instantly in contact with every department 
of C.B.S. Mr. White's telephone, for exam- 
ple, is no ordinary telephone, but the focal 
point for desk telephones all over the build- 
ing. When he picks it up to make an emer- 
gency call, the telephones of executives in 
at least a dozen departments ring instantly, 
and a red light flashes on at their respective 
desks. This simple factor is of the utmost 
importance during a crisis, when at a mo- 
ment's notice, Mr. White must clear net - 
work time, arrange for the rerouting of 
programs, and accomplish a half -dozen other 
details connected with a sudden change in 
schedule. 

WORLD -WIDE "LISTENING ROOM" 
Probably- the most interesting room dur- 

ing the present war is the "listening room" 
adjoining Studio 9. Here shortwave broad- 
casts are received from 24 foreign countries 

for translation by a group of linguists. 
These broadcasts are never heard on the 

C.B.S. network, but they are important to 
Columbia's war coverage as background ma- 
terial, inasmuch as they often contain news 
bulletins and official statements issued by 
foreign governments, which are indicative 
of news trends. Of course a good many also 
contain propaganda, atrocity stories, and 
the like, but it is up to the broadcasters to 
cheek on such information and make sure 
that it is reliable before using it. 

DX RECEIVING STATION 

Columbia maintains its own receiving sta- 
tion for these shortwave programs. It is a 
10 x 12 foot shack out at Forest Hills, in a 
-pot which was selected after long search by 
the C.B.S. engineers, as being satisfactory 
for clear reception from abroad. 

Equipment inside consists of commercial 
receivers, modified by the engineering de- 
partment for extreme sensitivity. They are 
capable of tuning -in on shortwave programs 
not only directed to the United States from 
Europe, but on European shortwave broad- 
casts which have been beamed to such re- 
mote places as South Africa, China, and 
India. 

News, as one can see front the foregoing 
descriptions, is coming in to C.R.S. from 
many sources. Technically, the set -up for 
getting it speedily on the air is practically 
perfect. The only problems still left to the 
broadcasters are those of accuracy, foreign 
censorship, and neutrality. And these are 
matters outside the realm of traffic and en- 
gineering operations. 

Radio -Craft extends its thanks to 
Miss Lucille Fletcher for her cooperation in 
making this article and its illustrations 
available. 

WIDE -RANGE LOUDSPEAKER 
(Continued fcom pape 3301 

out to a limit of 12,000 to 15,000 cycles by 
means of the new reproducer design. 

In other words the electrical signal to the 
voice coil may be "flat" (without any seri- 
ous drop) out to about 18,000 cycles but this 
limit is not reached in the acoustical repro- 
duction. In general the effective frequency 
response range of the new loudspeaker de- 
sign described here may be taken as about 
12,000 to 13.000 cycles. 

The practical limit of the high- frequency 
response of this loudspeaker, as with any 
reproducer, is partly a function of the signal 
intensity at these high frequencies. In other 
words if means are provided for making 
the limits of the high -frequency range dis- 
proportionately strong these frequencies 
may be reproduced where otherwise they 
would not be heard. The essential difference 
between this "Single -Unit Wide -Range 
Loudspeaker" (now standard equipment in 
one G.E. frequency-modulated receiver) and 
preceding types is that, in addition to the 
response being more uniform throughout 
the entire audio range. the response limit 
is reached at a new high frequency.- Editor 

RADIO -('RAFT 

Gentlemen: 
We wish to call to your attention, a state- 

ment in the June issue of Radio -Craft, and 
which we think is entitled to some discus- 
sion. This appears in the article headed 

"The Radio Month in Review" and i,. , 

first paragraph on page 748 which re:., - .. 

follows: 
"Another out standing achievement 

brought to light at this meeting was the 
G.E. high -fidelity loudspeaker now standard 
in the new 'F.M.' receivers of the same 
make. A smoothly- graded range in the thick- 
ness of the loudspeaker diaphragm serves to 
maintain uniform compliance right out to 
the carpinchoe edge of the cone. The result 
is a unit readily capable of handling over 
0 W. with a frequency range plus or minus 
1 rib.. of 30 to 18,000 cycles." 

We wish to challenge these facts and 
render very serious objections to the print- 
ing of such statements in your magazine. 
This speaker in question comes nowhere 
near this performance and we feel that such 
exaggerated statements in connection with 
speaker characteristics do serious damage in 
the industry by establishing false impres- 
sions in the minds of the public and mis- 
leading them in their demands in connection 
with speaker results. We doubt very much 
if the speaker in question has a response 
covering half the frequency range men- 
tioned, with less than a 10 db. total varia- 
tion from uniform response. 

The principle involved in this case is a 
very serious one and we feel that more 
attention is going to have to be paid to 

tCo7tinucfl or following page 
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Radolck offers You the tir ist t. 
your money! l.nnest Priers' Ices 
I leaf I q" Biggest Values: Alost 
Cmnplet e Stock! Fastest Se I 

Send for your Fn FE 
n ,. 

con' NOM ' 

OVER 15,000 REP 
The ta rld's tnnst complete stock 
of !edict repair parts and t sat t 
dnpllrate replacentents. All bead 

lug brand.. All antrant I. Imo 
e.1 PI it , 

COMPLETE TUBE S 
All t, pes. ILCA, Sy',ania, Ray- 
theon. l'hilco, etc. Includes l:el- 
tog. special Majestic types anti 
transmitting tubes. Complete se 
ken Ion. 

NEWEST TEST INS 
The mo=t complete lisle ever dis- 
played In an, catalog. All leading 
make. tale t lin trro,ed models at 

GREATEST RADI 
411, 

Nett is 
con, bloat Ions. AUlnmt le tuning 

Beautiful cabinets. Neu sell, 
lan,° been Is ana ennlmneet 

R PARTS ; á ' 
EVERYTHING FOR A 
Complete alibi radin section. In- 
rhoys t ibrator replacement guide. 
nee :roto aerials. custom Panel 
root rnl Plut es for all autos, nett 
est Am sets. 

COMPLETE P. A. S 
New lain public address atoli- 
tiers from 5 to Inn st do. Coo 
plate t'. .t. Systems for pes ma 
,,_hr n.,hile ums P. lr n, i..1 

NEW ELECTRICAL A 

Extra P aflu for Tout St andal 
Brand Electric Irons, Stores Heaters, Percolators, Waffle Irons. Vacuum Cleaner Trains, Clock. 
Mixers, etc., at lowest prices: 

The RADOLEK 
601 W. Randolph, Chicago, 
Dept. C -36 
Send the 1940 Hadolek Radio Profit Guide Ertl E. 

Name 

Address 
Servicent117 meuler í Etpertmenter f 
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WHAT IS AN-1 

"EXPENSIVE " 

RESISTOR 
You can buy resistors at 

almost any price -but, remem 
ber, you generally get just 
about what you pay for. One 
lost service customer, one call- 
back as the result of trouble 
with a "cheap" resistor can 
cost far more than you can 
possibly save on dozens of 
resistor "bargains." 

Insist on IRC Insulated Met. 
alliyed Resistors - the finest 
most reliable resistors at any 
price. You can rely on them 
any time, any place, under 
the most severe conditions. 
They are a good investment 
in long, satisfactory perform- 
ance. They are the least 
expensive resistors to use 
because they are the best 
resistors for protecting your 
reputation for highest quality 
workmanship on every job. 

INTERNATIONAL 
RESISTANCE CO. 
401 N. Broad St., Philadelphia, Pa. 

1,í -WATT (BT-I/2) 
17c Llst 

1 -WATT (11T1) 
20e List 

2 -WATTS (8T.2) 
30e List 

INSULATED 

Mtai 
RESISTORS 

i 

RADIO -CRAFT 

(Continued from preceding page) 

statements of facts concerning character- 
istics of radio equipment, because these ex- 
aggerations are gradually increasing due to 
the fact that each one follows, in a com- 
parative sense, with a more exaggerated 
statement from the balance of the field, 
which is cumulative in effect and which, 
having reached its present extreme is rapid- 
ly destroying the public's confidence in the 
honesty of the industry. 

We are becoming increasingly alarmed 
about this condition and feel that an organ- 
ized movement must soon be made to correct 
these practices. 

With the hope that this letter may at 
least direct a trend of thought with this 
objective in mind, we are 

L. B. BRITTAIN, 

Lansing Manufacturing Co. 

for DECEMBER, 1939 

lNde/x, .W 4dUN.41Pllti 

STATEMENT OF THE OWNERSHIP, MAN- 
AGEMENT, CIRCULATION. ETC.. REQUIRED 
BY THE ACTS OF CONGRESS OF AUGUST 

24, 1912. AND MARCH, 3 1933. 

Of RADIO- CRAFT, published monthly at 
Springfield, Mass.. for October 1, 1939. 

State of New York 
County of New York, as. 

Before me. a Notary Public in and for the 
State and county aforesaid, personally appeared 
H. Gernsback, who. having been duly sworn 
according to law, deposes and says that he is 
the editor of Radio -Craft and that the following 
is, to the best of his knowledge and belief, a true 
statement of the ownership, management (and 
if a daily paper, the circulation), etc., of the 
aforesaid publication for the date shown in the 
above caption, required by the Act of August 24, 
1912 and as amended by the Act of March 3, 
1933, embodied in section 537, Postal Laws and 
Regulations, printed on the reverse of this form, 
to wit: 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: Publisher, Radcraft Publications, 
Inc., 99 Hudson St.. New York. N. Y.; Editor. H. 
Gernsback, 99 Hudson St., New York, N. Y. 
Managing Editor, R. D. Washburne, 99 Hudson 
St., New York, N. Y.: Business Managers, none. 

2. That the owner is: ¡I( owned by a corpora- 
tion. its name and address must be stated and 
also immediately thereunder the names and ad- 
dresses of stockholders owning or holding one 
per cent or more of total amount of stock. If not 
owned by a corporation, the names and ad- 
dresses of the individual owners must be given. 
If owned by a firm, company, or other unincor- 
porated concern. its name and address, as well 
as those of each individual member, must be 
:riven.) Radcraft Publications. Inc., 99 Hudson 
St.. New York. N. Y.; H. Gernsback, 99 Hudson 
St., New York. N. Y. 

3. That the known bondholders, mortgagees. 
and other security holders owning or holding 1 

per cent or more of total amount of bonds. 
mortgages, or other securities are: ¡if there are 
none. so state.) None. 

4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and 
security holders, if any, contain not only the 
list of stockholders and security holders as they 
appear upon the books of the company but also, 
in cases where the stockholder or security holder 
appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee 
is acting, is given : also that the said two para- 
graphs contain statements embracing affiant's full 
knowledge and belief as to the circumstances and 
conditions under which stockholders and security 
holders who do not appear upon the books of the 
company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner: 
and this affiant has no reason to believe that any 
other person, association, or corporation has any 
interest direct or indirect in the said stock. 
bonds, or other securities than as so stated by 
him. 

5. That the average number of copies of each 
issue of this publication sold or distributed. 
through the mails or otherwise. to paid sub- 
.-cribers during the twelve months preceding the 
date shown above is 

This information is required from daily pub- 
lications only.) 

H. GERNSBACK, Publisher. 
Sworn to and subscribed before me this 20th 

day of Sept., 1939. 
MAURICE COYNE. Notary Public. 

Notary Public. N. Y. Co. No. 562 

(My commission expires March 30, 1940.) 
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THE NEW 

WESTON 
A Battery 
Condition Test 

"Good - Replace" 

MODEL 777 

TUBE and BATTERY TESTER 

tests batteries as well as tubes under load 
... gives dealers and servicemen extra 
sales and profit from battery replacements! 

Available in 

counter and 
portable types 

Tests Radio Batteries Under Correct Load 
"Good - Replace" indications based on battery 
manufacturers' standards and receiver requirements 
for good reception. 

* Tests high filament 
voltage tubes (up to 117 

volt types) 

* Tests Loktal tubes 

* Tests OZ4 

* Tests ballast tubes 

* Tests for shorts 

* Tests for noise 

* Tests open elements 

* Individual element 
test 

* Spare socket for pos- 
sible future requirement 

* Large WESTON Meter 

Look at the figures ... and the opportunity. Over 30% of 
radio sales in recent months were portable battery or com- 
bination receivers. And sales still mounting and expected 
tc climb in 1940. Here's a real opportunity to sell tubes .. . 

and a brand new market in the sale of battery replace- 
ments. a a a To enable servicemen and dealers to "cash in" 
on this opportunity, WESTON provides the Model 777 
Tester ... which not only provides a thorough check on 
all tubes, but also tests all radio batteries under load. The 
"Good - Replace" scale instantly indicates whether the 
battery delivers sufficient potential to insure good recep- 
tion. (Such a test cannot be made with ordinary batter3J 
testers, nor with high current drain meters.) a a a So with 
Model 777 you not only will be equipped with a tube 
checker that will remain serviceable for years, but you 
also will be able to check the batteries while you are check- 
ing the tubes. No tube checker today is up -to -date unless 
it supplies this battery test ... enables you to give com- 
plete customer satisfaction, with more profit for yourself. 
Be sure you have complete information on Model 777. 
Return the coupon today. 

WESTON ELECTRICAL INSTRUMENT CORP. 
549 Frelinghuysen Avenue 

Newark, New Jersey 
Send literature on the Model 777 Tube and Battery Tester. 

Name 

Address 

City ___....._. State.. 
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From zero to 44 millió vit 

in 20 years! 

in two decades research in RCA Laboratories has 

played a big part in making radio set ownership exceed 
the figures for any other electrical device 

People want radio sets more than they 
want anything else in the line of elec- 

trical equipment.This is proved by the 

fact that there are in the United States 

more radio sets than electric irons, or 
toasters, or washing machines, or vacuum 
cleaners, or any other electrical device. 

Even the 44 million radios in this coun- 

try are not enough. Millions of homes 

want more radios, and want to replace 

old models with new. 
RCA takes pride in the fact that the 

intense public interest in radio, and the 
ever -growing market for radio sets, 

both rest in no small degree on re- 
search in RCA Laboratories. From 
these studies there have come many 
of the important advances constantly 
made in set design and performance. 
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But RCA does more. Through the 
National Broadcasting Company it ren- 
ders a fundamental service that contrib- 
utes to the life -blood of the radio busi- 
ness... broadcasting. For interest in buy- 
ing radio sets depends on a continuous 
offering of good programs, and constant 
advance in the art of broadcasting. NBC 
discovered or developed many of the 
basic principles of radio entertainment, 
and is responsible for a large proportion 
of the advances that have been made in 

the technical aspects of broadcasting. 
This.year RCA celebrates its twen- 

tieth anniversary, confident that it 
has rendered in two decades a pio- 

neering service of the utmost impor- 
tance to a great American industry 
as well as to the American public. 

RADIO CORPORATION 

RCA Manufacturing Co., Inc. 

R.C.A. Communications, Inc. 

OF AMERICA 
RADIO CITY, N. Y. 

RCA Laboratories Radiomarine Corporation of America 

National Broadcasting Company RCA Institutes, Inc. 
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