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HERE'S 

6y S. J. E. 
(NAME AND ADDRESS 
SENT UPON REQUEST) 

"I had an EIS a week job In a shoe factory. I'd 
probably be at It today if I hadn't read about the 
opportunities in Radio and started training at home 

for them." 

"The t atntng National Radio Institute gave me 

was so practical I was soon ready to make Si, $10, 

$15 a week in spare time servicing Radio sets." 

"When I finished training I accepted a job as 

surriceman with a Radio store. In three weeks 
L was made senico manager at more than twice 
abet I earned In the shoe factory." 

"Eight months later N. R. 1. Employment De- 
partment sent me to Station KWLR as a Radio 
operator. Now I am Radio Engineer at Station 
WSCI. I am also connected with Television Sta- 
tion WOXE." 

"N. R. I. Training took me out of a ins -Day shoe 
factory job and put me into Radio at good pay. 
Radio is growing fast. The field is wide open to 
properly trained men." 

p,i °%how I TrainYou aY Home 

+oBE A RADIO EXPERT 
Many Make S30, 

S5O, $75 a Week 
Do you too want a better 

.SMITH.Pre1sldent job? Do you too want to 
1sh11Islied 19141u1n make more money? Ra- 

di.. offers many spare time and full time op- 
pc rtunities for good pay. 

Get Ready Now For Jobs Like These 
Br tadcasting stations employ engineers, opera- 
tor=, station managers and pay up to $5,000 a 
yea. r. Spare time Radio set servicing pays many 
$210 to $500 a year-full time servicing jobs pay 
many $30, $50. $75 a week. Many Radio Experts 
an operating full or part time Radio businesses. 
Ra lb manufacturers and jobbers employ testers, 
ins.ectors, foremen, engineers, servicemen, pay- 
ins up to $6,000 a year. Radio operators on ships 
get good pay, see the world. Automobile. police. 
aviation, commercial Radio. loud speaker systems. 
off. - good opportunities now and for the future. 
Tel vision promises good jobs soon. Men I trained 
Mee good jobs in these branches of Radio. 

Many Make SS, 510, S15 a Week Extra 
In Spare Time While Learning 

Th. day you enroll I start sending you Extra 
Mo ley Job Sheets. They show you how to do Ra- 
dic repair jobs: how to cash in quickly. Through- 
out your training I send plans and ideas that 
ma le good spare time money -from $200 to $500 
a > esr -for hundreds of fellows. I send special 
Rat ao equipment, give you practical Radio expe- 
riem se- -show how to conduct experiments, build ci nits illustrating important Radio principles. 

1 Give You 

a Professional 

Servicing 

Instrument 

Here is the instrument every Radio expert needs and 
cants- -an All- Nave. All - Purpose. Set Servicing In- 

strument. It contains everything necessary to measure 
A.C. and D.C. voltages and current; test tubes, resistance; 
adjust and align any set. old or new. It satisfies your 
needs for professional servicing after you graduate -eat 
help Yon make extra money servicing sets while training. 

áJ. E. SMITH, President, Dept. SBX, 
National Radio Institute, Washington, D. C. 

Find Out What Radio Offers You 
Mail the coupon now for my Book. "Rich Rewards in 
Radio" and a sample lesson. They're free to any fellow 
seer 16 years old. My book points out Radio's spare 
time and full time opportunities. also those coming in 
Television: tells about my Training In Radio and Tele- 
vision: shows you 131 letters from men I trained. 

a 
hows 

what they are doing, earning: shows my Money Rack 
Agreement. MAIL COUPON in an envelope, or paste 
on penN' post card -NON' 

J. E. SMITH, 
President, Dept. BRX 

National Radio Institute. 
Washington, D. C. 

I 

u a 
IDear Mr. Smith: Without obligation, send me free a Sample ., a Y ^ f Ill 

Lesson and your 64 -page Book, "Rich Rewards in Radio." telling 3.e>I '- i I about spare time and full time Radio opportunities. and how I 

ill train for them at home in apare time. (Please write plainly.) 

a 
Name 4 I 

I 
Address ; 

II 

Citi1 ^'tee 14x1 
Il 

Please Say That You Saw It in RADIO- ('RAFT 



dio@ff 
FOR ÌMe 

SERVICE MAN. DEALER RADIOTRICIAN 

IIIIIMII11 W IIIIIIIIIIII111IIII11111111111I11I IIIII I111111111111111111111111111111111111111111111111111111I IIIIIIII I111111111111111111111111111111111 

HUGO GERNSBACK, Editor -in -Chief 
N. H. LESSEM C. P. MASON 
Associate Editor Associate Editor 

R. D. WASHBURNE, Managing Editor 
111111111111111111111111 I I I I I I I I I I I I I111111111111111111111111111111111111111111111I 11111111111111 ( I I I I I I I I I11111111111111111111111111111111111111111111 

CONTENTS - FEB. 1938, ISSUE 
Volume IX Number 8 

Editorial: Visual Broadcasting Hugo Gernsback 453 

The Radio Month in Review 454 

Preview of 1938 Fashions -Successfully Televised I 456 

Let's Peek in at Television with Two of Its Leaders 
David Sarnoff and Dr. A. N. Goldsmith 457 

Pushbutton Tuning -Replaces Dial Twisting 
N. H. Lessem 458 

The Radio Club Chair! 460 

New Condenserless Tuning System Demonstrated! 
W. E. Shrage 461 

60 Tons of Antenna I 462 

Television Students Learn by Making Cathode -Ray 
Tubes -Part IV U. A. Sanabria 462 

Television "Piped" 100 Miles Frank B. Jewett 463 

Volume Expansion -Modernized....Clifford E. Denton 464 

How to Stage a Home Broadcast Robert Eichberg 466 

Sound Effects -The British Way 467 

How to Make the Radio-Craft Super -Deluxe 30 -Tube 
Set -Part V 468 

"Bimetallic Condenser" Aids Tuning! 470 

New Equipment for All -Wave Radio 471 

How to Make a Simple 4 -Tube Regenerative A.C - 
D.C. Superhet M. N. Beitman 472 

2 -Way Police Radio Over I Antenna! 
C. W. Palmer 473 

International Radio Review 474 

How Radio Handled the Elections' 475 

Servicing Instruments for 1938 476 

11111111111111111111111111111111111111 I I 1111111111111111111111 I I I I 111111 I I I I I I I I I I I I 111111111 I I I I I I I I I I I I I I I I I I 11111111 I I I I I I I I I I I I I I I I I I I I I I 11111111111 

New Circuits in Modern Radio Receivers -No. 5 
F. L. Sprayberry 477 

The Latest Radio Equipment 478 
t 

"Learn -by- Experimenting" Beginners' Practical Radio 
Course -Experiment No. 5A Sol D. Prensky 480 

Servicing Questions & Answers 48I 

Operating Notes 481 

New Radio Items for Car Owners....R. D. Washburne 482 

2,000 Parts Make I Modern Radio Set! 
Paul P. Smith 483 

A New V. -T. Voltmeter Mack Stier 483 

RADIO SERVICE DATA SHEETS: 

No. 221- Philco Model 38 -I16; Code 125 484 

No. 222 -Ditto (continuation) 485 

Is Radio Servicing Merely a Stepping -Stone to High- 
er Positions in the Industry? 486 

"Noise Eliminator" for Wind- Charger Generators 
M. M. Lasensky 51I 

Book Review 512 

IMPORTANT!! MARCH RADIO -CRAFT 

JUBILEE SOUVENIR NUMBER 
The forthcoming March issue of Radio -Craft will ab- 

solutely be the most outstanding since the inception of 
this publication. It will contain more than double the usual 
number of pages. "50 Years of Radio" will be covered by 
this special edition and such subjects as "Famous Old Radio 
Circuits," "Reminiscences of Old- Timers," "A Chronolog- 
ical History of Radio," "Old Radio Receivers" and "Radio 
Parts," as well as the regular material dealing with the 
latest in Servicing, Public Address, etc. 

We know that all old- timers, as well as the compara- 
tively new men in radio, will be greatly interested in this 
special edition. Its contents will always bring forth fond 
memories, and will be cherished through the years to come. 

A1111111111111111IIIIIIIIIIIIIIII1111111111111111111111111111111111111111111111111111111111111111111110 

Published by Radcraff 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, Chicago, III. 

Foreign Agents. 
London- Gorringe's American News Agency, 9A Green St., Leicester 

Iquare, W. C. 2, England. 
Paris -Menageries Dawson, 4 Rue Faubourg, Poiuonniere, France. 
Melbourne -McGill', Agency, 179 Elizabeth Sf., Australia. 
Dunedin James Johnston, Lfd., New Zealand. 

RADIO -CRAFT is published monthly, on the first of the month preced- 
ing that of date; subscription price is $2.50 per year in U. S. and Can- 
ada. (In foreign countries, $3.00 a year to cover additional postage.) 
Entered at the post office at Springfield as second -class matter 
under the act of March 3, 1879. 

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

450 

Copyright 1938 Redcraft Publications, Inc. 



 

R%.DIO -CRAFT for FEBRUARY, 1938 451 

TRAIN FOR RADIO IN 12 WEEKS 
BY MY QUICK, EASY "LEARN BY DOING" METHOD 

Prepare today to enter a real money- making field 
by my quick, easy way to learn Radio. Here in my 
school you are trained in 12 weeks for your start 
for a better job and a real future. You do actual 
work on a great outlay of Radio equipment. 
The remarkable "Learn -By- Doing" methods 
used in the great Coyne Shops train you in Radio, 
Television and sound equipment servicing. Not 
by books ... Not by Correspondence ... But all 
under the individual guidance of skilled instruc- 
tors, and only on similar kind of work you will 
meet out on a real job. My methods make it easy 
to learn -First you are told how to do a thing - then you are shown how to do it- then you 
do the work yourself. WHERE ELSE CAN 
YOU FIND SO QUICK AND EASY A WAY 
TO GET PRACTICAL TRAINING IN THIS 
GIANT INDUSTRY? 

1 'LL FINANCE YOUR TRAINING 
DON'T LET LACK OF MONEY keep you from sending in the Coupon TODAY. 
Learn how you can get training first and take more than a year to pay for it 
after graduation. Make your first payment 60 days after your regular 12 weeks' 
training period ends. Then take over a year to pay the balance of your tuition in 
easy monthly payments. Hundreds of ambitious fellows have used this method 
to get Coyne Training. FILL IN THE COUPON AND MAIL IT TODAY. It will 
bring you the details of this amazingly quick and easy way to get your start 
towards a good pay job. 

Radio-Television-Sound Equipment 
Voi r training at Coyne is in wonderful, modern daylight shops on the finest kind of 
RA 110, TELEVISION and SOUND EQUIPMENT. Television is sure to come as a 
con merciai industry. whether this year or next. Talking Picture and Public Address 
Sys i ems offer opportunities for the trained man. Everything possible has been done to 
ma, a your stay at Coyne happy and healthful as well as profitable. 

Electric Refrigeration Training 
Included at No Extra Cost 

This combination Training (Radio and Refrigeration) can be of great value to you. 
Wh, they you go into business for yourself or get a job working for a Radio Sales and 
Sery ,ce organization, the fact that you are trained in servicing Electric Refrigerators 
should be profitable to you. Many Radio Manufacturers also make Electric Refriger- 
ator, and men with this combination training are much more valuable to these employers. 
You can NOW get this training without extra cost. 

No Advanced Education or 
Previous Experience Needed 

If y: it can read and write simple English and are ambitious you can be trained the Coyne 
way --by actual experience on a wide variety of up- to-date Superheterodyne sets, 
osci. alors, analyzers, and test instruments. You learn how to operate television receiv- 
ing ; nd transmitting equipment and how to install, test and service public address 
sysn ms and sound picture equipment. Coyne training also helps prepare you to qualify 
for a government license examination as Amateur Broadcast or Telegraph Radio Oper- 
ator. ,nd to know Code and Department of Commerce rules. Send coupon for all details. 

H. C. LEWIS, President RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 28-8H, Chicago, Ill. 

Part Time Work While Learning 
Employment Service after Graduation 
If you need part time work to help pay living expenses while training, my 
Employment Department will help you get it. They will also give you Life- 
time Employment Service after you graduate. 

Mail Coupon Today 
I'll Send You All the Facts 

Get the new "Coyne Opportunity Catalog," 
giving all facts about Coyne Training. Photographs 
of Shops showing students at work on modern radio 
equipment under the personal supervision of Coyne 
Expert Instructors. Also details of my Part Time 
Employment Offer, Pay After Graduation Plan and 
Graduate Employment Service. Yours without cost. 
Simply Mail the Coupon. 

1- - -- 
II. C. LEWIS, President. I Radio Division. Coyne Electrical School, 
500 S. Paulina St., Dept. 28-8H, Chicago, Ill. 

ISend me your big FREE Book about Coyne Training and give me all 
details regarding your "Part Time Employment Offer" and Pay 

IAfter Graduation Plan" of easy, monthly payments. 

I 
1 

I 
1 

NAME AGF 

ADDRESS 

CITY STATE 

Please Salt That You Sain It in RADIO -CRAFT 
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Here is a NEW FREE BOOK 
Which Every Radio Man Can Use to Advantage! 

An Extended Opportunity to Get This Book! 
Final Offer Expires January 31. 1938. 
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Read These Interesting Chapter 
Headings of the RADIO 
REFERENCE ANNUAL 
Receiver Construction 

Building a 12 -tube All -wave DX receiver - 
How to make a modern 6 -tube Car Radio set- building up a 2 -tube Beginner's Set, 
with several different power supplies for vari- 
ous uses- Constructing a 2 -tube midget set 
for portable use -How to build a "talking" 
briefcase -no aerial or ground needed. 

Audio and P. A. Equipment 
Making an Audio Bass Booster, using direct 
coupling -How to build and add a Dual -Chan- 
nel Amplifier to your receiver -Constructing 
a High -Fidelity Amplifier- Construction of a 
3 -tube A.C.-operated Preamplifier- Funda- 
mentals of "Decibel Level" and "Decibel 
Gain ". 

Test Equipment - Construction 
How to make an "Electronic Eye" output 
meter -How to construct an ultra- compact 
Universal Volt -Ohm -Milliammeter -How to 
make a Resistance- Capacity tester -How to 
Build a Pocket Adapter for set testing - 
Building a Portable Capacity bridge -Con- 
struction of a V.T. Voltmeter in compact 
form -How to Make a Modern Set Analyzer. 

Articles for the Service Man 
Servicing with the Oscilloscope- Servicing 
with a Single Meter -"What's Wrong With 
Your Radio" chart -Tapers of Volume Con- 
trols, and use of various types -Ideas for the 
Service Shop -Aligning All -Wave receivers. 

Time and Money- Saving Kinks 
In this section you profit by the experience 
of other radio men. These kinks are really 
valuable "short- cuts" which save much time 
and, very often, money. They are "pet" ideas 
put into practice. 

Important Articles Which Have 
Appeared in RADIO -CRAFT 

General Interest Articles 
Design of Transformers for Class "AB" and 
"B" operation -A table of Inter -Electrode 
Capacities for 30 different tube types -How 
to make a Floating -Grid Relay- Construc- 
tion of a modern Treasure Locator -How to 
get DX on your All -Wave Radio -Making a 
5-meter Transceiver for use in car or boat. 

New Tubes 
Characteristics of the Newest Receiving 
Tubes of all manufacturers, giving uses, 
characteristics, present equivalents (if any) 
and all pertinent data. 

OVER 125 ILLUSTRATIONS 

THE Editors of RADIO -CRAFT have prepared a 
11 special book for you. This book -the RADIO 

REFERENCE ANNUAL -is not for sale, but avail- 
able only to subscribers, both new and old, with a 
Seven Months' Subscription to RADIO -CRAFT. If 
your subscription expires shortly, you have the privi- 
lege of extending your subscription for seven months, 
and still receive the FREE premium. The price of 
this Special Offer is only One Dollar ($1.00) -and as 
an additional saving, the book is mailed to you post- 
paid, just as the magazine is each month. 
Carefully outlined at the top right column is the con- 
tents of this book; it contains information which 
every radio man needs. The book contains 64 pages, 
size 6 x 9, and is replete with illustrations. 

RADIO -CRAFT 
99 Hudson Street, New York, N. Y. 
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MAIL COUPON TODAY! 

I. 

RADIO- CRAFT, 99 Hudson St., New York, N. Y. 
Gentlemen: Enclosed you will find my remittance of One Dollar ($1.00) for 
which enter my subscription to RADIO -CRAFT Magazine for Seven Months. 
Send me ABSOLUTELY FREE, and POSTPAID, my copy of the RADIO 
REFERENCE ANNUAL. (This Offer Is Good Only in U.S.A. and Canada- 
Foreign $1.50.) 

Name Address 

City State 

(Send remittance by check or money order. Register your letter if you send 
cash or unused U. S. Postage Stamps) RC -2 -38 

Please Say That You Saw It in RADIO -CRAFT 
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VISUAL BROADCASTING 
An Editorial by HUGO GERNSBACK 

WHILE visual broadcasting- television -has not as 
yet "arrived" for the general public, the time is 
constantly drawing nearer when this promise will 
be fulfilled. As is well known, formidable difficulties 

are still to be overcome before visual broadcasting becomes 
a reality. The chief obstacles, at the present time, may be 
summed as follows: 

(1) Present television receivers, so far as cost is con- 
cerned, are out of reach of the public. There are almost 
30,000,000 radio receivers in use in the United States at the 
present time, the average cost of each to the public being 
less than $40. The present cost of a television receiver - 
$400, or more -is an impossible economic obstacle in the 
path of visual broadcasting. 

(2) Technical deficiencies of present television receivers, 
such as low luminous intensity (reception must be in semi- 
darkness), image view from only one point, instead of from 
every direction in the room, are also important factors in 
the progress of television. Further, present -day television 
receivers are not well enough perfected so that a non - 
technical individual can operate one at all times. Finally, 
a good television -image or video receiver must have 10 
times the fidelity of a modern "hi -fi" radio receiver. 

(3) The present high cost of visual broadcasting pres- 
entations in television studios. 

(4) The staggering cost of linking broadcasting stations 
1)3, coaxial cables into a national network. 

There are other difficulties yet to be overcome, but those 
cited are the chief barriers which are holding back television 
or visual broadcasting. And let no one run away with the 
of-,en-voiced chestnut, current in lay circles, that "the 'Radio 
Ti ust' is purposely holding television back." Nothing could 
be further from the truth; and such a contention, in view 
of the above -mentioned difficulties, becomes more or less 
ridiculous. 

But let us suppose that all of these obstacles have been 
overcome, at some time in the future. Let us now look into the 
television studio of a big visual broadcasting key station, 
and let us see wherein visual broadcasting in the future 
differs from present -day broadcasting. 

At the present time, when a sponsor broadcasts, let us 
sa ,-, a condensed version of Grand Opera it is, of course, 
no: necessary to construct a stage with all the paraphernalia 
which accompany it, as on the Metropolitan Opera House 
stage. As a rule, a few singers group themselves around a 
microphone, and sing against a musical background. With 
visual broadcasting, this obviously can no longer be done. 
In other words, when radio adds sight to present sound, it 
wi.l become necessary to go the limit for presentation pur- 
poses; and that means future visual broadcasting stations 
must indeed become not merely theatres, Grand Opera 
houses, or motion picture studios, but all three combined. 
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The technical resources, required to put on a visual show, 
are so complex and so tremendous that, up to now, it has 
usually frightened broadcast interests; because they could 
not see how any sponsor can possibly foot the huge costs 
which a big broadcast would entail. 

Fortunately, it may not be as formidable as all this when 
visual broadcasting finally arrives. There are all sorts of 
tricks in every trade and, just as the technicians in present 
broadcasting studios deceive the ear by synthetically creating 
noises, ranging from a roaring throng of 5,000 baseball fans, 
to the roar of wild animals (and usually produced from 
phonograph records), so in the future your eyes will be 
deceived by the most marvelous scenery which will be devised 
especially for the visual broadcasting studios. 

This trick of creating scenic backgrounds of the most 
impressive types, is already well advanced in the motion 
picture field, where unheard -of effects are produced so 
cheaply that no one would have thought them possible, a 
few years back. 

Nowadays, when, let us say, a moving background of 
New York skyscrapers is needed, the moving picture com- 
pany does not have to travel to New York with its equip- 
ment. Instead, a studio camera man goes alone to New York 
and takes whatever motion pictures are required of the 
New York skyscrapers, with the river, and the steamships 
or ferryboats plying about Manhattan Island. The film is 
then developed in Hollywood, and projected against the 
bock of a translucent screen. The actors now stand in 
front of this screen, and are photographed by another 
cameraman. The resulting picture shows the actors dis- 
porting themselves against a moving background of New 
York City skyscrapers! That this, and similar technique, 
will be used in visual broadcasting is certain. The cost of 
production will be cut ,down enormously as the art pro- 
gresses, yet will give to the public most enjoyable presenta- 
tions. 

As time goes on, other similar new inventions will be 
added to television broadcasting technique and, indeed, the 
cost of visual broadcasting, except under unusual circum- 
stances, will then not be larger than presentations of our 
present -day audible broadcasts. After all, the human element 
will still be the important factor; and when it comes to 
outdoor "spot" (outside pick -up) visual broadcasting - 
such as the transmission of a baseball game, a fire, or an 
inauguration of the President -the actual cost to video 
broadcast interests will compare favorably with presentation 
costs of audio broadcasts today. Another advantage is that, 
although sound effects often must be faked in regular broad- 
casts in order to create an illusion of reality, in putting 
on a television spot broadcast a wider sound range is avail- 
able which makes it possible to utilize many natural sound 
effects. 



Cynophilist Dr. George Cohen and his bulldog Duke, 
whom he equipped with an acousticon to restore 
hearing. Now the old dog can be taught new tricks. 

TANK SERVES 
AS REFLECTOR 

(sell Trlrphone Laboratories) 
The circle (arrow) shows where an observatory dome 
will stand on Mt. Palomar, crowned with the 200 in. 
telescope. Beyond, ultra- shortwave telephone station 

link to C.I.T. at Pasadena, 90 miles away. 
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ON SHORTWAVES 
AND LONGER ONES 

10 
to 25 miles is the 
commonly estimated 
range of television 

and hi -fi systems on ultra- shortwaves 
with which experimental work is in- 
creasingly carried on. Still, W2XOY, the 
G.E. 7.3 -meter station on the N. Y. 
state office building, Albany, intended 
for local work, received its first recep- 
tion letter last month from Phoenix, 
Ariz., 2,000 miles away! 

Code ringing, by remote control, is 
part of the design of the 10 -meter radio- 
phone system between California Tech. 
and the Mount Palomar Observatory, 
Austin Bailey reported last month in 
the Bell Laboratories Record. The 90 
miles was spanned, with an 18 -db. loss 
due to a mountain range between, with 
5 -watt transmitters; but to overcome 
ignition interference, 40 watts was 
added to the power. In the system, a 
metal water tower serves as a reflector 
to strengthen a directional beam. 

Incidents in peaceful China com- 
pelled U. S. action last month when the 
F.C.C. authorized changeover of com- 
munication licenses because of the de- 
struction of the Chenju receiving sta- 
tion. And the Manchuria T. & T. Co. 
announced in Japan that it will put up 
broadcast stations in North China next 
year. 

For police and municipal use, 29 fre- 
quencies above 30,000 kc. were made 
available last month by the F.C.C., with 
rules to be formulated later. 

Anti -police transmitters are a prob- 
lem of European authorities, according 
to a report from Paris in Reynolds 
News (London) last month. Crooks, it 
is asserted, carry pocket receivers to 
get code messages, on frequently 
changed wavelengths. 

With official acknowledgement that 

American radio must keep up with the 
march of foreign propaganda, the 
F.C.C. last month took under advise- 
ment distribution of channels for Latin - 
American broadcasts. General Electric 
announced a series of strictly U. S. news 
broadcasts from W2XAD and W2XAF. 
Westinghouse announced new "rhombic" 
directional antennas for W8XK to step 
up beam signals front 25 to 50 times, 
gain being greatest at high frequencies. 

Recognizing the right of every nation 
to use every broadcast channel, as a 
matter of sovereignty, the Inter- Ameri- 
can radio conference at Havana last 
month called for agreements between 
neighboring countries to prevent inter- 
ference. Encouragement of aviation 
radio, and of radio exchange of weather 
reports was urged. 

TELEVISION LIGHTS 
AND SHADOWS 

AS King George VI stood 
at attention before the 
Cenotaph at the Armis- 

tice observance last month, a demented 
person broke into the assembly; and 
the incident was 'unexpectedly tele- 
vised, as well as broadcast, to all 
England's lookers -in- perhaps 3,000! 
On the same day, the first broadcast of 
a complete, full -length play ( "Journey's 
End ") by sight and sound was carried 
out, from B.B.C. studios at Alexandra 
Palace. It took 80 minutes. 

"Television is here," President H. H. 
Beverage told the I.R.E. last month; 
"the 'catch' is cost alone, and that is 
why every radio -minded citizen fails to 
have a television receiver in his home." 
In England, reports come, owners of 
radio sets are asking why their license 
money (every set must pay $2.50 a 
year) should go into television experi- 
ments, which they cannot receive, rather 
than programs which they can? 

(Photo, Joseph 'Melvin WY.11lott) 
The University of Kentucky has established radio Listening Centers where, with 
modern sets provided by donors, rural people are encouraged to gather and 
listen to educational programs. Here are an interested group In a mountain home. 

454 

This broadcast over WOR last month was a bonafide amateur hour; the mike 
caught taps as unhatched chickens cracked their shells. (Too bad her. Rooster 
and Mrs. Hen did not have the phones on-as a matter of fact, the parents had 

never met -for these are up -to -date, "test-tube" chicks!) 
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ih1IIIIIII111111111111111111110 1111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl111111111IIIIIIIIIIIIIIIIII1111111I111111111111 Radio is now such a vast and 
diversified art it becomes 
necessary to make a general 
survey of important monthly 
developments. RADIO -CRAFT 
analyzes these developments 
and presents a review of those 

I items which interest all. 

IN REVIEW 
News reports announced "first recep- 

tion of television at sea" aboard the 
liner Britannic in the English Channel 
last month. News reports 10 years ago 
announced first reception of Baird's 
early television transmissions at sea; 
but requirements were much less exact- 
ing then. In those days, a 30 -line image 
was remarkable. 

RADIOCCURRENCES 
OF LATE DATE 

SINKING of the Greek 
ship Tzenny Chandris off 
stormy Cape Hatteras 

last month adds one more to the list 
of radio operators lost at their posts, 
and brings up again responsibility of 
captains who delay SOS with loss of life 
to crew and, perhaps, passengers, in 
gambling to save ships without salvage 
liability. News story, that an officer 
with drawn weapon compelled operator 
to send call without waiting captain's 
orders, was later denied. 

First broadcast from submerged sub, 
without cable connection was announced 
last month. Sounds of torpedoes being 
fired from U.S.S. R -14 were heard from 
New London harbor over NBC, as well 
as voices of officers and crew. A short 
antenna attached to the periscope is 
said to have made it possible. 

Danger of having power apparatus 
too close to water system was again 
proved last month when Edward G. 
Gillig, Jr., of Buffalo, N. Y., stepped 
from a shower beside his basement 
short -wave outfit and accidentally 
touched a high- tension electrode, with 
fatal results. 

Public- address amplifier found new 
use last month when Mrs. Leo J. Heer 
of Jamestown, N. Y., toured the coun- 
tryside in a police car, calling her 
3- year -old son Timothy, who had dis- 
appeared from home. Unfortunately, the 

youngster was evidently beyond the 
range of apparatus. 

Conflict between law and medicine 
was renewed in Los Altos, Calif., last 
month when police detected that inter- 
ference on their radio wavelength was 
due to electric apparatus operated by 
the health department for germ culture. 
The "bugs" were removed from the 
radio, but not from the incubator. 

In Uganda, Africa, stated correspond- 
ence of Pearson's Weekly (London) last 
month, the price of a wife has gone up 
to the level of a radio set; for a first - 
class maiden, a phono -radio may be 
required, instead of the herd of oxen 
which was once standard. And good, 
up -to -date sets are still scarce in that 
region, to the dismay of impecunious 
bachelors. 

Dedicating new home of N. Y. City - 
owned WNYC last month, militant 
Mayor -reelect La Guardia denounced re- 
strictions on S.-W. relays, by which he 
hopes to form a chain with other public - 
owned transmitters. He declared that, 
if the F.C.C. does not yield on the 
point, he will seek action from Con- 
gress. The new transmitter location 
(shown by map further on) is central 
as regards the Greater City, and gives 
excellent coverage with its 1,000 watts. 
The 304 -foot, 1/4-wave towers are space - 
phased 1- wavelength, and time -phased 
3 -period apart; power is fed to them 

(Continued on page 503) 

(Photo, RCA -Victor) 
Better go over NL;gar, Falls in a radio cabinet 
than in a barrel: at least, in this test of a new 
"tropic- proof" console, it came through practical! 

undamaged, and the barrel cidn't! 

(Photo, Indian Trailer Corp. -Supreme Instruments Corp.) 
Meet the Trailing Service Shop, also the home of the Flying Service Man and Mrs. S. M. The Supreme -ly 
equipped shop, built into the 19 -foot trailer as pictured, has its own power system and is prepared 

to tackle any radio problem. Several of these irstallations will be on the roads this year. 

r 303 -foot lower of one of North Carolina's new highway patrol radio transmitters, which will also serve 
state's conservation department fo control forest fires; the antenna is designed to "compress" the field 

into a 75 -mila radius. Center, one of the 1,000 -watt installations working on I,706-kc. police channel. 
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Towers and transmitter of New York City - 
owned WNYC. The building, opposite 
downtown Manhattan, mounts on 99 piles. 
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PREVIEW OF 1938 FASHIONS 
When the fashions of 1938 went on parade, last month, improvements in high- defini- 
tion television technique had at last made it possible to reproduce colors in almost their 
natural tones of light and dark; and without recourse to the exaggerated coloring so 
necessary in the earlier days of television. Images were viewed on V/2r" x I Ors screens. 

IIIIIIIIIIII11111II111111111111111111111111111111I111111111I111111111I1111111Illllllllllllllllllllllllll111llllllllllllllll 

Fashions debut via television! Iconoscope 'cameras" in action. 

Close -up of a fashion -show television model. 
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Checking illumination with a lightmeter. 

Floodlighting the fashions. 

TELEVISION 
-I-11SToRy 

7;6-t6 
$ct/4 

FIRST MLA FISNI ION 

OF TELE !SION ....FE1TORES OLOTN{S 

FIGS SASS FIFTH swains .... I.nliClrl. 
.an..r.-. 

... n..l..w. .5..- m Irs.. mal..n.-a b.I..n n..1.n- 

I.rl.nnu.n.. .1 ... arra... Iran I Al-Allft 

.m I.y. ..l I. I.I....n.. .....wv. 1. 1 a- O. II. RI:A I...LS 

m- .... 11 I...r .:.S.l ... \.n.vl.. IlI,.I.Iw.. -nm.. r.I. ..r 

Iln RI 1..4n ,. .mr.IJ 1.4 

..-.., .I- a..l .. nn .1 real ,..n.k N.J. I i... IOwn. . a. n.1 

Ric r Ar-I r.k.r-.... '- Mm . .b. Iwnn.nr I.. ...rw r. .-rIf ...I.1. and 

:ennuis .,Il. fa-A.... \2lu1411.,.a11 tillO S.rn111W n..l.n-.-Ir,. 
aNraa. ,da .r.1 IF. n..j.., ran s.. IA.. awake, rl.m,..r .nil. IA. I.Ilnrc nalr rI. 12.111.... 

A well -known New York department store, by means of a 3/a -page ad. (repro- 
duced above) in the New York Times, helped publicize an epochal event 

in television. The Timex' daily circulation is about 600,000 copies. 
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SUCCESSFULLY TELEVISED: 
)n November 18th, 1937, about 300 persons - stylists, 
3shion writers, designers, executives -witnessed the first 
Ill-fashion television show on this continent. 

Images were sent over coaxial cable from the RCA build- 
ing to the Empire State building; and received at the 
RCA building on 20 ultra- shortwave television receivers. 

i 

THE FASHION SHOW of the future was heralded by 
an, NBC television demonstration staged this winter. 
In it, radiant models, arrayed in attractive gowns, 

paraded with stately steps before the cold, grim eye of the 
iconoscope -and the more appreciative eyes of the engineer- 

., ing staff. At some 20 receivers (on the 62nd floor of the 
RCA building), observers watched -and saw even such fine 
details as the grain of the leather in luggage accessories. 

THE GAMUT OF THE SHOW 
The new high- definition pick -ups and reproducers (441 - 

line cathode -ray scanning) were able to show details hitherto 
e onsidered too fine for the medium. In the tests, broad stripes, 
large patterns and other showy details were omitted. The CONCLUSIONS 
models wore practical travel, sports, evening and negligee The demonstration was, nevertheless, an unqualified suc- 
c ostumes. A hairdresser demonstrated a new "stardust" cess. It proved that television carries images with sufficient 
evening coiffure in the process of creation, and then re- detail to enable fashion features to be seen clearly in the 
arranged it for daytime wear. There were also closeups of receiving apparatus. Lookers -in saw negligees which ranged 
jewelry, handbags, evening sandals, handkerchiefs and from one -color silk and satin robes to dark plaid and plain 
similar small accessories. color wool, and found that they could distinguish patterns 

Although the demonstration had been publicised in ad- easily, materials not so readily. They saw furs and could 
vance as being about to prove the practicality of television distinguish many types, silver fox being especially striking. 
for spot news pick -ups, such was not the case. Advance They saw sports dresses and noted the decorative details. 
statements emanating from a prominent motion picture A running commentary was given by NBC's "fashion editor" 
make -up man indicated that television would eschew the and an announcer. 
purple lipstick, green rouge and blue powder generally be- "Eventually," remarked Lenox R. Lohr, president of 
lieved necessary. While it may do so in the future, it did not (Continued on page 490) 

do so at the fashion broadcast. The expert had said, "Tele- 
vision performers will wear natural make -up, and probably 
less of it than the average New York woman uses for street 
wear." Yet in the fashion broadcast a succession of short 
scenes showed that the usual orange shades of lipstick were 
too light to be effective; dark reddish brown or dark purplish 
red had to be used. Similarly standard eye shadows failed 
to reproduce correctly and brown had to be applied over it. 
The make -up is not altogether unlike that used for motion 
picture work. However it is only fair to state that the expert 
who made the make -up predictions may have been envision- 
ing a day in the more remote future. 

LET'S PEEK IN AT TELEVISION 
WITH TWO OF ITS LEADERS 
Problems of American television are dis - 
cussed by Dr. Goldsmith, RCA consultant. 

By DR. ALFRED N. GOLDSMITH 

suuuunmuuuuunnnumuuuuuuuuuuuuuuuuuuuuuuuunuuununuuum 

RESIDENTS of New Jersey will 
have front row seats in the 
theatre of the air" when tele- 

vision becomes a public service. 
In the northern part of the state par- 

ticularly, experimental field tests have 
shown reception conditions often as good 
as those met with in many parts of 
metropolitan New York, where the 
RCA transmitting station is located, in 
the Empire State Building. New York 
presents problems in television trans- 
mission that are unique, because of 
the effect of tall steel structures on the 
ultra -short radio waves employed in the 
new art. However, communities in 
northern New Jersey are said to be 
lucky in that so many points are in 
direct air line with the television trans- 
mitting antenna on top of the Empire 
State Tower, because this is the ideal 
condition for reception of ultra -short 
waves. 

(Continued on pape 496) 
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British and American television systems 
are compared by the president of RCA. 

By DAVID SARNOl= 
mwmuwimmumuwumuwmuwinmuuowuuwmnuunnunssuumuuwo 

D 
URING MY 5 WEEKS stay 
abroad, I studied the latest de- 
velopments of television in Europe. 

While interest is shown everywhere in 
this new branch of the radio art, great- 
er progress has been made in England, 
than elsewhere in Europe. 

Nevertheless, the experience to date 
with television in England, has only 
served to emphasize the formidable 
nature of the problems which must be 
solved before a satisfactory service of 
television to the public can be rendered, 
and a new industry soundly established. 

AMERICAN VERSUS 
BRITISH TELEVISION 

The question is often asked: "Is Eng- 
land ahead of the United States in tele- 
vision?" I shall try to answer this ques- 
tion by stating the facts as I have now 
observed them on both sides of the 
Atlantic. 

(Continued on' page 495) 
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PUSHBUTTON TUNING 

458 

Twirling a dial to tune stations is defi- 
nitely on the way out; -making way 
for automatic push- button tuning sys- 
tems here described. 

N. H. LESSEM 
ummuuuuuuuuumunununnnununnnnuunnnunnnnuumuunuu881 

EVER SINCE the introduction of 
"single -dial tuning" more than a 
decade ago, manufacturers, ex- 
perimenters and engineers have 

endeavored to develop systems for 
automatically tuning radio receivers. A 
number of years ago several manu- 
facturers actually placed on the market 
"remote tuning" receivers, the mecha- 
nisms of which were almost identical with 
that of some of the modern pushbutton 
automatic tuning receivers illustrated on 
these pages. A small electric motor, in 
conjunction with a 2- segment commu- 
tator switch, was utilized to rotate the 
ganged variable tuning condenser. In 
order to tune a station one had to press 
(and keep depressed) one of several 
pushbuttons which were pre -set and 
marked for a given station, until that 
station was heard; or instead of push- 
buttons, other systems would require a 
selector switch to be rotated to the de- 
sired station (indicated on the head of 
the remote control unit). 

The only trouble was that the sta- 
tions were hardly ever tuned -in exactly 
right, due to the fact that the motor 
(for any given station) would never 
stop at the same identical spot twice. 
This of course impaired the tone quality 
appreciably. Had automatic frequency 
control been known and utilized at that 
time, these systems would have worked 
fine and dandy, since then, slight de- 
tuning of the ganged condenser would 
automatically have been compensated - 
for (in superheterodynes) by a shift in 
frequency of the local oscillation. 

Today's pushbutton automatic tuning 
receivers employ one of 2 separate sys- 
tems. One, as mentioned above, using a 
motor -driven variable condenser with 
A.F.C. compensation; and, the other 
using trimmer- condensers, in place 
of variable gang condenser tuning, 
switched into the circuit by means of 
pushbutton switches. This latter sys- 
tem does not require A.F.C. compensa- 
tion although this is a desirable feature. 

Incidentally, even trimmer -condenser 
tuning systems are by no means new. 
As far back as October, 1935 the writer 
wrote an article in Radio -Craft on the 
construction of a "Lazyman 4 Receiver," 
in which toggle switches were used in 
place of pushbuttons to tune -in separate 
stations. In this receiver, 6 pairs of 
trimmers (after being pre -set for defi- 
nite stations) could be "cut" into the 
circuit by means of these toggle 
switches. 

Following are the characteristics of 
the modern pushbutton tuning receivers 
illustrated on these pages. The numbers 
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REPLACES DIAL TWISTING 
preceding each description correspond 
with the numbers on the illustrations. 

J. 
G. E. "Touch- Tuning" System. Em- 
ploys 6 pairs of selector trimmers 

to tune the antenna and oscillator cir- 
cuits to 6 different stations in the 
broadcast band. The gang condenser 
must be set to a station not tuned by the 
selector trimmers. Pressing any one of 
the buttons releases any other button 
which may have been depressed. Each 
button covers a definite frequency range 
and any station within that range may 
be set to be tuned by that button. Touch - 
tuning is instantaneous. An A.F.C. cir- 
cuit compensates for slight misalign- 
ment of the selector trimmers. 

ZHoward Radio Company Pushbutton 
Tuning. Two systems employed, 

namely, one whereby individual trimmer 
condensers are "cut" into the circuit 
by the pushbutton (entirely replacing 
the gang condenser); and another in 
which a motor is used to turn the varia- 
ble condenser. Eight buttons are avail - 
able for 8 pre -set stations, each button 
covering a definite frequency range. 
Note that no tuning dial whatever is 
used in this model. An interesting fea- 
ture of the receiver is that one of the 
buttons may be used for any police 
band station. The motor -tuned receiver 
is illustrated in photo No. 7. In these 
models the dial pointer travels directly 
to the station desired. It does not (as 
with some of the other systems), move 
across the entire dial to a reversing 
point and then travel back to the point 
of the chosen station. 

3 Clarion Corporation "Flash- Tuning ". 
Trimmer condenser tuning system 

permits 6 stations to be chosen. De- 
pressing the buttons "cuts" pre -set 
trimmer condenser into the tuning cir- 
cuit, in place of the usual variable con- 
denser. In the rear of the receiver 2 
sets of buttons for each station adjust 
these trimmers for any of the stations 
within the prescribed frequency range 
of each tuning button. 
A Knight (Selectronic) Pushbutton 
-F Tuning. This system uses a motor - 
driven variable condenser. An A.F.C. 
circuit compensates for slight off -tune 
settings. Nine favorite stations may be 
pre-set and selected at will by merely 
pressing their respective buttons. An- 
other system uses 7 pushbuttons with 
corresponding trimmer condensers in 
place of the variable condenser; A.F.C. 
is used. 

5 Majestic Radio and Television Com- 
pany. Motor -driven automatic tun- 

ing with A.F.C. compensation. Provides 
for 12 stations which may be easily 
pre -set from the front panel. 

6 Detrola Radio and Television Cor- 
poration. Motor -driven automatic 

tuning with provision for 10 stations. 
A special feature is that manual tuning 
can be had without the necessity of 
throwing any switches. 

(Continued on page 498) 
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THE RADIO CLUB CHAIR: 

1 
SOLITAIRE WITH ALL THE TRIMMINGS! -cigarettes, radio, telephone, 
overhead lighting, everything the heart desires, -close to hand. This 
Radio Club Chair, which contains everything but the kitchen sink, is so 
made you won't have to get up from the chair once you have sat down. 2 

NOW ITS COCKTAIL HOUR! -and still you don't have to get up. 
The left side of the chair opens to reveal all the necessary para- 
phernalia for mixing drinks. A loudspeaker hidden in the back of the 

chair affords the musical accompaniment. 

i .._...-- -.. 

3 
SHAVE, MISTER? -Reach into the left -hand 
arm compartment for electric razor and 
mirror, and plug the former into the con- 
venient outlet mounted in back of the 

chair. Notice the magazine rack built into the 
side of the chair. A fellow can make a career 

of sitting in this chair. 

4 
THE VOICE OF COMFORT! Rear view of the "radio 
club chair" showing the loudspeaker installation and 
the convenient electric outlet. Notice the clever 
arrangement of the overhead light, which can be 

adjusted to any desired height. The cover is easily re- 
movable for convenient servicing. Imagine staging a 

sit-down strike in this chair! 

6 
460 

LITTLE THINGS FOR BIG COMFORT! Electric razor and curling iron, 
cigarettes, electric cigar lighter, pipe and tobacco, mirror, thermom 
eter, manicure outfit, playing cards -practically nothing missing for 
which anyone would bother to get up-all contained in the left-hand 
arm compartment. Inventor George Turney hails from Houston, Tex. 

5 
THE LAZY MAN'S THRONE! Would you think, 
merely by looking at it that this chair con- 
tains, in its various hidden compartments, all 
the necessary paraphernalia for putting on a 

sitting endurance contest? If only it had hot and 
cold running water and a bathtub it would be 

complete. 

7 
MORE CONVENIENCES! -this in the right -hand arm compartment. 
Telephone, electric clock, conventional midget receiver and what 
appears to be either a tobacco humidor or a huge powder box. Every- 
thing seems to be designed to make the lazy individual even lazier. 

What is there left to induce a man to vacate such a chair? 
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NEW CONDENSERLESS 

TUNING SYSTEM 
DEMONSTRATED! 
An old system of tuning, but with the refine- 
ments of modern discoveries and technique 
--this system shows signs of being universal- 

, lv adopted in place of "variable- condenser" 
t,Ining. 

I E. Sl -IRAG EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIII 

AN OLDTIMER of radio communication, Paul Ware, 
demonstrated last month at a meeting of the Radio 
Club of America a modified tuning system- equipped 
with coils of variable inductivity -which he believes 

u ill cause great changes in present all -wave receiver design. 

"FIXED C /VARIABLE L" TUNING 
Modern radio engineers consider it old -fashioned to design 

tuning circuits with a fixed condenser but with a variable 
inductance; that is, with "fixed C /variable L ". Instead, it 
ii, customary, today, when developing new circuits, to think 
ir terms of (a) variable capacity and (b) a fixed inductance; 
that is, variable C /fixed L. 

Although it is true that the fixed C /variable L method of 
tuning is exceedingly antique, having been known almost 
since the beginning of radio communication, it should not 
be considered as being a tuning system having poor elec- 
trical efficiency. In fact, the contrary is true. The electrical 
qualities of this design are often much better than those 
of present -day tuning circuits- operating with a variable 
condenser but a fixed coil -and the main attraction of this 
"old- fashioned" method of tuning is the well -known fact that 
it permits covering large frequency bands without need of 
switching. 

Nevertheless, any time the problem comes up to use 
variable contacts on coils (in order to vary the inductance 
value), many a radio engineer is inclined to discard this idea, 
and tends to achieve the effect desired by means of a variable 
cc ndenser. 

However, these designers forget that metallurgists and 
chemists have made great strides in the past few years in 
a( hieving new alloys, and in the treating of metallic surfaces. 
This new knowledge about metals permits the manufacture 
of switches and contacts, which not only operate noiselessly, 
but also provides perfect contact over long periods of use. 

FUNDAMENTAL PRINCIPLES 
It does not need mention that the ultimate trick of Mr. 

Ware's new tuning device lies with the ingeniously designed 
method of contact. Before going deeper into the matter of 
contact, let us first look at Fig. 1B which presents the 
fundamental circuit utilized. The variable coil Lv (which 
may be rotated in either direction) is connected with the 
end -coil Le, and with a padding condenser P which is used 
to align the coils if a set of them is used. The small end -coil 
Lr has been applied in order to shift the dangerzone of 
natural frequency of the tuning coil Lv- outside the tuning 
range. 

All that is required to tune this circuit is to move the 
contact Ct, and this contact Ct will short -circuit (in accord - 
arce to its position) a more or less large part of the main - 
co.l Lv. 

TROLLEY CONTACT REPLACES SLIDER 
Now let us see how the important problem with the perfect 

contact has been solved. The familiar type of slider- contact 
(uniformly used in the dear old days of detector reception) 
has of course been discarded. Instead of the earlier type of 

(Continued on page 491) 
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Fig. I. Fundamental detail sketches and circuits of the "variable -inductance' 
tuning system. Although the underlying principle is old, the present system 

of application may prove revolutionary. 
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Reproduction of cover painting. 

TO ESKIMOS who like almost every - 
one else, heard their first radio 
broadcasts from KDKA, those call 

letters still are synonymous with broad- 
casting itself. Recently, radio listeners 
in every clime shared the Eskimos' 
sentiments, for the entire radio industry 
joined to celebrate the 17th anniversary 
of that pioneer broadcasting station. 
(See January Radio- Craft, pg. 391, 
"New Antenna to Multiply Field. ") 

NEW 3/4 -WAVE "CLOUDSCRAPER" 
Significantly enough, the high point 

of the ceremonies was the dedication of 

60 TONS OF ANTENNA 
The world's tallest of slim -welded structures is completely 
insulated from the earth. Nevertheless lightning crashes 
to ground from it without affecting broadcast programs! 

IIII II IIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIII 

what is claimed to be the world's most 
modern and efficient antenna, a 718 ft. 
steel "cloudscraper" located at Saxon- 
burg, Pennsylvania, which is now giving 
primary service for an area 10 times 
greater than that formerly provided 
with strong clear signals. 

The new antenna, like the other 
modern equipment in KDKA's present 
spacious quarters, signalizes the amaz- 
ing advances made by radio in 17 brief 
years. It was November 2, 1920 that the 
original KDKA, housed -studio, send- 
ing equipment, technicians and talent, 
altogether -in one big room at the 
Westinghouse Headquarters Works in 
East Pittsburgh, flashed to the owners 
of the few amateur receiving sets then 
in existence the news of Warren G. 
Harding's election. That daring venture 
inaugurated a daily program which 
marked the beginning of commercial 
radio broadcasting. 

In 17 years, broadcasting stations 
have multiplied the original one into 

(Continued on page 493) 
Though weighing 60 tons and towering 718 feet, 
the antenna rests on a single, 18 -inch diameter 
porcelain insulator. Note lightning horn -gap at right. 

TELEVISION STUDENTS Readers Radio-Craft 
interest in this series of artic es 

ex- 
ceptional 

LEARN BY MAKING published here for the first time in any 
popular radio magazine - on constructing 
experimental C. -R. tubes for television. CATHODE - RAY TUBES 

PART IV' A. SANABRIA 

Fig. 2. The set -up used to evacuate the cathode -ray tube. An oil pump 
mercury pump, electric heater, and cold trap are utilized. 

462 

IN THE PRECEDING installments we described the 
mechanics of fusing the fluorescent screen to the inside 
surface of our cathode -ray tube as well as applying an 

internal graphite coating. We now come to the description 
of the electron gun construction as well as the procedure 
for evacuating the tube. 

(The final design of the electron gun will be discussed in 
another installment. The one described here is one of many 
designs with which we experimented before evolving the 
final one.) 

CONSTRUCTION OF THE ELECTRON GUN 
A nickel sleeve is tipped with a mixture of barium and 

strontium. carbonate (made by a well -known chemical firm 
and called "Radio Mixture No. 1 "). Amylacetate is used as 
a binder material together with a very small amount of 
collodion. 

Only the end of this cylinder, which is short, is coated 
with this mixture. When the sleeve is heated to a bright red 
heat the mixture combines with the nickel to form what is 
known as an oxide filament. This combination constitutes a 
very copious emitter of electrons and is far better for this 
purpose than either tungsten or thoriated tungsten. 

In the center of this sleeve is placed a tungsten heater 
element (A, in Fig. 3). The tungsten heater is the filament 
which heats up the nickel sleeve (B) or cathode. Over this 

(Continued on page 492) 
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n A the cathode -ray screen and the control desk: and at B the equipment in an adjacent room showing the rear of the C. -R. tube, its power supply (left) 
,nd sweep circuit (right). Arrow (A) points to telescope used by second monitor (on other side of wall) to view C. -R. tube's image as reflected in a mirror. 

Single- sideband" image- transmission, over 
-he New York to Philadelphia coaxial cable, 
affords better than 240 -line fidelity, states 
Mr. Jewett, President of Bell Telephone 
Labs., in a release (reproduced below). 

TELEVISION "PIPED" 
loo MILES 

FRANK B. JEWEI 1 

RECENTLY, in the Bell Telephone Laboratories in New 
York, a sound -picture film was run through a trans- 
mitter and the film's two records - sound and scene - 
now converted into electric currents, were "piped" 

transmitted) over the new "coaxial cable" to Philadelphia. 
See Radio -Craft, April 1935, page 583; and August 1935, page 

70.) There, the picture was reproduced on the screen of a 
cathode -ray tube, large enough for a group of 10 people to 
see easily while the accompanying sound came from a loud- 
speaker. The sound pictures described, by voice and ani- 
mated diagrams, the coaxial cable system (in which one con- 
ductor, in the form of a tube, completely surrounds a second 
conductor) and explained briefly the operation of the picture 
transmitter and receiver. Some films, typical of the newsreel 
theatre, were also transmitted .- Editor 

In order properly to appraise this demonstration of tele- 
vision pictures transmitted (as images) over the coaxial 
cable, it is necessary to understand just what the demonstra- 
tion was designed to show; what it was and was not; and 
what was new snd an advance over the preceding art. 

The demonstration was not the first transmission of tele- 

vision -image currents for long distances over wires. The first 
such demonstration was made by the Bell System in 1927 
when television image currents were transmitted from Wash. 
ington to Bell Telephone Laboratories in New York and 
there reproduced. In that demonstration transmission was 
over specially -conditioned telephone circuits of ordinary con- 
struction. The characteristics of such circuits were suffi- 
ciently good for the poor grade of television picture then 
attainable by the equipment for scanning and reproducing 
(50 lines, corresponding to a frequency bandwidth of 
approximately 22,500 cycles). 

The demonstration was not one designed to show an 
improved television per se. In fact the images (240 lines) 
were inferior in grain to those produced by the most modern 
television equipment (441 lines or better). This was not due 
to any limitation imposed by the scanning or reproducing 
apparatus but to the limitations imposed by the experi- 
mental terminal and repeater equipment now on the New 
York -Philadelphia cable. This equipment limits the top fre- 
quency of the transmitted current to approximately 1,000,000 
cycles so that a 240 -line picture is about the finest -grain 
image that can be transmitted. (Continued on page 497) 

i-ese photographs show some of the elaborate equipment used for the television demonstration. In A, converting the sound -picture film into electrical 
npulses by means of the huge lens scanning disc shown in B. In C is shown some of the filters, equalizers and amplifiers which prepare the signal for 

transmission over the coaxial cable; and, at D, the carrier- current equipment at the Philade,phia terminal of the coaxial cable. 
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Fig. I. Infector -grid bias controls expansion. 

VOLUME EXPANSION 
Problems of (I) microphonics, (2) fidelity and (3) adequate 
expansion, and their recent solutions are discussed by a 

well -known specialist in the Public Address field. Certain 
disc recordings having special significance for testing pur- 
poses are mentioned. 

CLIFFORD E. DENTON 
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THE 

VOLUME EXPANDER was introduced in 1935 as 
a means of improving electrical phonograph reproduc- 
tion. Due, however, to either a lack of appreciation of 
its possibilities or lack of interest on the part of the 

public in recordings, the development of this interesting 
device was confined to the work of a few designers. The 
year 1936 saw the phonograph record business soar to new 
highs in sales and with this favorable impulse the interest 
in expansion increased just when it had been threatened 
with oblivion. 

The original circuit was described by RCA and is shown 
in Fig. 1. In operation the 6L7 is used as an audio amplifier 
whose gain can be controlled by variation of the injector - 
grid bias. A separate amplifier and rectifier supply this 
control voltage. 

FIDELITY INCREASES WITH EXPANSION 
A study of the curves in Fig. 2 will show how the gain 

of the tube can be varied as the voltage on the injector -grid 
(G3) is changed. While the curves in the figure are only 
relative it is interesting to note that the distortion is 
greatest at low percentages of expansion; and decreases as 
the expansion is increased. 

The control -grid of the 6L7 is biased through the voltage 
divider. This section of the tube has a remote cut -off char- 
acteristic and for this reason some means of limiting the 
signal input to this grid must be used if distortion is to be 
avoided. The injector -grid is biased more negatively by 
means of the potentiometer. This makes the injector -grid 
more negative than the cathode with the result that the 
gain (plate transconductance) is low. See Fig. 2. The same 
signal is fed to the control -grid of the 6L7 and to the control - 
grid of the 6C5 expander amplifier. The output of the 6C5 
is rectified by the 6H6 and this voltage is applied to the 
injecta-grid (G3) in such a manner that the high starting 
negative bias is reduced with a resulting increase in trans - 
conductance or gain. This increase in gain is approximately 
proportional to the rectified voltage developed by the diode 
so that any increase in signal amplitude from the record 
will proportionately expand the output. 

Volume expansion has a definite place in audio work. Let 
us see just how it can work for us to advantage. 

TESTING FOR EXPANSION 
A milliammeter placed in series with the plate load resistor 

will indicate the change in tube dynamic characteristics 
when expanding. With the starting current set for 0.14 -ma. 
(no signal) by adjustment of the bias on G3, play a record 
and note that the plate current will rise to 0.5- to 0.7 -ma. on 
loud record passages. In fact, the meter pointer will vary 
along with the reproduction and will indicate the presence 
of expansion without listening to the loudspeaker. The 
inclusion of a 0 -1. ma. meter in the expander amplifier is a 
convenience as it simplifies the selection of 6L7 tubes for 
satisfactory performance and permits the accurate setting 
of the 6L7's plate current for operation as an amplifier 
without expansion. When the tube is used as a straight 
amplifier set the plate current to 0.3 -ma. and then turn the 
moving arm of the expander amplifier potentiometer to the 
ground side. This will set the gain of the 6L7 at a higher 
level than that used with expansion and will block off any 
signal through the expander amplifier. 

Those who have built amplifiers using this circuit have 
found that 6L7 is very critical and subject to microphonics. 
The divider method of obtaining the various tube voltages 
required high values of capacity to prevent inter -coupling 
between the following stages of the amplifier. In the attempt 
to "cure" microphonics the tube has been slung on floating 
sockets and in some cases completely enclosed in heavy 
shields to minimize acoustic coupling between the tube and 
the loudspeaker. Most of the methods of floating and shield - 
ing were ineffective to say the least; so, a new electrical 
version of the circuit was developed. This circuit -WHICH 
HELPED SOLVE THE "MICROPHONICS" PROBLEM - 
is shown in Fig. 3. 

REDUCING MICROPHONICS 
This refinement of the 6L7 expander includes the use of 

a 6C8G, one of the newer dual triode tubes as a combina- 
tion expander amplifier and rectifier tube. The diode anode 
consists of the grid and plate of one of the tube sections 
connected together. 

The plate load of the 6L7 is 20,000 ohms and while the 
gain from the stage is lowered there is a great improve- 
ment in performance, particularly as far as microphonics 
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Fig. 3. By utilizing a type 6C13G tube the problem of microphonics is solved. 
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_A 

er 

MODERNIZED 
are concerned. The screen -grid voltage 
cropping resistor is of the series type 
which is more satisfactory from the 
standpoint of increased fidelity and 
l.elps to decouple the screen -grid cir- 
cuit from the rest of the amplifier. A 
cathode biasing resistor makes the tube 
self- regulating as far as concerns plate 
and screen -grid current and does away 

"hand picking" the tubes. 
The amplifier section of the expander 

using one of the sections of the 6C8G 
provides higher gain than the 6C5, with 
t:te result that the injector -grid (G3) of 
the 6L7 can be operated through a 
greater range. This permits the ex- 
pansion range to be extended to 30 db. 
or more. 

Constants are also given in Fig. 3 
f )r the remaining portions of a suitable 
amplifier for home reproduction of rec- 
o -ds. This makes a low -cost amplifier 

ith a GF8G as the phase inverter and 
r ,ttage stage feeding a pair of 6L6 
t.lbes in class A operation at the 250 - 
volt condition. The output is 10 watts 
w ith an expansion range of approxi- 
n.ately 30 db. with a low percentage of 
u7erall distortion. 

When building expander amplifiers, 
have the expander amplifier volume 
control placed close to the master 
v )lume control so that the percentage 
c' expansion can be changed at will. 
A fter playing several hundred records 
c ' every type it was noted that no two 
r+cords could be played to the best ad- 
vantage with the same degree of ex- 
pansion. (') This can be traced to (1) 
tl.e ever varying compression ratios 
u;ed in making records, (2) the level 
of reproduction, and (3) the character - 
i:-tics of the equipment used. 

USING A VARIABLE -MU TUBE 

A circuit that is of more than passing 
interest was suggested to the author 

(') This ratio is difficult to visualize, as for 
instance by means of a microphotograph, with- 
, a exaggerating the illustration. In this connec- 
th n RCA reports to Radio -Craft as follows: "All 
the records we have ever made have been com- 
pressed from 10 to 20 db. and the total volume 
range on the record is of the order of 60 db. 
msximum. To show by microphotographs the 
ri. 'femme in groove size between a volume range 
of 40 and 60 db. would be difficult and would 
pr,bahly mean little to the average person." 
- Cditor 

0.1 0.5- 
MF. MEG. 

,6C8G 

1 
MF. 

?.000 
1)HMS 

0.1- 
MEG. 

7 

0.5- 
MEG. 

I o.s 
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by George Connors of Hygrade Syl- 
vania and involves the use of the remote 
cut -off characteristics of the 6D6 tube. 
The circuit of this system is shown in 
Fig. 4. The schematic of the rest of the 
amplifier is similar to Fig. 3 and was 
included because the curves of Fig. 5 

and the distortion data covered later 
were made with this set -up. 

The performance of an expander 
amplifier using the 6D6 as the expander 
tube is shown in the curves of Fig. 5. 
It will be noted that the expansion 
capability of the 6D6 is limited as the 
cathode bias is reduced and that the 
use of more than 20 volts positive on 
the cathode of the tube may cause 
rectification to take place under condi- 
tions of no expansion. 

In order that the maximum expan- 
sion capabilities of the tube are to be 
realized it is necessary to vary the volt- 
age on the control -grid and the sup- 
pressor -grid at the same time. In opera- 
tion, the varying voltage from the diode 
rectifier applied to the suppressor -grid 
and control -grid varies the plate im- 
pedance and the transconductance at 
the same time. How effective this action 
is can be checked by examination of the 
curves in Fig. 5. 

The harmonic distortion in the ex- 
pander stage was measured with the 
following results. 

6D6 Cathode Expan- re Distor- 6L6 
Bias sion tion Output 

14 Volts 
17 Volts 
20 Volts 

0 to Full 
Full 
Full 

None to 10 W. 
1.11 10.4 
1.43 10.2 

Average GDG tubes work well and are 
free from microphonics. Other tubes 
having similar characteristics were 
tried in the same circuit and performed 
as well. The 6K7 for example. 

The inclusion of a plate milliam- 
meter is very desirable and the cathode 
bias control resistance should be mount- 
ed in a convenient place for adjustment. 
In operating the 6D6 as an expander 
amplifier, set the plate current to a low 
value, i.e., 0.15 -ma., and when using the 
tube as a straight amplifier, adjust the 
plate current to 0.75 -ma. These current 

(Continued on page 504) 
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of expansion and decreases as the expansion is 
increa ed. The output of the 6G5 is rectified by the 
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portionately with increasing phono- record signal 
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Fig. 4. This circuit, suggested by George Connors of Hygrade Sylvania, incorporates the 6D6 circuit shown in more detail 
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Fig. I. The "stage" set -up for putting on the home broadcast program. The "mike and sound -effects table may be located in another room if desired 

HOW TO STAGE A 
HOME BROADCAST 

Latent talent for broadcasting may be dis- 
covered by staging your own programs. 
Here you learn, via a burlesqued home - 
broadcast, the rudiments of "getting on 
the air." 

11IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 11111 1,11,,,,1,1, 111111111111111111111111 1111, ,111111,1IIIIIIIIIIIIIIIIIIII 1111,,,,,, 111111, 111111IIIIIII1111IIIIIIIIIIIIIIIIIIIIIIIIIIII11111IIIII 1111, 111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIII ROBERT EI CH B ERG 

LISTENING TO A BROADCAST probably ranks third 
in respect to fun, as far as the B.C.L. (broadcast 
listener) is concerned. Second, is being a member of 
the studio audience; and first, is being an actual 

participant in the performance. 
You can give your guests all 3 thrills by the use of a 

home broadcasting "mike, a few sound effects and -a 
little ingenuity! 

TECHNICAL PRELIMINARIES 
The microphone, or "mike," may be one of the sort that 

can be bought in most radio stores for 25c to $2.50. These 
normally come with instructions for connection to average 
types of radio sets. Failing that, the "mike" may be a loud- 
speaker of either the magnetic, permanent -magnet dynamic 
or crystal type. It is ordinarily connected between the grid 
of the detector tube (2nd- detector, in a superhet.) and the 
ground, as shown in Fig. 7. (The set -chassis usually is 
ground.) Connecting a short wire (with a condenser of 
about 0.006 -mf. capacity in series) from the antenna post 
of the set to the chassis will usually keep the regular radio 
stations from competing with you when you stage your 
own program. 

Probably your set will howl like a soul in purgatory when 
you first try this out. Don't let it bother you; it is a good. 

sign, showing that you have ample "gain," or amplification. 
You can overcome the howl by placing the mike well off 
to one side of the set, and slightly to the rear of it. Some- 
times it may be necessary to put a box -top draped with a 
Turkish towel near the mike, between it and the set, to 
screen out the sound waves which result in feedback. See 
Fig. 1. 

If your friends are talented instrumentalists, or if the 
party has reached the "Sweet Ad -o -line, My Ad- o- line" stage, 
there will not be much to staging your own amateur hour, 
provided the accompanist has brought his piano. But far 
more fun is had by putting on a dramatic program, which 
gives almost everybody a turn at doing a little plain and 
fancy emoting. It is especially amusing if the program is 
based upon some standard broadcast, burlesquing it a bit. 
You might even combine 3 or 4 popular programs; sug- 
gestions on how to do this will be given further on in this 
article. 

Having everything in readiness, you are ready to begin. 
Someone (and it had better be you) will have to act as 
program manager, studio director and production man. 
Arrange the seats as you want them, type out the parts 
for your cast, and let them all sit right in the "studio ". They 
can leap from their seats to take part in the show, returning 

(Continued on page 489) 
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Fig. 2. With the aid of simple, easily obtainable apparatus, sound effects which are quite realistic may be obtained. Read text for other effects. 
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By permission, of the British 
Broadcasting Corporation, Radio - 
Craft reproduces and describes 
views in the B.B.C. Effects Studio. 
U.S. effects, too, are mentioned. 

SOUND EFFECTS 
THE BRITISH WAY 

I 

GHOSTS WALK, WHILE BANSHEES SHRIEK AND SOUND -EFFECTS MEN 
PERSPIRE, for here they are at the sound -effects table, giving British listeners 
.ill the thrills of a haunted house. The clanking chains are seen manipulated 
in the hands of the very -much -alive gentleman at the right, while his fellow - 
spook holds a piece of screeching brass against a whirling grindstone. Another 
good goblin gadget, not shown, is the bullroarer, made by fastening a raw- 
hide thong to the bottom of a small drum, and pulling the thong through 

resined chamois skin. The throaty howls emitted may be as terrifying as 
one likes, and are frequently used inside the "Wild Man's" tent, to cozen 
'he suckers into thinking they will really see something, and thus persuading 
',hem to part with their sixpence. An American ghost, if he has become a 

adio performer, also uses the chains, but adds the refinement of rattling 
his bones, too, as he wafts around the studio. He does not rattle the bones 
as in a dicing main (craps to you) but has a special effect, consisting of a 
number of small hardwood pegs, loosely strung together, so that they rattle 
when shaken. However, the only time the ghost walks around most American 
studios is on payday, United States listeners having an inherent disability 

to respect a specter, and a habit of confounding ghosts with goats. 

A SIREN OF THE SEAS, NEITHER A MERMAID NOR A CRUISE PASSENGER, 
is the effect for which this young man is striving. Above and at the center 
of the cluster of compressed -air tanks he has a steamer whistle, connected by 
a tube to the tank which he is manipulating. He pulls the lever twice slowly, 
twice rapidly and the siren whistle emits a loud Whoo -whoo -whowho, after 
which he can go home to his tea and crumpets. The tanks behind the one 
he is using are spares, but the two at the left are ready to use for other 
effects. The one at the left -rear is a whistle of higher pitch; the one at the 
left -front bears a 3 -toned whistle. Much easier is the system generally adopted 
by many major United States stations, which use recordings. The apparatus 
is more compact; there is room for a wider variety of effects in the studio 
and in the props" room where effects are stored. Instead of having to 
have a half -dozen tanks with an assortment of whistles, like our British 
brethren, American sound -effects mcn simply pull the right record front 
the rack, put it on the turntable and place the pickup as needed. Many 
records carry several sections each, so that one may have the sort of whistle 
a boat emits when departing, when arriving, when calling for a pilot, when 
fog -bound (ah, there, London), or when warning a fisherman to look out. 

HEAVEN HELP THE SAILORS ON A NIGHT LIKE THIS, when S sound -effects 
'technicians unite their efforts to make life miserable for the fó c'sl hands 
on a windjammer- The men at the right are not holding a bass drum; it is a 
tightly stretched membrane, however that is much like a half a bass drum. 
'he man in the foreground is gathering up a handful of sand, which he will 
hurl upon the tissue paper in the basket before him -that sounds like a 
smother of spray coming over the good ship Sylvia's bows. The murmur 
s f the surf will be imitated by rocking the half -drum, causing the sand on 
the membrane to slide back and forth in a rhythmic fashion. The potatoes, 
also on the membrane, will give the rumble of the storm. The two men 
holding the long canvas will snap it, fo give the effect of the wind slatting 
the canvas of the sails, and the white square of cloth can be used to 
augment it when a sharper snap is necessary or to wipe the brows of the 
sweating technicians -for this is real work. T)se only man who may remain 
still enough to wear a jacket in comfort is the sound -affects supervisor, holding 
the script at the left as he stands beside the wind machine- An excellent 
wind machine of American type consists of a slatted cylinder. A strip of canvas 
wrapped around it and fastened to its frame chafes it windily when st is turned. 
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ROWING IN THE RAIN h easily indicated. The board in the tub simulates 
the sound of an oar plashing in a pellucid pool; the oarlock, fastened to the 
tub's edge may be left unoiled to squeak realistically, or may be silent, 
clanking but occasionally when the oar is clumsily manipulated -on purpose. 
The shower head on the right -hand nozzle gives the effect of raindrops 
striking the water's surface, while the steady flow from the left -hand faucet 
indicates that the boat is approaching a waterfall. Closely placed, the micro - 
phone picks up all these sounds. Notice that both the sound -effects men wear 
headphones, so that each may judge with what volume to create his effect. 
Notice also the overflow pipe at the left -rear of the tub; it must be soundless 
so that it does not gurgle when carrying off the "rain" and 'Niagara Falls ; 

it must be efficient, lest the tub overflow. Many water effects are used in 
the United States as well the most famed of which was that of the late 
lamented Showboat. which used a tank only a fraction the size of that 
employed by the Britishers. For that effect, a paddle wheel was turned in the 
small tank, motive power being the sound -effects man's good right arm. 
The boat's whistle was a 2 -tone pipe, lung -operated. Is it any wonder that 

sound -effects technicians are frequent sufferers from hoary colds? 
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FC 1. 
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PT 2 

5Z3. 
v30 
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CH 3 

C. 

CH.i 

F.C.5 CH.2 NOTE'-, 
CHOKE CORES ARE AT RIGHT - 

' ANGLES TO P.T.CORES. 

F.C3 

CERAMIC BAKE J 

Fig. K. The entra -heavyduty power supply for the 30 -Tube Set. Note the cores 
of the power transformers and chokes are mounted at right -angles. 

LIST OF PARTS FOR CHASSIS 
No. 4 (POWER SUPPLY) 

One Stancor power transformer, No. P4024, 
plate supply. four 6L6, P.T.1 ; 

One Stancor power trans. No. P4017, fila- 
ment supply, four 6L6, one 89 rectifier, 
P.T.2: 

One Stancor power trans. No. 4004, plate 
and filament supply. one 5Z3 rectifier, 14 
filaments, 6L6 screen- grids. 

One Stancor swinging choke, No. C1404, 400 
ma., 5 to 25 henries. Ch. 1: 

Two Stancor filter chokes, No. C1410, 175 
ma. 20 hys., Ch.2, Ch.3; One chassis, 17 x 13 x 3 ins. ; 

One General Electric 83 rectifier, V29; 
One General Electric 5Z3 rectifier, V30; 
Two Aerovox electrolytic condensers, type 

GO, 475 w. V., 8 mf. F.C.1, F.C.2; 
Two Aerovox elec. cond. type GLS 5, 450 

w. V., 16 mf. F.C.3, F.C.5; 
One Aerovox elec. coml. type PR 50, 50 

w. V., 50 mf. F.C.6; 
One Aerovox elec. cond. type GLS 5, 450 

W. V., 4 mf. F.C.4: One wire -wound resistor, 15 watts, 50,000 
ohms, 13.8.1 ; 

One wire -wound resistor, 50 watts, 3500 
ohms, B.R.2; 

One adjustable wire -wound resistor, 10 
watts, 200 ohms total, tap at 64 ohms, 
B. R.3: 

Three bakelite wafer socket, 4 -prong; 
One bakelite wafer socket, 5 -prong; 
One ceramic wafer socket, 5 prong; 
One Cornell -Dubilier dual cond., 400 V., 

.05 -mf., L.C.1, L.C.2 
One Cornell- Dubilier tubular cond., 1,000 V., 

.01 -mf., H.V.C.1: 
*One ceramic wafer socket, 6 prong; 
'Seven terminal connectors; 
Eight rubber grommets 1/2-in. size; 
Three A.C. receptacles, flush type; 
One toggle switch, single -pole, 10 ampere 

capacity; 
One A.C. line cord, rubber -covered duplex 

No. 16 wire, with molded rubber cap. 
10 ampere capacity; 

Two R.F. chokes, each 1 millihenry, 600 
milliamperes, R.F.C.1, R.F.C.2. 
'Most Radio mail order houses can supply 

this item if properly identified as to title 
of article, issue (month) of Radio -Craft 
and year. 

HOW TO MAKE THE 
RADIO -CRAFT 
SUPER -DELUXE 

30 -TUBE SET 
In this next to last chapter on constructing the 
Radio -Craft 30 -Tube Radio Set is described the 
final chassis required to complete the actual re- 
ceiver; the concluding Part, next month, will de- 
scribe the loudspeaker complement and the rack 
construction. 

CHASSIS No. 411111111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

THE POWER SUPPLY for the 
Radio -Craft 30 -Tube Radio Set has 
been designed to give years of de- 
pendable service. For this reason 

all the components are oversize, so that 
the receiver may be operated hour after 
hour without overheating. But -and to 
many people this will be an equally im- 
portant feature -filament voltage is 
held to 6.1 volts for increased tube life 
and lowered operating cost (an appre- 
ciable item in a receiver of this size). 

Because of the heavy -duty require - 
ments of the parallel push -pull 6L6's a 
separate source of plate current supply 
was found to be absolutely necessary 
for good regulation. The plate current 
alone of the four 6L6's is 207 milli- 
amperes without any signal applied to 
the control -grids. This plate current 
will rise to 304 milliamperes at full 
output of 60 watts. The measured plate 
voltage at zero signal was 407 volts 
and at full output 401 volts, or a drop 
of only 6 volts between minimum and 
maximum requirements. 

As can be seen, the regulation of cur- 
rent versus voltage is close to being 
perfect. A further advantage of the 
separate plate supply is that the 6L6 
screen -grid voltage is not affected by 
the plate current variations. Because 
the screen -grid voltage remains con- 
stant, the fixed -bias for the 6L6 grids 
is obtained through this supply from a 
tapped voltage divider arrangement. 

As will be noted from the schematic, 

DEMODuLATOR 
TuBE.) 

OSCILLOSCOPE 

OUTPUT METER 

o 
LAYOUT OF TRIMMERS- 

-ALIGNMEN 
CONNECTIONS- 

SOLDER 

--3OFT- 

N9 14 SOLIO 
COPPER WIRE. 

BARE OR 
ENAMELED 

IINSULATED 
TWISTED- 

PA1R 
°_ r8 wiRE 

(NOT LONGER 
TNAN r5FT) 

- DOUBLET 
ANTENNA-- 

O TD RECEIVER 

Fig. 16. In A are shown the trimmers fo be adjusted in numerical order: 'n B, the method of connect. output meter or oscilloscope for alignment purposes; in C, the recommended antenna to be used. 
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shown in Fig. 15C, 3 power transformers 
are required. The filament transformer, 
P.T.2, supplies 5 volts at 3 amperes for 
the type 83 rectifier filament, and also 
3.6 amperes at 6 volts for the four 6L6 
filaments. 

The plate current transformer P.T.1 
supplies up to 400 milliamperes at 400 
volts with choke input. The remaining 
power transformer supplies plate, 
screen -grid and filament power to sev- 
eral tubes, besides being the source of 
fixed -bias for the 6L6's. 

The plate current supply utilizes only 
one choke to smooth out A.C. ripple to 
a level below 1 per cent. This choke is 
of the swinging type and is capable of 
passing 400 ma. continuously and still 
have an inductance of 8 henries. At 200 
milliamperes, the inductance is over 20 
henries. It is a brute for size and weighs 
over 13 pounds. 

The remainder of the plate supply 
consists of two 600 volt, 8 mf. elec- 
trolytics in parallel and a 50,000 -ohm 
bleeder resistor to protect the con- 
densers on the starting surge. The com- 
bination plate and filament transformer, 
P.T.3, uses 2 filter chokes capable of 
passing 175 milliamperes at 20 henries 
each. A total current of 125 milli- 
amperes flows continuously through the 
voltage divider. This transformer sup- 
plies filament power for the 5Z3 recti- 
fier and 14 metal tubes on chassis No. 
2 and No. 3. 

CONSTRUCTION 
The parts should be laid out just as 

shown in the photographs, Figs. K and 
L, to avoid hum pick -up. No parts 
should be permanently fastened to the 
chassis until all the required holes have 
been drilled. The sockets should be 
mounted first. Either rivets or screws 
and nuts may be used. The light parts 
should be mounted next and finally the 
3 heavy units, that is the 2 large power 
transformers and the swinging choke. 
The wiring of the power pack is next. 
Use only high -grade hookup wire or else 
use spaghetti tubing over ordinary wire. 
The rubber -covered line cord should be 
of No. 16 gauge wire and not the usual 
No. 18 or No. 20, as these wire sizes get 
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Radio -Craft offers a copy of the "Official Radio Service 

-landibook," by J. T. Bernsley, to the set builder who sub- 

mits a glossy photograph of the Radio -Craft Super Deluxe 

30 -Tube Set which in the opinion of the Editors appears to 
be the best job. The photograph must be at least 4 x 5 

ins., or larger; it is desirable but not essential that the 

oudspeakers and rack construction be included in the view. 
This offer closes February 15, 1938. In view of (I) the 
step -by -step construction, (2) the independent service- 
ability of each chassis, (3) the simplicity of the fundamental 
Jesign, and (4) the availability of Radio -Craft testing 
facilities in the event of trouble, we feel that many very 
fine jobs will have been turned out by our readers. 

IHE POWER SUPPLY 
I IIIIIIIIIIurniIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIivinIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIrniiIIIIIIIIIII PART V 

varm when a current of 3 amperes 
:lows through them. 

Another point to look out for is the 
A.C. toggle switch. The ordinary size 
used for receivers won't do because the 
contacts are too small and would soon 
burn out. Use the 10 -A. switch recom- 
mended in the parts list. A final point to 
iemember is the aging of the 83 recti- 
fier. These tubes contain mercury and 
5hould be aged for 15 minutes when 
1 rand new, before actually using them 
in the set. Simply apply 5 volts to the 
f lament for 15 minutes. No voltage 
should be applied to the plates during 
this time. 

A table of plate and screen -grid volt- 
ages for the entire set is given in this 
instalment, to aid the builders in 
trouble- shooting. All voltages are 
pleasured from socket contact to chassis 
with a 1,000 ohms /volt meter on the 
500 -volt range. 

ALIGNMENT PROCEDURE 
Due to the fact that all of the R.F. 

- PLUrsAND CABLE 
LAYOUT 

ION TOUR SEDAeATE 
CHASSIS) 

Fig. L. Under- chassis view of the power supply unit. Chassis No. 4. 

and I.F. transformers used in this set 
have been pre -tuned at the factory, the 
alignment procedure is greatly simpli- 
fied because in the majority of cases it 
will be necessary only to touch a trim- 
mer here and there to bring out the 
peak power. 

However, in the event that a set 
might at some future time be tampered 
with or thrown completely out of align- 
ment, the following procedure should 
be closely adhered to. 

PRELIMINARY STEPS 

The Multi -wave Tuner that serves as 
the basic unit in this receiver has de- 
tailed alignment instructions packed in 
the carton, so we will not repeat them 
here. Plug all 4 chassis together, see 
that all tubes are plugged into their 
proper sockets and before turning the 
set on, connect either an oscilloscope or 
an output meter across the demodulator 
load resistor, from the junction of R28 
and R29 to the chassis. See Fig. 16B. 

We wish to point out that while the 
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set can be aligned very well with the 
old -style output meter and oscillator, it 
is only fair to state that a much finer 
job of alignment can be done by using 
a frequency- modulated signal genera- 
tor and an oscilloscope, preferably of 
the 3 -inch type. In either case you must 
use instruments. Do not attempt to 
align the set by ear or guess -work. 

FIRST STEP. Set the signal genera- 
tor at 175 kc. and let it run for 5 min- 
utes before using it. Remove the grid 
lead from the cap of the 6L7 (V13), 
2nd I.F. tube. Connect the leads from 
the signal generator to the cap of this 
tube and chassis. Before adjusting any 
trimmers, set the knobs on chassis No. 
2 as follows: I.F. sensitivity, on full; 
Bandwidth switch, on Sharp; Noise 
Silencer on Minimum; A.V.C. Level on 
Minimum; DX -Local switch on DX; 
A.V.C.-B.F.O. switch should be set to 
the A.V.C. on- B.F.O. off, position. The 
Bass and Fidelity controls need not be 
set to any point in particular during 

(Continued on page 494) 
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The bimetallic condenser shown in the inset is here used in a commercial 
receiver. It compensates for frequency drift of the local oscillator in superhefs. 

caused by the heat of the set. 
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Fig. I. Showing in A how the heat of a set affects the inductance of its 
tuning coils; and in B and C, how the bimetallic trimmer compensates for 
this detuning effect; in D, a typical, and in E, a commercial -set, circuit. 
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"BIMETALLIC 
CONDENSER" 
AIDS TUNING! 
Automatically -tuned radio receivers at last 
have become practicable only through the 
application of precision tuning methods. A 
novel idea that maintains this precision dur- 
ing a set's warming -up period is described. 
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ONE OF THE interesting trends in present radio 
engineering is the attempt to gain frequency control 
of automatically -tuned receivers, not only by means 
of A.F.C. circuits, but also through the application of 

temperature -compensated tuning elements. Indeed, some 
modern pushbutton -controlled all -wave receivers do not use 
A.F.C. circuits at all, but are caused to operate by the 
application of temperature compensation only. 

At first glance this information seems about as enlighten- 
ing as would be a notice in the papers that "the famous 
British naturalist, W. W. Pycraft, distinguishes between 
two kinds of germ plasm; the heredity plasm, which passes 
on from parents to progeny, and the somato or body plasm, 
of which the genes mold men, trees, anything that lives." 

Let us forget all about this highbrow -sounding stuff and 
look at a simplified but practical explanation, as presented 
in Fig. 1A. We see a coil, the physical dimensions of which 
increase under the influence of heat. Despite the "well -known 
fact" that attempts have been made to use some of the lower - 
priced midget receivers for cooking and baking, one is 
hardly willing to believe that the average receiver of con- 
servative design becomes so warm as to cause expansion of 
its coils exceeding split parts of an inch. One is therefore 
inclined to conclude from this calculation that the expansion 
of the coil as caused by heat is of negligible influence upon 
the proper functioning of the receiver. 

CAUSES OF RESONANCE DRIFT 
Unfortunately, this conclusion is not correct. Every Service 

Man and amateur knows that 100% tracking on an average 
superhet. (one without automatic tuning) is one of those 
day- dreams which seldom comes true. The reason for this 
trouble is well known and simple: (1) improper design of 
the padding condenser; and (2) shift in the frequency of 
the local oscillator under the influence of heat, etc. 

We know by calculation that a variable condenser with 
a maximum capacity of 25,884 mmf., and an inductance of 
exactly 167,846 mhy. are necessary for the oscillator circuit, 
in order to obtain an I.F. cf 960 kc. in the broadcast band 
(540 to 1600 kc.). See Fig. 1D. Every small decrease in 
inductance in either the R.F. or oscillator coil will naturally 
cause frequency shift, with consequently mediocre reproduc- 
tion of speech and music. If both coils are affected, it will 
cause detuning of the receiver during operation. This char- 
acteristic in a set which is supposed to be automatically 
tuned is, of course, intolerable. 

This fault can be avoided when a trimmer condenser of 
a design similar to the one shown in Fig. 1B is used. The 
upper plate of such a condenser is, as indicated, made of 
bimetal, a special metallurgic product which bends under 
the influence of heat, forming the arc of a circle, as shown 
in Fig. 1C, and thus causing an increase in the capacity of 
the associated circuits. In other words, the decrease of 
inductance in the coil (caused by the expansion due to heat) 
is neutralized or balanced out by the increase in capacity of 
the small bimetallic trimmer condenser. 

(Continued on page 496) 
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KIEW EQUIPMENT 
FOR ALL -WAVE RADIO 
Experimenters in wavelength ranges both inside and out- 
side the usual broadcast band will find on this page several 
r ew items of interest. 
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Chairside Phono- Radio. It is a hard 
figtht but radio manufacturers are 
gradually getting away from technical 
a.?pearances. To this end one manu- 
facturer now offers an all -wave, 13.3 to 
530 meter receiver with drop- leaves 
ti at cover -over both the phonograph 
a -.(1 the radio control mechanisms. As 
shown in Fig. A only the decorative 
lc udspeaker grille is seen normally 

,oth lids down). (1558) 

3 -Gang Midget Condenser. Experi- 
n.enters long have wanted a condenser 
gang for short -wave transmitters and 
receivers. A representative new unit of 
this type is shown in Fig. B. Gangs are 
now available with maximum capacities 
port section as follows: 20, 35, 100 and 
1 IO mmf. (1559) 

All -Wave Armchair Radio Set with 
Automatic Tuning. Even automatic 
t1 ning has successfully stormed the 
it( alm of armchair radio sets, as Fig. C 
i1 'strates; 10 favorite stations are 
a ailable at the touch of a button; 
si elves for books and bric -a -brac add 
fl rther utility to the instrument. Wave - 
le-igth range is 16 to 550 meters. 

(Allied Radio Corp.) 

Load Coils and Wavetraps for the 
A I -Wave Set. In Fig. D is shown, at A, 
a loading coil which permits improved 
of eration (reduction of whistles, etc.) 
or the broadcast band of an all -wave 
receiver without affecting short -wave 
sensitivity, an attenuation ratio of 10 
to 1 may be obtained. The coil connects 
in shunt with the set's antenna -coil 
pi :mary. 

The wavetrap shown at B is adjust- 
al le to interfering frequencies, at R.F. 
or I.F., that cause whistles, and other 
types of resonant interference. Attenu- 
ation ratios up to 500 to 1 may be 

obtained without affecting the short- 
wave ranges. The coil connects in series 
with the primary or secondary circuit 
of the antenna coil. (1560) 

Radio -Tuning Motor. Automatic tun- 
ing may be accomplished by means of 
the reversible motor shown in Fig. E. 
The use of balanced, differentially-con - 
nected shading coils (for automatic 
starting) results in inherently quiet 
operation. A contact of course is re- 
quired in the radio set; and an A.F.C. 
circuit ordinarily must be utilized. 
(1561) 

Directional -Loop Antenna. Although 
designed primarily for use with a par- 
ticular type of radio receiver, the loop 
antenna shown in Fig. F. is applicable 
to other types. This item is of special 
interest to owners of boats and planes; 
weather and other reports on wave- 
lengths 550 meters may be tuned -in. 
The loop is shielded. It is rotated by 
means of the control unit shown; a 264 
to 1 gear ratio affords accurate loop 
adjustment, and indicates by a needle 
on the scale. (1562) 

Radio and Power Outlet. Service Men 
and owners of all -wave radio sets should 
study the merits of the outlet shown in 
Fig. G. It provides for wall- socket 
plug -in connection of the radio set to 
the power line and to a doublet antenna 
installation. It is impossible to acci- 
dentally interchange the two plugs. A 
dividing plate serves to isolate the two 
sections of the outlet. (1563) 

(Continued on page 490) 

Names and address of any manufacturer will 
be sent on receipt of self -addressed, stamped 
envelope. Kindly give (number) in above de- 
scription of device. 

ig. A. Chairside set. (Lower -left, leaves raised.) 

Fig. B. Ganged S. -W. condenser. 

Fig. C. Pushbutton -tuning set. 

Fig. D. New coil units. 

Fig. E. Motor Fig. F. Directional loop. 
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Fig. G. Newest wall outlet. Fig. H. Variable condenser for small sets. 
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HOW TO MAKE A SIMPLE 

4 -TUBE REGENERATIVE 
A.C. -D.C. SUPERHET. 
A nifty little job for beginners! Regenerative 2nd- detector 
adds plenty of "wallop ". As the picture diagram shows, a 

5th or ballast tube is used. This set is very selective. 

M. N. fig. A. Rear view of the 4 -fob. Soperhef. receiver. 

ANY DIFFERENT circuits have been designed 
around 4 tubes. Many of these use unusual arrange- 
ments of parts, others feature multi -purpose tubes. 
let us see just what can be accomplished with single - 

function, modern tubes in a conventional circuit. 
If the set is to be used on A.C. and D.C., and is also 

economical from the standpoint of first cost, the modern 
0.3- ampere -type tubes must be used, connected in series. 
A rectifier is needed; and, to stick to late metal tubes, we 
are going to use a type 25Z6 connected as a half -wave 
rectifier. Working from the back end, we turn next to the 
power output tube. At the present time the newly -developed 
25L6 beam power tube is about the best for series -filament 
sets. This tube takes care of a 25 -volt drop in the filament 
circuit. The power output of the 25L6 is 2 watts and this is 
more than plenty for all requirements. By placing the choke 
in the negative- return of the power supply, we can use part 
of the voltage drop created there to bias the power tube. 
The plate supply for the 25L6 need not be exceptionally 
well filtered. 

The ordinary 4 -tube midget is a T.R.F. job and lacks 
selectivity. A single stage of I.F. with a carefully- adjusted, 
high -gain I.F. transformer runs circles around the gain 
obtained with a T.R.F. stage. By employing a pentagrid 
converter (type 6A8 tube) we combine the function of 
oscillator and mixer, and have the antenna coil to net as a 
preselector. 

Next comes the I.F. transformer, coupling the 6A8 to the 
6.11 detector. The gain is plenty, but to give the set the extra 
something, we included regeneration (feed- back). Notice in 
the circuit diagram (Fig. 1A) how the plate is coupled back 
to the second half of the secondary through the 5 -50 mmf. 

condenser. The 10,000 -ohm resistor is in the plate circuit 
also to prevent oscillation. There are also numerous con- 
densers for complete filtering. 

The set can be easily wired and gives really good selectivity 
and tone quality. The fully -wired receiver, rear view, is 
shown in Fig. A. Note that the circuit ground is not connected 
in any manner to the outside ground. This will prevent 
possible short -circuits common to certain types of A.C.-D.C. 
sets. 

The set may be aligned by listening to stations at about 
600 and 1,200 kc., but a signal generator will give you better 
results. Connect the signal generator to primary of the I.F. 
transformer. Set the signal generator to produce 465 kc. and 
adjust I.F. transformer trimmers for maximum signal. Next 
connect generator to antenna circuit, set it to produce 600 
and 1,200 kc. and adjust variable condenser trimmers for 
maximum signal. In most cases very little adjustment will 
be needed as the parts have been pre- adjusted at the factory. 
The regeneration control, while the adjustments are going 
on, is left loose, i.e., with the very minimum of capacity. 
After alignment is completed, it is adjusted for maximum 
signal. 

If you want to obtain the most out of 4 tubes in straight- 
forward circuit, this is the radio set you should build. 

LIST OF PARTS 

*One 2 -gang condenser, 356 mmf., Cl, C2; 
*One antenna coil, Ll; 
*One oscillator coil, 465 kc., Li; 
*One center -tapped I.F. transformer, 465 kc., I.F.T.; 
*One trimmer condenser, 5 -50 mmf.; 

(Continued on page 499) 
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Fig. I. In A is shown the schematic diagram of the 4-tub regenerative superheterodyne receiver; in B, pictorially, the wiring of the same set. 
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2 -WAY POLICE RADIO 
OVER 1 ANTENNA! 
S multaneous transmit /receive operation 
over a single antenna is made possible, by 
n- eans of a newly -developed filter unit (with 
oie wire inside the other) and a well -de- 
signed receiver, at 7 meters. 

C. W. PALMER IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIOIIIIIIIIIIIIIIIIIOIIIBIIIIIII 

ANEW TYPE OF FILTER for use in simultaneous 
transmission and reception on ultra -highfrequencies 
for police -radio systems, has just been developed by 
engineers of the G.E. Co. This filter which can be used 

fo - both "station" and "mobile" police installations has 
sereral novel features that make it interesting to the radio 
technician. (This system was mentioned -in a general way 
-in the article, "Short -wave Radio Marches On!", in the 
December 1937 issue of Radio- Craft. -Editor) 

This new filter permits SIMULTANEOUS "talking" and 
"listening" in the 30 to 42 megacycle (10 to 7 meters, re- 
spectively) police -radio band, front a single antenna. This 
pr >vides the excellent reception afforded by the transmitting 
aerial without the expense of erecting costly headquarters 
receiving antennas in addition to the transmitting antenna. 
Also, in the case of the all- steel -top cars in mobile installa- 
tions, the filter is the means for providing a very efficient 
receiving antenna by utilizing the transmitting aerial. 

The filter has very high attenuation at the "elimination" 
or resonant frequency and very little or no attenuation to 
the band of adjacent frequencies. Therefore, neither the filter 
no,. the receiver absorbs power from the transmitter. When 
usod with well- designed receivers, this filter can be used to 
receive, without inter -action, signals differing in frequency 
by only 4 per cent from the transmitter frequency. 

PRINCIPLE OF NEW "HIGH -Q" FILTER UNIT 

The principles under which this new high- frequency type 
cff wave filter operate were described originally at the 1937 
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Fig. I. A, how the "distributed- constant" tuned circuit is used as a band 
cut -cff filter; B, voltage distribution of standing wave in the filter; C, block 

layout of the entire system. 

Fig. A. The concentric-line band -elimination filter used in connection with 
ultra -highfrequency police communication systems. 

Convention of the I.R.E., in New York. It is a well -known 
fact that although common practice always demands 
"lumped" inductance and capacity in resonant (tuned) cir- 
cuits, in the form of coils and condensers, similar resonant 
conditions can be obtained by spreading or distributing the 
inductance and capacity over a given circuit. 

A common example of this effect is in the fiat-top aerial 
which consists of a straight horizontal wire, yet has a definite 
inductance capacity and resonant frequency just as 
though it contained a coil and condenser. 

On long wavelengths it is not feasible to use this "dis- 
tributed" inductance and capacity for tuning because of 
the large physjcal proportions that the tuned circuit would 
assume. However, on ultra -highfrequencies it becomes a 
relatively easy matter to "fold up" the short length of 
tubing required for a distributed inductance and capacity 
tuned circuit. Moreover on ultra -highfrequencies such a 
tuned circuit displays a marked improvement over lumped 
inductance and capacity circuits, permitting Q factors of 
large magnitude to be obtained. (The Q, or efficiency figure, 
obtained with lumped coil and condenser circuits drops off 
rapidly with increase in frequency and is almost unity in 
the 2- to 3 -meter band.) 

An examination of the circuit in Fig. lA will show just 
how this distributed- constant tuned circuit .is used as a 
band cut-off filter tuned to the frequency of the transmitter, 
preventing signals of that particular frequency from passing 
to the receiver yet allowing signals of other frequencies to 
reach the receiving unit of the mobile or stationhouse police 
installation. 

CONCENTRIC -LINE FILTER 

In any "concentric transmission line" -i.e., a line in which 
one of the two conductors is contained inside the tubular, 
second conductor- (which is another way of describing this 
distributed inductance and capacity tuned circuit), "stand- 
ing waves" are built up over the length of the line at the 
resonant frequency, so that at certain points in the line, 
the voltage is zero. See Fig. 1B. It is at one of these zero 
points that the lead -in for the receiver is connected, which 
explains why no signals are picked up at the frequency of 
the transmitter (resonant frequency) yet signals of other 
frequencies pass through unobstructed. 

The utilization of this effect permits the receiver to pick 
up signals of any other frequency, in the band to which it 
will tune, except the actual frequency of the transmitter 
which is connected to the same aerial as the receiver. At 
the actual frequency of the transmitter the receiver has a 
"deadspot" and no signals can be heard. 

There is no doubt that this system of simultaneous 2 -way 
conversation will find many other applications in ultra -short 
wave communication -its economies and flexibility making 
it a particularly suitable system for many different services. 
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INTERNATIONAL 
RADIO REVIEW 

Fig. A. English hi -fi speaker using small, fired 
center cone to distribute the "highs`'. 

(Phut.. I:. 

Fig. B. Novel German receiver housed in a beauf - 
fully designed modern plastic closing cabinet. 

Fig. C. A useful innovation in this British set is the 
enlargement (by photographic projection) of that 

portion of the scale to which the dial points. 

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

translators to prepare reviews for our readers. 

nuuwuwunuuuuunuuuuuuuuuuuuuunnmuumnuuumunuuuuuunuuuuunuuuuuunnuuunsw 

ENGLISH HI- FIDELITY DYNAMIC 
THIS UNUSUAL LOUDSPEAKER, 

shown in Fig. A, was clipped from a 
recent ad in the Wireless Retailer and 
Broadcaster (London). Contrary to ap- 
pearance, the center cone is not movable 
(See May '36 Radio -Craft for similar 
idea with moving cone), since it is a 
hollow cone of hard material that does 
not form a part of the moving cone ma- 
terial. This center cone serves as a 
distributor of high frequencies, and 
thus results in more even distribution of 
the high frequencies. 

MODERN PLASTIC PORTABLE 
THE ATTRACTIVE, modern radio re- 

ceiver shown in Fig. B was displayed 
at a recent Berlin Radio Exhibition. It 
is made by a German concern -Siemens 
& Halske -and due to its construction 
makes an ideal portable or home set. The 
cabinet is made of plastic material, a 
practice which is now becoming popular 
in this country, and includes closing 
front -doors. The net result is an all - 
wave chassis with a resplendent front 
and case which sets a new "high" in 
portable design. 

NEW ENGLISH SET WITH 
CALIBRATION PROJECTOR 

AT THE RADIOLYMPIA show in 
England the receiver shown in Fig. 

C attracted considerable, deserving at- 
tention. It is manufactured by Ferranti, 
and includes, as a feature, a "magna - 
scopic" dial, which is shown in detail in 
Fig. D. This device operates to ad- 
vantage on short -waves, since its con- 
struction permits projection and en- 
larging of the calibration figures on 
a screen on the front dial, thus per- 
mitting finer and more accurate tuning. 
An idea of the operation of the "magna - 
scopic" dial may be obtained by re- 
ferring to Fig. D, which shows the 
course of the light from a lamp (A), 
through a lens (B), through the dial 

scale with its figures (C), then to an 
enlarging lens (D), to a mirror (E) 
from which it reflects back to a cellu- 
loid or other translucent- material 
screen. The location of this screen is on 
the larger tuning dial. 

DANISH 3 -TUBE REFLEX SUPERHET 
REFLEX CIRCUITS are still exten- 

sively used in Europe, although now 
practically unheard -of in the U.S.A. 
The Danish magazine Populaer Radio, 
in a recent issue, described the con- 
struction of an interesting 3 -tube re- 
flexed superheterodyne receiver, the 
diagram of which is shown in Fig. 1. 
Here we find that the 3 tubes function 
as follows: tube V1 -is termed an 
octode, the American equivalent of 
which probably is the 6A7 or 6A8, and 
which functions as a combination 1st - 
detector and oscillator; V2-is a 
duodiode -pentode (American equivalent 
-6B7 or 6B8) which functions as the 
1st I.F. amplifier, 2nd -detector, A.V.C. 
and A.F. amplifier stage. The 3rd tube is 
a simple cathode -type half -wave recti- 
fier (1V or 12Z3) which supplies "B" 
power from either 110 volts A.C. or 
D.C. The multiple functions obtained 
from V2 are obtained through reflexing, 
since the pentode section of the tube 
functions as both the I.F. and A.F. am- 
plifier. The diode sections operate as 
2nd -detector and A.V.C., each function 
being assigned to a diode -plate. 

It should be noted by those who in- 
tend constructing this receiver that the 
values given in the diagram are those 
calculated to give best results with 
European tubes. Consequently, some 
slight changes or experimenting with 
values may be necessary with the Amer- 
ican tubes before proper efficiency is 
obtained. 

In the European version this receiver 
requires a switching system, A- B -C -D, 
to permit covering a longwave band 
above the top wavelength of 545 meters 
used in the U.S. 

Photos -H. P. 5. 
Fig. D. This is a close -up view of the dial -projection mechanism of the set 
pictured in Fig. C. The transparent calibrated dial passes through a light beam 
and is projected onto a mirror and then reflected back to a rectangular, 

translucent screen located on the dial at the front of the cabinet. 
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Fig. I. Schematic circuit of a novel 3 -tube superheterodyne receiver using the 
reflex principle. The circuit is that of a Danish receiver. The American Equivalents 
of the tubes shown above are probably: for VI a 6A7 or 6AB; for V2 a 6B7 or 

6B8; for V3 a IV or 12Z3. 
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A. One of many typical busy scenes around the mike in a CBS-WABC studio. Note the "big board" on which the returns are tabulated. At B. NBC's Mobile 
Unit No. 1 in action at Times Square. All the radio networks had elaborate set -ups for reporting the election returns. 

HOW RADIO HANDLED THE ELECTIONS! 
Back in 1920, presidential election re- 
turns (radioed from one station to a 
few thousand listeners) helped inau- 
gurate broadcasting as we know it to- 
day. In '37, the reporting of election 
returns (via hundreds of stations, to 
millions of listeners -in), last month, 
reached new heights of network broad- 
casting studio and "NEMO" (remote 

lpick-up) techni ue; for instance (in at 
east one set -up , remote pick -up points 
were contacted instantly by dialing! 

lltl l llllllllllll llllllllll llllll l l l l l lll ll llllll ll lll l l l llll ll l l llllllll llllllllllllllll llllll l l ll l 

WITH NEW YORK CITY stag- 
ing its most fiercely -contested 
mayoralty campaign in years, 
the major stations bent every 

effort toward providing complete cov- 
erage for radio listeners. Each had its 
own idea of the perfect set -up- spared 
no expense, no effort. All achieved good 
results. 

What each station did in order to 
ensure the fullest information reaching 
its listeners with a minimum of delay 
makes a fascinating story of radio's 
inner workings; a story which would 
have been impossible 15 years ago. 

The city station, WNYC, had set -ups 
at 6 remote points and in 2 studios, all 
of which were linked by interconnected 
pr vate lines to the master control room, 
to provide instantaneous switchover 
fawilities. At Police Headquarters, 
ta'lulations were read from the official 
bulletin board; at Times Square, mem- 
be.s of the election crowds were inter - 
vit wed, and bulletins from the New 
York Tinges on elections in various parts 
of the country were interpolated. Fur- 
ther data were secured from county 
watchers and reporters of the Ameri- 
can Labor, Democratic and Republican 
pa ties, and statistical information 
came from the station's own Studio B, 
lulls being filled -in with music played 
in Studio C. 

The set -up for WOR, key station of 
(Continued on page 505) 

11:15 p.m. and most of the results have come in; after which they are tabulated and "shot" over the 
air from this CBS (WABC) studio. Drinking coffee helped keep the eyelids from drooping. 
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Block diagram of WMCA's (Intercity) elaborate "NEMO" (remote pick -up), and studio set -up for 
reporting election returns of N.Y.C., "Philly," and Boston. "Remotes" were cut -in just by dialing! 
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SERVICING INSTRUMENTS 
FOR 1938 
Reviewing the newest test instruments we observe that manufacturers have increased 
their figure of sensitivity. Also further progress has been effected towards securing 
speed and flexibility under practical working conditions. These improvements, in the final 
analysis, mean increased profits for the Service Man. 

I I I I I I I I I 

Super -flexible 2,000 ohms /volt unit. (1530) 

Note convenient angle of 'scope tube. (1531) 

A 10,000 ohms volt set analyzer. (1532) 

UP -TO -DATE Service Men will be 
exceptionally interested in the 
6 new instruments illustrated on 
this page; and in noting the 

appreciable advance in test -equipment 
design over the period dating from the 
October 1937 special Test Equipment 
Number of Radio- Craft. (Incidentally, 
7 servicing instruments were described 
in the October issue in the article 
"Latest Test Apparatus for the Service 
Man "; and, 6 service units were shown 
in the article "Test Equipment for the 
Service Man," in the July 1937 issue). 

"Super- Flexible" Tube and Set Tester. 
Combining the model 321 tube and 
multitester (December 1937 Radio - 
Craft, item No. 1502) with the model 
503 analyzer unit (November 1936, 
item No. 1199) makes available a 
"super- flexible" method of set testing. 
A different plug -in method of analyzing 
radio receivers, amplifiers, etc., at the 
socket is obtained without sacrificing 
the complete independence of either 
unit and without increasing size or 
bulkiness of (1) the basic tube unit or, 
(2) the multi -test unit. (1530) 

(Radio City Products Co., Inc.) 

Alignment and Servicing Oscilloscope. 
Add a good frequency- modulated serv- 
ice oscillator to this 3 -in. oscilloscope 
and you have a complete set -up for 
visual alignment and service. Note that 
mounting the tube at an angle has put 
the screen at eye level. One sweep cir- 
cuit is variable from 3 cycles to over 
150,000 cycles; a 60 -cycle sinusoidal 
sweep for simplification of visual align- 
ment is also available. (1531) 

A 10,000 Ohms /Volt Set Analyzer. 
This new model has a resistance of 
10,000 ohms /volt D.C. Its current drain 
of 100 microamperes is low enough to 
assure extremely accurate measure- 
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Signal generator has 8 -ft. scale. (1533) 25,000 ohms /volt set tester. (1534) 

ments of A.F.C., diode balancing cir- 
cuits, grid currents of oscillator tubes 
and power tubes, bias of power detec- 
tors, and a wide range of unusual condi- 
tions that cannot be checked by conven- 
tional servicing instruments. A 12 -posi- 
tion range selector switch automatically 
brings corresponding scales into view. 
Maximum ranges are: 1,000 V. D.C. 
(10,000 ohms /volt); 1,000 V. A.C. 
(1,000 ohms /volt) ; 20 megs.; and 100 
microamperes. (1532) 

Signal Generator and Frequency 
Modulator with 8 -Ft. Scale. In order to 
eliminate parallex (wrong alignment of 
pointer and scale- indication) a hairline 
indicating shadow -tuner is utilized, to 
spot -light the individual range desired, 
on this newest modulated oscillator. The 
340 -degree dial has an actual scale 
length of over 8 ft. Excellent for use 
with an oscilloscope for visual align- 
ment, since it emits : (1) unmodulated 
R.F., (2) 400 -cycle amplitude modu- 
lated R.F., (3) 30 -kc. band -wobble over 
I.F.-R.F. range, (4) fixed 400 -cycle 
A.F., (5) variable 0 to 10,000 -cycle A.F., 
(6) 130 kc. to 60 mc. R.F.-I.F. range. 
(1533) 

(Supreme Instruments Corp.) 

25,000 Ohms /Volt Set Tester has 
Illuminated Meter. A commendable step 
forward in test equipment has been 
inaugurated with the advent of this 
test unit which utilizes a front- illumin- 
ated indicating instrument; this fea- 
ture reduces the possibilities for error 
by making the scale indications inde- 
pendent of room lighting. Instrument 
incorporates a condenser tester, free - 
point tester and decibel meter. Range 

(Continued on page 494) 

Name and address of any manufacturer will 
be sent on receipt of self -addressed, stamped 
envelope. Kindly give (number) in above or 
following description of device. 

( METER DRAIN IS OFTEN 
LESS THAN 50 MICRO- 
AMPERES; LOW - 
VOLTAGE SCALE MAX. 
IS 3V. AND LOW - 
CURRENT SCALE MAX. 

IS 15MA.,D.C.) 
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NEW CIRCUITS 
IN MODERN 
RADIO RECEIVERS 
The details of the modern radio receiver dr- 
cuits that make them "different" from pre- 
vious designs are illustrated and described 
each month by a well -known technician. 

F. L. SPRAYBERRYIIIIIIIIIIIIIIIIIIIIiIIIIIIIIm01101aIIIIIIIIIIIIIIIiIIIIINo. 5 

(I) UNTUNED R.F. AND FIRST -DETECTOR IN MODERN 
SUPERHETERODYNE 

RCA Model 813K. For tuning all of the short-wave bands, 
the only variable tuning used is that of the oscillator. Ganged 
t:. the main tuner is a small variable condenser which makes 
a total capacity change of the oscillator circuit of only 
slightly more than 9.2 % in covering the lowest frequency 
short -wave band. It makes a smaller total capacity change 
flit the other short -wave bands. 

Throughout these very small bands where the best broad- 
casts are concentrated no R.F. or 1st -detector tuning is used 
as the loss, due to off -resonant tuning is negligible, and the 
difficulty introduced by tuning would not be justified. This 
may be better understood by an inspection of the very small 
bands that are tuned. Following is a list of the approxi- 
mate percentage frequency change from minimum to maxi- 
mum for each band: 

Broadcast band 324% 
49 -meter band 4.5% 
31 -meter band 3% 
25 -meter band 2% 
19 -meter band 2% 

The circuit is shown in Fig. lA in the 19 -meter position 
o' the wave -band switch. 
( L) GREATLY SIMPLIFIED A.V.C. DELAY CIRCUIT 

l'hilco Model 286A. A separate A.V.C. circuit using an 
o Binary 6J5G triode makes for considerable simplicity. The 
2 -id I.F. control -grid and suppressor -grid, and the R.F. and 
1 4 I.F. suppressors are permanently biased at -3 volts. This 
is shown in Fig. 1B. The -3-volt bias is also applied to the 
A .V.C. control -grid through a 1 -meg. resistor. As the signal 
voltage drop across the lower section of the plate coil of 
the 2nd I.F. amplifier exceeds a 3 -volt peak, rectification 
starts in the A.V.C. tube making the control -grid become 
charged negative by the amount of the average carrier peak. 
This A.V.C. voltage controls the R.F. and 1st I.F. tubes by 
the conventional control -grid action. 

With this A.V.C. system the A.F.C. circuit need not carry 
the A.Y.C. potential and the detector circuit is separated 
for its best performance. 

Any system or circuit which must perform a number of 
functions is improved by isolation from other circuits as 
f,.r as possible. This circuit shows just another step in this 
direction. 
(3) NON -DEGENERATIVE RIAS FOR FIRST -AUDIO 

Stewart -Warner Models 1911 to 1919. Since a fixed bias is 
almost always desirable for amplifiers both from the view - 
point of output and fidelity these receivers make use of a 
bras cell in series with the volume control as in Fig. 1C. 

This direct, series grid connection of the bias cell marks 
a new application of it. It offers very little reactance or 
resistance to the signal supplied through it and is placed 
for the minimum possible signal current flow. Its use per- 
mits grounding directly the cathode and suppressor -grid 
of the 1st -stage audio amplifier 6S7G. 

(Continued on page 498) 

RADIO -CRAFT for FEBRUARY, 1938 

A 

19 
M 

1GND. 

LI OHMS 

6K7 CC3 C19 020.2 -20 MME 
R.F., 560 WAVE 330 ADJUSTABLE 

MME. SW. MME 

% ,i J í 

320 , # 
MME. .0047 - 

L2 I MF. 
0.7- 
IHM 

R1 `C3,2- 20MMF.\R2,1000 
0.56-MEG. ADJUSTABLE OHMS 

L12 
17 M 

,OHMS 

/L10HM 
19M. 

C9, 96.5 

33 Q00 ... 

Ti - oaMS . - L18 

\OÑM 
L14.0.24-`C12 7-22MMF.- WAVE 

0 OHM VARIABLE SW 

MMF. 

R11 
0.56- 
MEG. 

e 

6L7 
1ST - 
DET, 
MIX. 

C 60 
0.1- 
ME. 

R2 / 
53,000 
OHMS 

9 
MME. 

A.V.C. 
6J7 R41 
OSC. 1,200 

OHMS 

C18 
0.1- 
MF 

I R9 

470 OHMS 
(OPTIONAL) 

MAIN 
TUNER 

o 
.05- 

518 frr"iTI.F. 
6K7G/.7 

49.0.1 -MF. 

MEG. 
110 

ME. (EACH) 

vvv "v 
51,000" DELAY 

le OHMS VOLTAGE -3V" 

MM 

2ND I.F. 
6K7G 

77 
51D 

52 1 
A.V.0 .6J5G, 

F.-rl 

6S7G 

BIAS 1ST A.E 

CELL 
,100 

MMF. 

MEG. 
0.1- 
MF. --+ 

? . ® 
MEG. 

TO PRIMARY 
TAPON 2ND I.F.1' 

0.47- 50 
MME 

A.V.C. 
MEG. 

i (EACH) 
ti T 

+ .03- 
MF. 

A.V.0 

0.47- 
MEG. 

(EACH) . 
U.22 - 

Qi MEG. 

6R7G. +250V. 

"MEG. 

0.25- 

T MF. 

'-3.5V. 
.03- 
MF. 

0.47- 
MEG. 

27,000 
OHMS 

Fig. I. Heavy Unes in the circuits accent the points discussed in the test. 
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THE LATEST 
RADIO EQUIPMENT 

Technicians use this department to keep 
posted on the newer and better ways 
of doing things in Radio, Electronics, 
and Public Address. 
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Constant- impedance pot. (1537) 

Servicing -type turntable. (1538) 

Electronic robot. (1539) 

New "C" -bias transformer. (1540) 

CONSTANT -IMPEDANCE 
HEADPHONE CONTROL 

(1537) 
( Centralab) 

AWELL -KNOWN volume con- 
trol unit designed for mount- 

ing on the headphone cord has been 
modernized. It now utilizes a con- 
stant- impedance "L" -pad attenuator 
circuit that eliminates loading mis- 
match. A worthwhile improvement 
in tone quality is thus obtained. 
(Circuit on continuation page.) 

SERVICING -TYPE PHONO 
TURNTABLE (1538) 

(RCA Manufacturing Co., Inc.) 

TWO HIGH- QUALITY automatic 
record -changing mechanisms and 
crystal pickup (impedance 40 

ohms) and arm at prices which 
open up a highly profitable phono- 
graph replacement and moderniza- 
tion market for service engineers 
have just been made available. The 
deluxe unit is illustrated. Needle is 
top -load and automatically adjusts 
to proper playing position; pressure 
is adjustable. "Plays" eight 10-in. or 
seven 12 -in, records automatically. 

CAPACITY -OPERATED 
APPROACH ALARM 

(1539) 
ACAPACITY -OPERATED relay 

that closes a circuit whenever 
anyone approaches the "antenna" - 
which may be a wire, metal plate. 
screen, or others metal object -is 
available, which affords a novel 
attraction. This A.C.-D.C. device 
may be used for actuating adver- 
tising displays, announcing callers, 
protecting valuables, and generally 
controlling electrically- operated de- 
vices (up to 800 W. rating) without 
actual contact. Unit is available 
with time delay, limited time delay, 
and coded selection. 

BIAS -VOLTAGE 
TRANSFORMERS (1540) 
ANEW LINE of transformers 

designed especially to furnish 
40 to 500 V. D.C. for "C" -bias in 
radio transmitters has been an- 
nounced: a rectifier filament wind- 
ing is included. The unit illustrated 
covers only a portion of this range. 
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New patented- feature "iron" solves problems. (1546) 

MARINE LOUDSPEAKER 
IS WATERPROOF 

(I54I) 
THE MARINE -TYPE P.M. dy- 

namic, monel -metal loudspeaker 
here shown is designed to operate 
under adverse weather conditions 
such as in ocean -going ship service. 
Immersing in salt water does not 
damage the instrument! Bell meas- 
ures 14íF_ ins.; by a "folding back" 
design an air column length of 30 
ins, is obtained ; frequency response: 
200 to 5,000 cycles. 

HIGH -POWER P.M. 
DYNAMIC UNIT (1542) 

HERE IS A dynamic horn unit, 
With permanent- magnet field, 

capable of continuous operation at 
20 W.; sensitivity is sufficient to 
produce high output at low -input 
levels. Diaphragm, of duralumin, 
undergoes an electrochemical process 
to prevent corrosion; and is con- 
veniently replaceable. 

FLASHLIGHT 
SCREWDRIVER (1543) 

ILLUMINATED screwdrivers have 
been described in past issues of 

Radio -Craft but the newest type is 
so small it clips into your pocket. 
Tool is furnished with standard bat- 
tery and bulb. Tip of tempered steel 
is machine cross -ground to size; and 
magnetized. Recommended to radio, 
refrigerator. automotive and oil - 
burner Service Men. Handle is in- 
sulated. The small size of the tool 
is illustrated by the pencil along- 
side it; in fact, its small enough to 
meet many alignment requirements. 

60 -W. AMPLIFIER 
FEATURES VISUAL 

MONITORING (1544) 
BOTH overload und output -level 

indication are obtained on indi- 
cator points in the new sound - 

system amplifier here illustrated. 
The entire rated output of 60 W. 
may be used in outdoor work: where 
music reproduction is paramount as 
in dance -band use operation at a 
lower power level affords tremen- 
dous reserve power to handle peaks 
without distortion. The frequency 
range ut ± 1 db. is 40 to 12,000 
cycles (not considering speaker 
distribution network). Microphone 
gain, 135 db.; phono gain, 61 db. 
Dimensions, 10')( x 0 °t¡ x 17 ins. 
long; weight. 51 lbs. Tube comple- 
ment: 4- 61,68, 1 -GR7. 1 -6E6, 2- 6E5's. 
2- 6L6's, 1 -5Z3, 1 -83. 

(Continued MI rafle 508) 
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Marine -type horn. (1541) 

New P.M. dynamic unit. (1542) 

Illuminated screwdriver. (1543) 

60 -W. amplifier. (1544) 

Line -noise analyzer. (1545) 

AqMORED CI+GILLANY 
Te3u1G 
TNEPMOMETER 310..8 - 

An aid to radio men servicing refrigerators. (1547) 
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Fluggin" electrolytic. 
(1548) 

2 -V. storage cell. (1549) 

* "PLUGGIN" ELECTROLYTICS (1548) 

ARADIO SET manufacturer has just brought 
out a radio set incorporating a type of clec- 

tr..lytic condenser equipped with a 4 -prone 
(`1'luggin -trade mark) base. This feature is 
gr'at for servicing convenience. 

ncidentally this condenser design enables ex- 
peimenters and builders of original equipment 
te design and incorporate in their chassis a con- 
struction that requires no servicing of the con- 
de Hier installation for the life of the equipment. 

RADIO -TYPE 2 -VOLT CELL (1549) 
CAI'ACITY ratings of 160 and 100 ampere 

hours are available in a new line of storage 
eel s designed for radio use. They are rated ac- 
coding to R.M.A. standards. The radio -type 
ter minais have non -interchangeable marked caps. 

ULTRA -COMPACT 
WET ELECTROLYTICS (1550) 

(Solar Manufacturing Corp.) 
NEW LINE of exceptionally compact, non- 

TA freezing wet electrolytic condensers has been 
ac rounced. Capacity range is 8 mf. at 600 V. 
per k to 30 mf. at 100 V. peak. This unit will 
operate perfectly at -20° C. whereas most 
eledrolytics become inoperative at slightly below 
fre -sting point or zero-degrees C. (32° F.). A 
nes, formation process which produces a highly 
sta:ilized film on the anode surface makes it 
possible to shelve these condensers for a year 
or more without excessive leakage resulting. The 
nevi electrolyte of course has a low freezing 
poi :t; foil etching and a novel adaptation of the 
cyl.ndrlcal fluted type of anode have helped 
ac' ieve compactness. 

VELOCITY MIKE HAS 
ACOUSTIC COMPENSATOR (1551) 

(Amperife Company) 
SI ICE tone controls are not conveniently adapt- 

able to all P.A. systems a new microphone 
has been introduced which incorporates an 
"sr rustic compensator." By a slight motion of 
the finger a shutter on the back of the micro - 
pho .e may be moved up or down in order to 
adl 1st the pitch of the system to the particular 
roorrr's speaker, etc. In effect an acoustic baffle 
is produced which absorbs some of the lower 
fret uenciea and thus reduces the tendency toward 
pea . response. 

COAXIAL CABLE FOR 
HI -FI PUBLIC ADDRESS (1552) 

AMANY -USE coaxial cable has been designed 
which overcomes the limitations of earlier 

type and meets many needs in Radio, Public 
Address and Electronics. The central conductor 
is i-aulated from the flexible outside tubular 
coni ctor by means of elongated beads, of a 
plan ic known as anhygron (almost as good as 
quartz), which are strung on the central con- 
duct -r like beads on a string. 

C.e this new coaxial cable for: high- fidelity 
publ:e address voice -transmission lines; antenna 
lead -ir.s; transmitting antennas, transmission 
lines and feeders; lines between photoelectric 
cells and amplifiers: measuring instruments 
where high -frequency losses or conductivity losses 
mus; be reduced to a minimum; galvanometers 

Tiniest electrolytic. 
(1550) 

The Acoustic Compensator . . in a velocity mike. (1551) 

and electrometers ; aircraft antenna lead -ins; 
etc. In short, use it wherever freedom from dis- 
turbances or from pick -up, or where good shield- 
ing or low capacity are desired. 

AUTOMATIC PHONO -RADIO 
PORTABLE (1553) 

SOMETHING NEW in radio is this combination 
automatic phonograph and radio reproducer 

which plays eight 10-in. or seven 12 -in. records 
automatically with the lid open or closed. O er- 
ates on 110 V. A.C. (An A.C.-D.C. model is also 
available.) The receiver is a 2 -band superhet. 
utilizing 7 metal tubes. 

DELAYED -ACTION FUSE WIRE 
(I 554) 

AMOMENTARY short -circuit or a surge 
often cause a fuse to "blow" unnecessarily. 

A fuse has recently been introduced however 
which does not open- circuit unless the short or 
surge is maintained. This obviates the need (and 
attendant danger of equipment burn-outs) for 
using too-heavy fuses. Ordinary metals do not 
have this "lag" property. The problem was 
solved, however, by using a non -oxidizing fila- 
ment of high- melting -point (nickel) wire, and 
mounting on it some tiny explosive blobs of 
powdered magnesium held in a suitable binder. 
The melting point of the nickel is some 1,500° C., 
but the flash point of the magnesium is only 
650° C., and on burning it instantly generat s 
some 8,000 or 4,000° C. 

Thus an overload of appreciable duration heats 
the blobs of magnesium to their flash point, and 
on burning they melt the nickel filament and 
clear the fuse. High overloads of short duration, 
however, do not create sufficient heat to raise 
the blobs of magnesium to firing point. 

The result is that one of these new "mag- 
nickel" fuses of ri,s amp, rating will resist the 
same surges as a 1 amp. conventional radio 
cartridge fuse, and yet will blow on a 75 per cent 
overload if the overload persists for one second. 
This should at last remove all risk of burned - 
out radio sets. 

PORTABLE SOUND SYSTEM 
(1555) 

HERE IS A 10 -W. sound system utilizing two 
10 -in. P.M. dynamic reproducers and a crys- 

tal microphone that will meet all the ordinary 
needs, indoors or out, that can be covered by a 
portable P.A. system having this power rating. 
Note the versatility of the collapsible microphone 
stand. 

The amplifier unit is shown about mid -way 
between the two loudspeakers. In this main photo 
the microphone stand is shown extended to full - 
height (for orchestra use, etc.) ; the action -view 
insert at upper -left shows it completely col- 
lapsed for use as a hand-mike) : insert at 
upper- center shows it partly extended (as ban- 
quet- mike). 

METAL LATHE FOR THE 
SMALL PARTS WORKER 

(1556) 
SHOP SERVICE MEN will be interested in a 

new 16 -speed metal working lathe only 12 
ins. between working centers. It is thus con- 
venient for the clever workman to make, at lose 
cost, replacement parts that often cannot be 

(Continued on page 507) 
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Improved coaxial cable. (1552) 

Automatic phono. radio. (1553) 

New "delay" fuse. (1554) 

An efficient public- address system. (1555) 

A lathe for small -work. (1556) 

Suede- finish interphone. (1557) 
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"LEARN-BY-EXPERIMENTING" 
BEGINNERS' PRACTICAL RADIO COURSE 

Fig. A. Simple continuity tests being made with the 
aid of headphones, test leads, and a drycell. 

EXPERIMENT NO. 5A 

TESTING 
RADIO PARTS 

A- CONTINUITY TESTS 

Learn radio while building use- 
ful radio units! A radio instruc- 
tor conducts the Experiments. 

CONDUCTED BY 

SOL D. PRENSKY Fig. B. Simple "short" tests being made with the 
aid of a flashlight bulb, test leads, and a drycell. 
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THIS EXPERIMENT on Testing 
Radio Parts is the 5th in the series 
of practical radio Experiments, and 
is divided into 2 Parts. This in- 

stallment, numbered 5A, deals with test- 
ing the parts for defects like "open 
circuits" and "short- circuits," and this 
method of testing is usually known as 
continuity testing. The other Part of 
this Experiment (to be numbered 5B) 
will deal with resistance testing, in 
which method a meter is used to find the 
actual resistance of part being tested. 

Continuity Testing. A very desirable 
method for testing any part in an as- 
sembled unit is to substitute a replace- 
ment part for the one being tested. This 
method, though very simple and definite, 
is not the most practical, as a full set of 
replacements is not usually available, 
and for any one of a number of other 
reasons, very often cannot be used. It 
is therefore necessary to be able to test 
each part separately, and it is with such 
methods that this Experiment is con- 
cerned. Beginners just starting in this 
Series, may find it desirable to refer to 
preceding Parts, in the event that any 
of the terms used here are not clear. 
All terms used here for the first time 
are itulici. :ed. 

PRINCIPLES INVOLVED of the same loudness; otherwise a short - 
The general idea in parts testing is circuit is indicated. With a 1L /2 -volt 

to send a current through the part in cell an audible click can be obtained 
question and observe how the part acts. on the first contact of the test leads 
This idea is used in the "old reliable" with capacities as low as about 
battery and phone test shown in Fig. 0.0005 -mf. (or about 500 ns nt f.). Al- 
A. When the 2 test leads are applied though doubling the voltage to 3 volts 
to a part, and a click is heard in the will allow the testing of condensers hav- 
phone, it is then apparent that there ing only half the above capacity 
are no breaks in the wire, that is, no (0.00025 -mf. or 250 mmf.), it is not 
open- circuit. Since this simple method practical to try to test any condensers 
determines whether the wiring is con- much smaller than this, by this method. 
tinuous and unbroken, it is called con- Also this method should not be used for 
tinuity testing. This method will test electrolytic condensers, because, in- 
all parts which call for continuous cir- herently, they have a comparatively 
cuits such as resistors, coils, trans- high leakage. 
formers, etc. The 1% -volt cell in- 
dicated here, should give an audible TESTING FOR SHORT CIRCUITS 
click with parts having a resistance up When testing parts having low re- 
to about 1 tnegohnl (1 million ohms). sistance values, it will be practically 
For higher resistances correspondingly impossible to distinguish between a part 
higher voltages should be used. that is OK and one that is short -cir- 

Condensers may also be tested for an cuited, or, as it is usually termed by the 
open- circuit, even though they do not practical radio man, "shorted ". By the 
have a continuous internal circuit. An term short -circuit is meant a condition 
audible click will result when the test where the current can take an unde- 
leads are applied because of the charg- sired path that has little, or practically 
ing current drawn by a good -size con- no resistance. This term is one that is 
denser. After the first contact or tap very widely used (and just as widely 
has been made to charge the condenser, misused) in electrical work, and it is 
succeeding taps should not gire a click well to note that a "short " -circuit is so- 

t.5 VOLT 
CELL SAHNESTOCK 

CLIPS 

1 5 VOLT 
CELL 1 

FAHNESTOCK 
CLIPS 

O SPRING 
CUP 

SPRIN 
CLIP 

HEAD- 
PHONES 

(NO CLICK, 
SHOWS OPEN 

CIRCUIT) 

_OPEN RESISTOR 
T- 

SHORTED 
VARIABLE 

CONDENSER 

LAMP LIGHTING. 
SHOWS 

SHORT - 
CIRCUIT 

STATOR 
LUG ROTOR LUG 

- SPRING 
CLIP 

Fig. I. Pictorial diagram showing the connections necessary to make simple (A) continuity, and (B) 

"short" tests. A click in the phones in the former and a lighting bulb in the latter are used as test 
indications. Read text for details. 
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called because of the low resistance of 
its path and not because of its short 
length. On testing of a low- resistance 
part that has this short -circuit condi- 
tion, the click that is obtained in the 
phones will be just about as loud as that 
obtained with a good part (since the 
good part has a low resistance anyway) 
and so, in such cases, the "short" does 
not show up. 

For this reason, a method for testing 
shorts is also given. This method uses 
the same drycell and a low -voltage bulb 
of the flashlight type. See Fig. B. 

(Continued on page 488) 
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Service Men may write, requesting answers to specific 
service questions. Address inquiries to Service Editor. For 
questions answered by mail, a service fee of 25c per ques- 
tion is made. Only questions of wide interest can be pub- 
lished. In view of the "rush" character of most service 
::ails an effort is made to maintain 48 -hour service on mail 
inquiries. Let us help you solve your service problems. 
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Note: Test all tubes before writing to this depart- 
ment concerning a given servicing problem. All 
: i.estions must contain complete information re- 
tarding symptoms, and tests to date, so that an 
adequate answer may be given. 

NOISE IN CAR -RADIO 
(39) Robert E. Altomare 
(Q.) I am forced to call for aid relative to 

srrecting complaint of noise in an old Atwater 
Cent auto -radio model 756. installed in a Ply - 
nouth 1937 car. 

The dynamotor was mounted under front seat. 
peaker under the right -side bulkhead. but 
he receiver proper, without the cabinet on the 

i sft side. 
Condensers on generator, ignition and ammeter 

f elped not at all. Chokes in "A" lead had no 
trect on noise reduction. Another receiver was 

temporarily installed in the car but with little 
improvement in noise reduction. An "over -the- 
t up" antenna is used. Tests show this aerial to 
I e responsible for little noise. Suppressors do 
tot help. 

What do you think is responsible for the 
tremendous amount of noise pick -up? 

How could the circuit be changed to introduce 
i +ter -station noise suppression? 

(A) The noise pick -up on the Atwater Kent 
model 756 automotive receiver in your case is 
t robably due to 3 causes, any one or all of which 
via produce the symptoms outlined. 

A well -shielded receiver for automotive service 
Tag long been a requisite for satisfactory opera- 

SERVICING 
QUESTIONS 
& ANSWERS 

tion. Unquestionably, there is a good dell of 
pick -up from surrounding cables, tubing. rods, 
etc. It is first essential to shield the receiver 
thoroughly, to prevent ignition noise pick -up. 
After that is accomplished make sure that the 
steering column, oil -gauge line and water tem- 
perature tubing are all well bonded and grounded 
at the engine side of bulkhead. Use a ground 
clamp to secure good contact to the steering 
column. Make grounding or bonding leads as 
short as possible to body and engine bolts. 

The antenna mentioned as "over -the -top" type 
is a low- capacity antenna and. since it does not 
match the receiver in question, solution to your 
problem may be a pair of "running board" plates. 
These should be connected to the receiver through 

Fig. Q39. Adding a "noise control" to an 
A.K.756 receiver. 

low- capacity shielded cable. the shield of which 
is securely grounded at both ends. This type of 
antenna will provide the necessary "gain" due 
to better "matching ". 

For interstation noise suppression. connect a 
10.000-ohm variable control into the cathode cir- 
cuit of the R.F. 39 tube as in Fig. Q -39. As more 
resistance is introduced, the gain of this tube 
will become less and only signals of a strong 
character will be heard. (See Fig. Q.39A). 

WEAK VOLUME 
(40) J. C. Trindle, Charles City. Iowa 
(Q.) We are having trouble with a Coronado 

model 41011, a 4 -tube. 2 -volt battery set by 
Kingston. Weakness is main trouble. When 
e round wire is removed. volume increases slightly. 
'rhe low frequencies are received very poorly. 
Tubes. batteries have all been replaced, as have 
been the wavetrap, antenna and oscillator coils. 
The alignment has been checked several times. 
The oscillator and antenna trimmers peak OK 
but the high -frequency trimmers are rather 
tight. Can you help us on this problem? 

IA.) Unfortunately. no data for the Coronado 
model 410B is available. However, the symptoms 
described in your letter point toward trouble in 
the oscillator portion of the receiver. wherein 
oscillator frequency is below received frequency. 

Suggest that alignment of oscillator be checked 
again. remembering that the correct adjustment 
for the oscillator shunt trimmer is at the 

(Continued on pape 500) 
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Arvin 1937 Auto Radio Sets. Any vibrator 
'n Ilse which may occasionally increase to an un- 
d,wirable level after a period of operation of an 
Arvin car -radio set may be corrected by the 
fe flowing procedure: 

(1) Warm up the radio set by playing for 20 
ti 30 minutes. Tighten the 4 screws which hold 
tt e power transformer to the radio chassis. This 
w.11 effectively eliminate most cases of vibrator i Ierference. 

(2) An additional remedy for R.F. interference 
is to cut the grounding braid connecting the tun - 
in¡_ condenser to the radio chassis. The particular 
grounding braid is located close to the point of 
er try of the tuning flexible shaft. Do not cut 
nr y other grounds on the tuning condenser as 
this might introduce motor noise. 

NOSLITT- SPARKS INIIUSTRI5:a, INC. 

Not Always the Volume Control's Fault. I 
cotes called in to change a volume control on a 
rt.mdard type of modern receiver, with dynamic 
speaker, and proceeded to do so, but the second 
v.:'. ume control behaved in exactly the same man - 
nrr, that is, it was silent to about half -way and 
then came on suddenly. 

I took the chassis to my bench and tried an- 
otaer volume control, same result, and thorough 
checking of associated circuit disclosed nothing, 
so I went ahead with the centering of the voice 
co.., as I had noticed a very alight fuzz in the 
tone. When I tried to set again the volume con - 
tn 1 worked perfectly, and I can see no other 

reason for its behaviour than the voice coil 
sticking at a certain point and requiring a cer- 
tain strength of volume to loosen it. 

As this might happen in any modern receiver 
I am sending it along in case it is worth printing. 

A. S. MASON 
Kingston, Ont., Canada 

Stewart -Warner Models 3041 to 3049. Some of 
the model 3041. 3042. or 3043 receiver circuits 
may oscillate or "growl' especially when tuned 
to weak stations or between stations. We have 
found that this oscillation can always be elim- 
inated by connecting a ground to the receiver. 

However. if a set Ls to be used without a 
ground. the circuit can be kept from oscillating 
by connecting a butler condenser from one side 
of the power line to the chassis within the set. 
The condenser should have a capacity of 0.01 -mL, 
and a voltage rating of 1.000 V. or more. If a 
shielded type is used, it can be soldered to the 
chassis tinder the loud speaker. 

In connecting the buffer condenser. first solder 
one terminal to the chassis under the speaker. 
Turn on the set. then touch the other terminal 
to one wire of the line cord and note whether 
the hum increasees or decreases. If the hum in- 
creases, touch the condenser terminal to the 
other wire in the line cord. Then connect the 
condenser to the line cord wire which causes a 
decrease in the hum. This will usually be the 
line cord wire which connects to the twisted wire 
from the on-off switch. 
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Note that, effective with this issue, Radio - 
Cra /t will include special servicing data 
regarding late models, as released by 

manufacturers, inasmuch as these bulletins 
are not received by many Service Men. 
Service Men are requested to submit only 
illustrated, CHARACTERISTIC TROU- 
BLES of radio sets; payment is made after 
publication. 

Later production receivers are being bull- 
with such a line buffer condenser to prevent any 
oscillation. Seta using the condenser can b.' 
identified by the letter "S" on the back of the 
chassis also on the outside of the carton near the 
serial number. 

Condensers will be supplied without charge if 
you wish to install them in any of the sets you 
already have which are oscillating. No- charge 
orders will be honored only if serial numbers of 
the receivers are listed. 

STKW ART- WARNER CORP. 

Stromberg- Carlson Labyrinth Models. Distor- 
tion and rattles in these receivers may be traced 
to the usual sources, such as: 

(1) Foreign particles in speaker; (2) damaged 
or defective speaker cone; (3) loose voice coil: 
(4) voice coil off-center: (5) loose grille cloth. 

In addition. cheek the following: 
(6) Foreign particles on top of labyrinth, or 

between labyrinth and cabinet; (7) loose screen 
over labyrinth exhaust in bottom of cabinet; 
(N) warped sound- spreading vanes striking 
against cone or leather. 

If the screen is loose in the bottom of the 
cabinet. tack it down so it won't rattle. Its 
purpose is to keep mice, etc., from nesting in 
the radio cabinet. 

In the case of warped sound- spreading vanes. 
it has been determined that this is caused by 
faulty handling or storage before the vanes were 

(Continued on page 503) 
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NEW RADIO ITEMS 
FOR CAR OWNERS 
Read about these new car -radio devices: 

(I) Retractable Car -Antenna 
(2) Built -in Instrument -Panel Loudspeaker 
(3) Compressed -Air Volume Control for 

High Driving Speeds 
(4) Sound- Directing Louvers 
(5) Dual -Wave Set for Trailers 
(6) Long -Wave Converter for Car -Radio 

Sets 

Most of these items were released at New 
York City's Automobile Show last month. 

R. D. WASHBURNE 
Fig. A. New propel -repel, 22 -in. antenna drops to roof -fop for city use. 

Fig. B. The set and loudspeaker are on the panel. 

CYLINDER HEAD VOLUME 
1 LEVELIZER 

AIR SWITCH 

Fig. C. The faster you drive, the louder the music! 

MANY, but not all, the devices 
here described were shown at 
the Automobile Show in New 
York City, last month. How- 

ever, each of these items will have 
appeal for some of the readers of Radio - 
Craft. The first item on our list, for 
example, is rapidly increasing in popu- 
larity. 

Retractable Antenna. It is an an- 
tenna that must be fitted right into the 
car, but once it's installed you have 
only to shove it 2 feet into the air, or 
retract it almost flush with the top of 
the car, to suit reception conditions or 
other needs. See Fig. A, which shows 
the antenna pictorially and schemati- 
cally. (For m'f'r, mention No. 1565.) 

Instrument Panel Speaker -Grille. We 
find in both the 1938 de luxe and stand- 
ard Ford V -8 cars an instrument panel 
designed to accommodate the radio -set 
controls and the loudspeaker. As shown 
in Fig. B, a grille is provided, behind 
which may be placed the loudspeaker; 
and, too, the set. Each year the car 
makers think up something new to in- 
trigue the car -radio fan. 

Compressed -Air Volume Control for 
High Driving Speeds. An amazingly 
ingenious device is available in the 
1938 de luxe Pontiacs. See Fig. C, which 
shows this "Automatic Leveler," as 
Pontiac calls it. The purpose of the de- 
vice is to increase the volume of the 
radio set as the speed of the car reaches 
a point where the noise created by the 
high -speed operation of the car makes 

a higher volume of the radio set neces- 
sary for its enjoyment. Since this device 
is like no other radio instrument we 
will devote a little space to describing 
its method of operation ; and servicing 
procedure. 

The volume -control circuit is con- 
trolled by an air switch which is 
mounted on the front end of the cylin- 
der head and is operated by the force 
of the air flow through the radiator. 
When the car reaches a speed of 50 to 
60 miles per hour, the contacts close, 
grounding the lead from the receiver 
and increasing the volume; and when 
the speed is reduced to 45 to 55 miles per 
hour the contacts open and return the 
receiver to the original volume setting. 

This speed range may be adjusted 
by removing the cover of the air 
switch and adjusting the tension on 
the coil spring around the paddle 

(Continued on page 500) 

Fig. E. Dual -wave trailer radio set. 

Fig. D. Louvers direct sound from driver. 
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Fig. I. Schematic of new long -soave converter for car -radio set... and photo of converter. 
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2,000 PARTS MAKE 1 MODERN RADIO SET! 

AMODERN, 
reception o 
plicated ma 

Hundr 
and the fi 

The average 
2,000 separate 
compared with t 
can go through 
:.n less than a da, 

radio receiver t 

powerful radio set, capable of world -wide 
n all 6 wave -bands, is a delicate and corn- 
thine. Yet it must be put together without 

reds of minute parts must be fitted per - 
nal assembly must be a sturdy job. 
automobile contains in the neighborhood of 
I but its assembly is child's play as 
he production of a radio set! An automobile 
the factory and roll out on its own power 
y. But it is a far bigger job to put together 
hat will operate under today's requirements 

of long- distance reception. 
Checking on the equipment used in a 20 -tube receiver, 

engineers at a well -known factory got out their slide rules 
and did some figuring. The stock department laid out, as 
shown in the illustration, the equipment that goes into the 
20 -tube set. THERE ARE EXACTLY 987 UNITS! 

But this is only part of the story. Each of the 20 tubes 
is counted as a unit, but each is in itself a delicate assembly 
of many parts. The power transformer, again considered 
but one of 987 units, is a complicated, finished product of 

(Continued on page 506) 

A NEW V. -T. VOLTMETER 
Here is a vacuum -tube voltmeter which permits accurate 
measurement of "control" voltages. It incorporates a Re- 
verse- Current Control and a Condenser -Diode Rectifier. 

MACK 
OHNNY Q. SI 

confus 
comes to ser 

-eceivers. As a 
Ftands for the ' 
mind when he 
lest equipment, 
:.ny portion of a 

ERVICEMAN is a very 
ed individual when it 
vicing the latest radio 

matter of fact, the "Q" 
'question- mark" in his 

attempts, with average 
to localize defects in 

n A.F.C., A.V.C., noise 

suppression, volume expander or other 
similar stage of a modern set! It just 
isn't done so easily, and that goes for 
any 20,000- ohms -per -volt voltmeter, too. 

HOW TO MEASURE "CONTROL" 
VOLTAGES 
The reason, of course, is that con- 

Fig. I 

ADIO -CRAF 

. Schematic diagram of the new A.C.-D.C. vacuum -tube voltmeter. 

T for FEBRUARY, 1938 

Fig. A. Appearance of the V. -T. voltmeter. 

ventional test equipment isn't sensitive 
enough for rapid, accurate determina- 
tion of the "controlling" voltages in the 
aforementioned circuits. By control 
voltages we mean the voltage which 
is responsible for the trigger -like ac- 
tion which takes place in each of the 
above, and which are the result of very 
small currents flowing through very 
high resistors. 

For example, the load resistor in an 
A.V.C. circuit which is usually between 
0.5- and 2 megs., and across which the 
A.V.C. voltage is developed. We know 
that the current which flows in this 
resistor is really the rectified signal cur- 
rent, and is of extremely small magni- 
tude, even if amplified A.V.C. is em- 
ployed. If we attempt to measure the 
voltage across this load resistor with 
an ordinary voltmeter, or even with 

(Continued on page 499) 
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Radio Service Data Sheet 221 

PHILCO MODEL 38 -I16; CODE 125 

5 -tube A.C. superhet.; automatic tuning; bass compensation; automatic volume control; 5 bands (530 c: 18.2 mc.); push -pull 6L6G 
output; variable I.F. selectivity; 15 -W, output. 

(See Data Sheet 222 for additional data) 
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222 Radio Service Data Sheet 

PHILCO MODEL 38 -116; CODE 125 
15 -tube A.C. superhet.; automatic tuning; bass compensation; automatic volume control; 5 bands (530 kc. -18.2 mc.(; push -pull 6L6G 

output; variable I.F. selectivity; 15 -W. output. 
(See Data Sheet 221 for schematic circuit) 

INTERMEDIATE -FREQUENCY CIRCUIT 
1. Viewing each instrument from the front, set the receiver 

and Signal Generator controls as follows: (a) Selectivity- Fidelity 
control (clockwise). (b) Volume Control. at maximum (clock- 
wise). (c) Magnetic Tuning Switch (off). (d) Bass Compensa- 
tion Switch, first position from "off." (e) Range Switch, posi- 
lion 1 (broadcast). (f) Receiver Dial at 580 kc. (g) Signal 
generator indicator set at 470 kc.; and the "Attenuator" control 
for maximum output. 

2. Connect the Signal Generator output cable through a 
0.1 -mf. condenser to the control -grid of the 2nd 6K7G I.F. tube. 
Then adjust the I.F. compensators as follows: (a) close com- 
pensator 5213 by turning to the extreme clockwise position, then 
pad compensator 52A for maximum output. Now readjust com- 
pensator 52B for maximum output. (b) Connect the Signal 
Generator output lead through the 0.1 -mf. condenser to the 
control -grid of the 6A8G mixer tube, and adjust the following 
compensators for maximum output: 51D, 51C, 5113, 51A. (c) 
Repad 52A (see Note A), check for 2 equal peaks. Treble - 
Selectivity control in expanded position (counter -clockwise). 

111 

RADIO- FREQUENCY CIRCUIT 
1. Connect the Signal Generator output cable to the "Red" 

and "131k" terminals on the aerial panel (rear of chassis). The 
ground connection of the cable should be connected to the 
"Blk" terminal. Set the controls as given under "Intermediate - 
Frequency Circuit" (a- b -c -d) and set the Range Switch, Signal 
Generator and Receiver Dials as given in the following procedure. 

2. Set the controls and adjust the compensators for maximum 
output as follows: 

Range Switch Signal Generator Compensators 
Position and Receiver Dials in Order 

1 1,550 kc. 36, 18B, 18A 
1 580 kc. 34 
1 1,550 kc. 36, 18B, 18A 
5 
5 
4 
3 
2 
5 

18 mc. 
18 me. 
11 mc. 
î mc. 

4.5 mc. 
IS mc. 
19 me. 

36C 
25. 6, roll tuning condenser 
36B 
34A 
36A 
36C 
25, 6, roll tuning condenser 

MAGNETIC TUNING CIRCUIT ADJUSTMENT 
(a) Set the Magnetic Tuning Switch in the "out" position 

(counter -clockwise). (b) Volume Control maximum (extreme 
clockwise). (e) Turn Treble -Selectivity control to the Selective 
position (extreme clockwise). (d) Now turn the signal generator 
indicator to the 1,000 -kc. mark and adjust the "Attenuator" 
control for a weak signal. Then adjust the receiver dial for 
maximum output at this frequency. 

NOTE: The receiver dial MUST be tuned very accurately to 
the 1,000 -kc. signal in order to make the following adjustments 
correctly. 

(e) After adjusting the receiver dial. turn the Magnetic 
Tuning Switch "on ". (f) Now, turn compensator 5313 slightly 
to the right or left (about '.,'turn) and proceed with adjustment 
"g ". (g) Adjust compensator 53A primary of the discriminator 
transformer for minimum output ; then readjust compensator 
53B secondary of discriminator transformer for maximum output. 

The above adjustments are now checked for accuracy as follows: 
Frequency Test 

With the 1,000 -kc. signal tuned for maximum output turn the 
Magnetic Tuning Control back and forth; that is, from the 
"out" to "in" position. The reading of the output meter should 
not change in either position. If the output meter reading 
changes, magnetic tuning circuit adjustments should be repeated. 
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Fig. I. Underside view of chassis showing socket voltages. The voltages indicated 
by the arrows were meas red with a Philco 026 Circuit Tester, which contains 
a sensitive voltmeter. Line voltage 115 A.C. -Volume control minimum -Dial set 

at point where no signal is present -Range Switch in broadcast position. 

A further cheek on the magnetic 
tuning adjustment is to very carefully 
tune in a broadcasting station and 
then turn the Magnetic Tuning Switch 
from the "out" to the "in" position. 
With the switch in either position. the 
tone of the station should not change. 
If a change of tone -or hiss develops 
repeat the above Magnetic Tuning 
Adjustments. 
Sensitivity Test 

(1) To check the magnetic tuning 
circuit for sensitivity, turn the Mag- 
netic Tuning Switch to the "off" 
position, and tune in the 1,000 -kc. 
signal. Then adjust the " Atenuator" 
control of the signal generator for a 
good audible signal -approximately 20 
V. on the output meter. 

(2) Now detune the signal (first 
above and then below the 1,000 -kc. 
mark) to a point at which the signal 
is weakly heard. At each point turn 
the magnetic tuning control "on ". 
When the control is turned "on" the Fig. A. Philco model 38 -116 console 
signal should return to normal output receiver. 
strength. If the magnetic tuning circuit does not pull the signal into 
resonance, the primary compensator 53A should be carefully readjusted. 

NOTE A- Slowly shift signal generator indicator between 460 and 480 kc. 
As the indicator is turned, 2 peaks will be noted on the output meter ; one 
about 465 kc. and the other about 475 kc. These peaks should give the same 
deflection or reading on the output meter. If the peaks are unequal, com- 
pensator 52A must be slightly readjusted to the right or left (not more 
than !3 of a turn ) until the peak. are equalized. 

Fig. 2. Top view of (A) R.F. unit showi g trimmer locations, and (B) I.F. unit showing trimmers. 
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ARE YOU FOR OR AGAINST? 

THE 
QUESTION: 

Is Radio Servicing Merely a 

Stepping -Stone to Higher Positions 

In the Industry? 
In the November, 1937, issue of Radio -Craft 
Mr. J. P. Kennedy, who is well known in the radio 
field, stated that "Radio servicing is not a goal but 
a stepping -stone to engineering or merchandising. 
As a permanent occupation it is probably the most 
difficult way you could choose to make a living." 
In a box appended to this article, the editors 
invited Service Men actively engaged in their 

profession, to comment upon this statement. Did 
they agree or disagree with the viewpoints which 
Mr. Kennedy disclosed in his article? The 5 best 
letters received before October 15, 1937, were 
awarded a 2 -year subscription to Radio- Craft. 
These as well as 3 additional letters, receiving 
Honorable Mention, are reprinted below. Addi- 
tional comments from readers will be welcomed. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

HERE ARE THE ANSWERS: 

AWARD 
Dear Sirs: 

I have read with deep interest an 
article by J. P. Kennedy, entitled "Is 
Radio Your Vocation ? ", in the Novem- 
ber number of your magazine. 

Mr. Kennedy, whom I recall as a con- 
tributor to Radio-Craft when he himself 
was engaged in service work, knows 
whereof he speaks, and I agree fully 
with his views. 

Even so, there is nothing in Mr. Ken- 
nedy's article to deter the prospective 
Service Man from entering the field of 
his choice. Radio repair work alone is, 
in many cases, not sufficient to ensure 
a good income, but the intelligent, am- 
bitious, and adequately -trained Service 
Man, possessed of sufficient working 
capital, will soon bridge the gap be- 
tween the Service Man and the mer- 
chant, and will branch out into the 
radio and appliance sales, public ad- 
dress, and industrial electronics fields, 
or possibly into the parts distribution 
business. In Mr. Kennedy's own words 
"Thus you become a merchant selling 
not only your services but the products 
which you have learned to present to 
people in the most favorable light." 

No normally ambitious man, starting 
out in any trade or profession, con- 
siders spending his life working at the 
bottom of the ladder, and in the radio 
field servicing is undoubtedly the bot- 
tom rung of that oft -mentioned ladder. 
No Service Man possessing a modicum 
of what it takes will remain such. It 
won't happen in a day, the transition 
may be gradual, but he will in time 
advance to a managerial or executive 
position in the merchandising field, or 
if his study has prepared him for it, to 
a responsible position in the engineering 
end of Radio. 

Therein lies the enviable future, the 
gold in the Radio hills. 

RALPH L. GREEN, 
Valparaiso, Ind. 

AWARD 
Dear Sir: 

I certainly do not agree with Mr. 
Kennedy's statement that radio servic- 
ing is merely a stepping -stone to a 
better job or position and nothing more. 
Such a defeatist attitude toward the 
business of radio servicing is as perni- 
cious as it is fallacious. 

A Service Man who looks upon his 
work as merely a transitory stage with 
merchandising, engineering, or manu- 
facturing as a final goal is certain not 
to put the enthusiasm and concentration 
into his business that it deserves and 
requires if it is to be given a fighting 
chance in the fierce competition of 
today. 

Too much of this sort of thing is be- 
hind the present low estate of servicing. 
Almost invariably, radio servicing is 
combined with some other form of busi- 
ness activity. Perhaps it is selling radio 
sets; it may be a side line for a gen- 
eral electric shop; or it may be a spare 
time way of picking up a few extra 
dollars for a person who is regularly 
employed in some entirely disassociated 
business. In only a very few shops has 
radio servicing as a pure and unadulter- 
ated business been given a fair trial. 

I firmly believe that if a man is will- 
ing to give the same amount of thought 
and effort to the building up of a radio 
servicing business that he would be re- 
quired to put forth in any other busi- 
ness, he can build up an enterprise that 
will be just as large and just as re- 
munerative as his business ability war- 
rants. A man who intends to make serv- 
icing his life work will be constantly 
alert to new ways of improving his busi- 
ness. He will keep himself abreast of 

WITTIQUIZ and ORSMA 
DEPARTMENTS 

In order fo find room for the letters 
printed on this page, it was found neces- 
sary to omit the Wittiquiz and ORSMA 
departments from this issue. 

the most modern methods of servicing 
and advertising his business. He will 
be sure to take advantage of modern 
equipment in order to do faster, better 
servicing. Knowing that any permanent 
business must depend upon satisfied, re- 
peating customers, he will see to it that 
his work is of the best quality and his 
relations with his customers are pleas- 
ant and business -like. 

He will set aside a portion of his 
income for advertising and for new 
equipment. He will keep his eye on the 
growth of his business and will expand 
that business as rapidly as, but no more 
rapidly than, conditions warrant. He 
will augment his income from the actual 
repair of radios with other sources of 
income that are open to him as a Service 
Man: modernizing old receivers; in- 
stallation of special antenna systems; 
installation of record -playing attach- 
ments; writing of technical articles for 
radio publications, etc. 

He will do all these things, for he has 
cast his lot with radio servicing for bet- 
ter or worse, and he is determined that 
it shall be "for better." He is not stum- 
bling along with his eye fixed upon a 
distant star; he is watching carefully 
every step he takes as he moves steadily 
forward in an interesting, rapidly grow- 
ing, remunerative business. 

JOHN T. FRYE, 
Logansport, mud. 

AWARD 
Editor, Radio -Craft: 

Have read and re -read the article in 
the November, 1937 issue of Radio - 
Craft several times, entitled "Is Radio 
Your Vocation ? ". 

In a great many ways Mr. J. P. Ken- 
nedy is correct. In many more ways Mr. 
Kennedy either supposes a lot, is famil- 
iar only with the progressive radio Serv- 
ice Man, or is familiar only with the 
larger city Service Men. Radio is worth 
studying. There is a future to radio serv- 
icing. A man can make a good living in 

(Continued on page 501) 
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1. h' 6 TUBE SUPERHET 

KNIGHT PUSH -BUTTON TUNING MODELS 
AT STARTLING LOW PRICES! 

KNIGHT Radios bring you Push -Button Tuning and every newest 
feature at prices that fit EVERYBODY'S purse. Here are radio's 
supreme values! The beautiful 6 Tube AC 2 -Band Superhet shown above - 
offers an R.C.A. and Hazeltine licensed circuit with Push -Button Tuning, 
new Slide -Rule Type Dial, Electric Eye, Tone Control, A.V.C., Electro, 
Dynamic Speaker, and 3 Watts power output - all for only $23.95. 
In the 60 other KNIGHT models, you'll find values equally astonishing - made possible only by ALLIED'S volume and low distribution costs - 
prices that make the KNIGHT Radio's Greatest Value, offering biggest 
profits for you. 61 KNIGHTS to choose from -a set for every purpose 
-5 to 16 tubes, for AC, AC -DC, 6 Volt, 32 Volt, Battery, and Auto 
operation. See all 61 models in ALLIED'S Catalog. Send coupon now. 

DEALERS! SERVICE MEN! SOUND MEN! 
AMATEURS! SET BUILDERS! 

You all need ALLIED'S Catalog. Everything in radio in one great book, 
at lowest prices - 164 pages of Sets, Parts, Kits, Sound Systems, 
Amateur Gear, Test Equipment, Books, Tools, etc. - every Radio 
requirement at your finger -tips for instant reference - easy to use and 
profitable to order from. For ALLIED'S low prices save you money. 
Send coupon today for ALLIED'S free 1938 Catalog - radio's complete 
supply guide! 
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ALLIED RADIO CORP.1 
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WITH THESE DEW 

RIDER BOOKS 
These books were written to be used -and 
have been. Like RIDER'S MANUAL 
each is a proved book, selling year in 
and year out -edition after edition. 
These books have sold a total of 252,000 
copies! 

VIBRATOR POWER SUPPLIES 

by Gersten, and Rider 

It becomes increasingly important that survire 
men have the information on vibrator supply 
systems which is contained in this book. For 
vibrators are used in auto radio sets, 32.volt 
farm receivers, mobile P. A. systems, coin - 
operated music machines, etc. 280 pp. Pro- 
fusely illustrated. . . . . 53.00 

AUTOMATIC FREQUENCY 
CONTROL SYSTEMS 

With Automatic Frequency Control Circuits in 
most new higher -priced models, knowledge of 
"AFC" means money in your pocket! Learn 
the practical facts, from these easy-to- under- 
stand explanations. Get your copy today. 
Cash in on profitable "AFC" work. Hard 
covers. 144 pp. . . . . $1.00. 

THE CATHODE -RAY TUBE 
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Written especially so you can understand the 
subject. With introduction of new, cheaper 
Cathode -Ray Tubes, this book is even more 
Indispensable for its complete Practical infor- 
mation on Oscillographe, etc. 336 pp. 450 
illustrations. . . . . . . . S2.50 

SERVICING SUPERHETERODYNES . 

Changes, changes, changes! That has been 
the history of the superheterodyne circuit. Moke 
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"LEARN -BY- EXPERIMENTING" BEGINNERS' 
PRACTICAL RADIO COURSE 

TESTING RADIO PARTS 
(Continued front Page 480) 

Whenever a short is suspected, this method 
gill indicate such a condition by the lighting of 

bulb. The use of a low -drain bulb is specified 
inre, not so much to preserve the life of the 
drycell lit is not properly a "battery" until 2 

r more cells are used). as to make the bulb - 
,.st more flexible. Any resistance of loss thaw 

i L, at J0 ohms will cause this bulb to show some 
Licht, as it draws only 60 milliamperes at full 
brilliancy. Thus the bulb will light even when 
the short is not as petitet one, as is the most 
common cause. 

In using the bulb test on coils, it is necessary 
to keep in mind that coils having a few turns 
will, and should, cane the bulb to light brightly. 
This is as it should be, because the resistance 
of such coils (like short wave coils), when good. 
is extremely low. On the other hand, a coil for 
the broadcast band can be tested, if care is used, 
as it has a greater resistance. After some ex- 
perience with observing the brightness of the 
bulb, it will be found to be a simple matter for 
the experimenter to recognize the difference in 
the brightness produced by a goad broadcast 
coil winding and by a shorted one. Moreover. 
this difference in brightness will also prove useful 
in distinguishing between low- resistance rheo- 
stats, like the 6 and 20 ohm variety, that are 
usually hard to recognize on resistance tests 
using a meter, such as will be described in the 
next installment (Esp. a' ). 

PART A- CONTINUITY 
TESTING 

Procedure and Results 

(I) Open -Circuit Test with !'hones- -The pair 
of headphones and dry cell are connected as 
shown in Fig. 1A, using fahnestock clips as 
binding posts to facilitate connection to the phone 
tips. (Note: The polarity of the battery does 
not matter). A fairly long pair of test leads 
(about 2 to 3 ft. long) ending in spring clips 
will be found convenient. Tap the two free ends 
of the test -lead clips together to get a click in 
the phones. 

(a) High- and Low -Resistance Teat 
Test the primary of an audio- frequency (or. 

as it is often called, just "audio ") trans- 
former. t Note: This primary winding is, in 
effect, equivalent to a resistance of the order 
of a thousand ohms.) Clip one test lend to the 
terminal of the primary. and tap the other test 
lead on the other primary terminal. Observe the 
loudness of the click, indicating a continuous 
circuit. 

Test the secondary of an audio transformer. 
(Note: This secondary winding is, in effect, 

equivalent to a resistance of the order of ten 
thousand ohms.) Ob.serve if the click for the 
secondary is weaker than it is for the primary. 

(b) Condenser Teat 
Test a fixed condenser. (This may be a mica 

or paper condenser having a capacity of 
0.0005 -mf., or preferably, higher.) Note if any 
clicks are heard after the first few taps. If such 
evidence of a continuous circuit is found in this 
type of condenser, the part is to be rejected as 
unsatisfactory. 

(2) Short- Circuit Test with Bulb -The bulb 
and drycell are connected as shown in Fig. lit, 
and the test leads are attached as before. Touch 
the test leads together and observe the brightness 
of the bulb. 

(a) "Short" Test 
Test at variable condenser by rotating its shaft 

and observe it the bulb lights. If it does, it is 
an indication of a short- circuit (in this case, 
because the plates touch). 

(b) Testing An Unknown Part 
Test some part, the condition of which is 

unknown, to determine whether it is (a) open - 
circuited, (b) short -circuited or (c) good. 
Suggestion applying to classes or club groupa: 

Let the teacher select 3 Parts as unknowns, 
choosing, if possible, one having (a) an open - 
circuit, one having Ib) a short -circuit, and 
une Sc) good part, and labeling these simply as 
Unknowns 1, 2 and 3. The student then tests 
each part for open- and short- circuits and re- 
cords the results by a check in the table below; 

CONCLUSION 
(1) An open -circuit may be detected by the 

absence of a click when the part is connected 
in series with a drycell and phones. 

(2) A short- circuit may be detected by the 
lighting of u bulb when the port is placed in 
series with it and a battery. 

QUESTIONS 
1. A short- circuit is so called because the cur- 

rent path offered by it is: (short in length; low 
in resistance; or, not continuous). 

2. In the continuity test with phones, does 
the primary or secondary of an audio transformer 
give the louder click? 

3. In the above test, if no click is obtained, 
it is an indication that the circuit is: (definitely 
shorted; definitely continuous; or, definitely 
open). 

4. In the above (continuity) test, a condenser 
is shorted if we obtain: (no click ; a click on 
only the first contact and no clicks thereafter ; or, 
repeated clicks). 

5. In using the short -circuit test with a bulb. 
on a high -resistance unit (in this case anything 
between 100 and 1,000,000 ohms), if the bulb 
lights. it is an indication that the circuit is 
(definitely shorted ; definitely open ; or. definitely 

good). 
Answers to these questions appear on page 484. 
Teachers of radio classes and club groups are 

invited to write to the Editors concerning the 
use of reprints of parts of these Experiments in 
quantities for school use. 

LIST OF PARTS 
ttOne 1.5 -volt drycell (the intermediate size is 

convenient) ; 

$tone Ph -pair of headphones, 2,000 ohms; 
?Two fahnestock clips; 
tOne pair of test leads (a 2 -color pair, 3 ft. long. 

with spade lugs and alligator spring clips is 
convenient) ; 

One B -bulb, flashlight type, 2 volt, 60 ma.; 
One miniature socket for above with screw 

terminal., porcelain ; 

$Also parts to be tested. such as audio trans- 
former, fixed condenser (any capacity above 

0.0005 -mf.), and variable condenser ; and any 
part.; of unknown condition if available. (Sug- 
gestion for such unknowns for school group: 
open resistor, shorted volume control, good 
transformer.) 
?Parts so marked were used in preceding Ex- 

periments. 
tMost Radio mail order houses can supply this 

item if properly identified as to title of article, 
Issue (month) of Radio -Craft and year. 

TABULATE YOUR RESULTS HERE 

Part Upon Slu,rlud Good 

Unknuwn 1 

Unknown 2 

Unknown 3 

Please Say That You Saw It in RADIO -CRAFT 
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HOW TO STAGE A HOME BROADCAST 
(Continued from page JGG) 

when they have finished, so that they get a 
chance to participate in the fun passively as 
well as actively. 

SOUND EFFECTS FOR THE 
AMATEUR PROGRAM 

One thing that certainly shouldn't stump you 
is the sound effects and the more of these. the 
merrier. It is always amusing to actually see 
what crude apparatus is used to produce the 
realistic sounds. 

Of course. you can have elaborate apparatus. 
too. Many good sounds are obtainable on pho- 
nograph records, and these are widely used by 
commercial stations. For example, there is a 
recording of locomotive effects- starting. run. 
ling, and stopping. There are traffic effects, 
arrplane effects, and crowd noises. One disc 
bearing the latter is to be run at 7K r.p.m., and 
If you run it at 33 r.p.m. instead. there are 
apt to be some red faces at a mixed party, for 
the words become intelligible at the slower 
.peed. 

Now refer to Fig. 2, which illustrates the 
particular group of 7 effects incorporated in the 
amateur- program script appearing at the end 
at this article; and also refer to the word de- 
cription, immediately following, of these effects. 

WATER -Water gives an excellent imitation 
;f water. To imitate the sound of splashing 
water, simply splash water. If you wrap a bucket 
around the water, al; illustrated, it will hold 
together better than if you just try to stand the 
water loose on the table, with nothing around 

for water is very difficult to pile up. 
AIRPLANE -The sound of an airplane is 

.imulated by holding a piece of cardboard against 
ne whirling blade of an electric fan. For an 
Ipproaching airplane, bring the effect closer to 
se mike; for a receding plane, take it away. 

the plane will sound as if it is going more slowly 
the card is held near the ends of the blades; 

ester, if near the center. Look out for your 
lagers, because electric fans sometimes snap at 
nu. 
FOOTSTEPS -Footsteps sound more like foot- 
etas than anything except footsteps. Ilave 
.mebody hold the mike close to your feet as 

I. wearing shoes with leather heels. walk on 
bare floor. If nobody will carry the mike. 

arry it yourself, as illustrated. 
BOMB -To simulate an explosion, strike a 

lather cushion with a flat stick. The wilier the 
:tick, the bigger the "bomb." For the wreckage 
which follows the explosion, crush a thin wooden 
terry box, which is held close to the mike (see 
' CRASH" illustration). 

CLOCK STRIKE -The chime of a striking 
sck can be imitated by hitting a fryingpan 
ith the handle of a knife. Different tones are 

hsd by using different size pans (or even small 
r ale) and by using knives with metal, bone or 

olden handles. Experiment until you find the 
,:e which best suits your aesthetic sense. 

WHISTLE -The deep tones of a boat whistle 
sy be had by blowing across the top of the 

n outh of a thoroughly empty bottle. The larger 
1.e bottle and the wider its mouth, the deeper 

the tone. 

FIRE --The crackling of flames comes out of 
the loudspeaker when the noise made by crinkli, 
a crumpled sheet of cellophane goes into 
microphone. The cellophane may be taken fr. n 

a pack of cigarettes. When the lire gets bad t.., 
the roof of the burning building suppo >c _. 

collapses -break up a berry box, as descrd.. ,. 

under 'BOMB ". 
Having mastered these effects, for our "amateur 

hour," let us see how some of the other and 
more pretentious sound effects are managed. 
(Radio-Craft readers may recall that some of 
them have been illustrated and described in post 
issues.-Editor) 

ADDITIONAL SOUND EFFECTS 

HORSES HOOFS -Horses' hoofbeats are best 
done with 2 "plumber's friends" or halves of a 
coconut shell, one being held in each hand and 
"kloppety -klopped" on your chest or a table top 
in proper rhythm. But as coconut shells are 
not always available, so heavy teacups may be 
used with not-so -good results. Galloping is easy 
to imitate with the hands and lap. The left hand 
L held with the palm about three -quarters up- 
ward, approximately R inches above the lap. 
Now slap the palm with the fingers of the right 
hand which then continue onward to smack the 
right thigh as the left hand follows to slap the 
left thigh. The faster you do it, the faster the 
horse gallops. And the harder you do it. the 
closer he is to the microphone -and the more 
it hurts. The microphone, of course, should be 
placed near the hands, and the volume control 
stepped up as much as is required. 

RUNNING FEET -The easiest way to simulate 
the sound of running feet is to place the micro- 
phone on a cushion on the floor and run past it. 
The reason for the cushion is to avoid shaking 
the mike; it makes a horrible sound if it's 
shaken while connected, and the little carbon 
grains inside it may be damaged when a carbon 
mike is used. If they are hurt, the microphone 
becomes what technicians term "on the bum ". 
Always disconnect the "mike" battery when the 
microphone is moved. Then you can shake the 
mike as much as your heart desires. 

RAILROAD TRAINS -Railroad trains are 
easy to fake as far as the sound is concerned. 
Two pieces of sandpaper rubbed together with 
the correct tempo make the chuff -chuff of the 
steam. The speed with which they are rubbed 
can make the train stop or start. To make it 
approach or leave the scene, walk toward or 
away from the microphone. But better do it in 
your stocking feet to avoid unwanted noise. The 
boat whistle can be counterfeited on a toy 
ocarina, or by whistling into your cupped hands. 
If you don't know how to whistle that way, any 
boy in the 5th Grade of grammar school can 
teach you. 

If you still can't get it (NOTE: We couldn't. 
-Ed.) you can blow into the neck of an empty 
soda -pop or beer bottle, depending upon what 
sort of party it is. The sound will be reasonably 
accurate. For deeper tones, use larger bottles; 
for higher tones, smaller ones. Don't try partly 
filling the bottle with water to change the pitch, 

((bntinacd on following page) 

(GRID CAP) 

Cf / 2hp.DET f 
b-. 

It ..-- LOUDSPEAKER 
/ 4y USED AS MIKE. \ CONNECTS ITNROOGH 

L.5 CONDENSER) TO DETECTOR- 
' 'M p/N1MIC) TUBE GRID ( CAP) 

O ''--CNASSIS C.006-MF (ABOUT) 

C \ DET OUTPUT 
$1MIKE 2.:29.- 

DET OUTPUT 
s 

L I F 1 suo 

+ 
(PM DYNYN AMIC) \ I FT 

\ 1 

CLIP 

+ 

.- 

7 

CLIP 
CHASSIS O CLIP/ 

,1111111IIIII I111111111II I1111111111111111111111 

Fig. 3. In A is shown, 
pictorially, how a loud- 
speaker (used as a mike), 
is connected to most 
radio sets; in B, the 
schematic diagram of 
the same connections; 
and in C, similar con- 
nections using an inexpen- 
sive carbon microphone. 
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Unti ed States! For that rea- 
soñ, RAYTHEON tubes not 
only meet the exacting stand- 
ards of more Chief Engineers 
than any other -but they 
must perform in more diversi- 
fied circuits than any other 
tube! 

Your RAYTHEON jobber 
gives you these same stand- 
ard tubes in sealed cartons 
for exact replacement in any 
receiver! 

Order RAYTHEON for 
greater permanent tube 
profits. 
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of my "Pay of ter graduation 
plan" and famous Coyne 
"Learn by Doing" method 
of practical shop training for 
your start for success in this 
big -pay field. Age or lack of 
money need not hold you back 

. Get training first; then 
take 18 months to complete 
small monthly tuition 
payments starting 5 Months / after you begin training. 

LEARN BY DOING 
IN 12 WEEKS IN COYNE SHOPS 
Coyne Training is practical, thorough, easy to 
grasp ... you learn quickly by doing actual 

jobs on real electrical ma- 
chinery in training. Not 
by books -not a correspond- 
ence or a home study course 
-you are trained right here 
in my big Chicago training 
shops. You don't need pre- 
vious experience or a lot of 

book learning. Expert instructors guide 
you every step of the way. Start any time. 

EARN WHILE LEARNING 
Job Help After Graduation 
Big things ahead in Electricity mean steady 
jobs, good pay, and a real future for the 
trained man in this fascinating "live" in- 
dustry. Thousands of opportunities. 
Rush the coupon TODAY for Big Free 
Book with hundreds of photos of the great 
Coyne Shops in Chicago-Opportunities in 
Electricity - How we can train you for 
your start in this field and let you pay your 
tuition after graduation in easy 
monthly payments. If you need part time 
work to help out with living expenses my 
employment department will help you get 
it. After graduation you wit be given 
Free lifetime employment service. 

DIESEL, ELECTRIC REFRIGERATION 
AND AIR CONDITIONING TRAINING 
Now included at no extra cost. Take advantage 
of this training to increase your earning capacity. 

GET MY STORY 
I have a mighty interesting story to tell 
about my school that will interest any fel- 
low who wants to get ahead... Fill in the 
coupon today and mail it to me and you'll 
get my big FREE Cat- 
alog 4,,t: and all the facts. t. LWW 

H. C. LEWIS, President. 
Coyne Electrical School, 
500 S. Paulina St., Dept. 28-78 Chicago, Ill. 

Send me, without cost or obligation, your Big 
Free Book and details of Pay- Tuition- After- 
Graduation -OHer. 
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(Continued from preceding page) 
for a vigorous toot may produce an unwanted 
shower bath. 

MARCHING FEET -Marching men require a 
bit of apparatus. Make a light wooden frame 
about l8 inches square and run heavy wires 
across it, about 2 inches apart. in one direction. 
Take a number of pegs made of inch -square 
pieces about 3 inches long, and drill a hole 
through each of them. about a half-inch from 
one end. Thread them on the wires. keeping 
them about 2 inches apart by means of beads or 
lengths of tubing. and see that they all swing 
freely. That's your army. To make them march, 
hold the frame in both hands and bring the 
ends of the pegs down smartly on a table top. 
lowering one end of the frame before the other. 

SWIMMING -The sound of a boat approaching 
or of people swimming can be faked fairly well 
by dabbling your hands in a bowl of water- 
s dive by striking the surface of the water in 
the bowl with your fist. That's a good dive; 
for one in which the diver lands upon his tummy, 
strike the water with the palm of your hand. 
And you'd better wear your bathing suit when 
you do this, for it's apt to be pretty messy. 

MISCELLANEOUS EFFECTS -A 10-cent- 
store siren whistle is good for a wind effect; 
dried peas dropped onto a tin pieplate simulate 
rain; baking powder crunched in the hand 
simulates a person walking in snow. Thunder is 
obtained by shaking a big sheet of metal. such 
as galvanized iron ; and the roars of wild beasts 
by punching a hole in the bottom of a tin can, 
knotting a string through the hole and pulling 
the string through a resined cloth while the can 
is held in the other hand near the mike. 

Other sound effects may be invented as needed. 
and you needn't be a second Edison, either. 

PROGRAM SCRIPT FOR HOME - 
BROADCAST BEGINNERS 

Now, as to the script. suppose you combine 
3 or 4 popular programs and thus get. let us 
say, "Warden ,Blowee. 20,000 Years on Slow 
Boat's Ham -ateur Hour." 

Brace yourselves, here it comes: 
MAJOR: Hel -lo everybody this is Katie. No, 

that's wrong. This is the Slow Boat. and it's 
only the beginning, folks, only the be- c- a -gin- 
ning. And that's your hard luck. I'll bet you 
wish it was the end already. don't you? Well. 
round and round she goes -and comes out 
here! Tonight we present that gripping drama 
of prison life called "Gun With the Wind ", 
with an all star ham -ateur cast. 

Seated in a waterfront saloon are Bloody 
Amouse, and Mandy the Avenger, two of the 
most murderous murderers in Oshkosh. our 
honor city for tonight. (Calling) Oh water 
boy! Water boyhoy. Oyoyoy. 

SOUND EFFECT -WATER 
AMOUSE: Now you listen here. Mandy. I got 

big ideas. No more Tommyguns for us. We's 
got to control de taxicrab racket. We's gonna 
use airplanes. Airplanes and bombs. 

MANDY: We's going to use what? 
AMOUSE: Airplanes. You know. Airplanes. Like 

this. 
SOUND EFFECT- AIRPLANE 
MANDY: (Sneezes) Ha -chu. I understand. Turn 

that 'ere plane off before I catches cold. 
(EFFECT STOPS) And bums did you say? 

AMOUSE: No, dumkopf. bombs. Bombs, like in 
Japan, not bums like in here. 

MANDY : Oh, you mean bombs like this? 
(PAUSE) Hey. you sound -effects man. 

RAFT for FEBRUARY, 1938 

Where'd you go? 
SOUND EFFECT -FOOTSTEPS APPROACH. 

ING 
AMOUSE: Itere he comes now. 
SOUND EFFECT -BOMB 
MANDY : The idiot. He's lost the place. He's 

one effect slow. 
AMOUSE: Don't tell him. You'll make him 

nervous. Get on with the script. 
MANDY : Oh yes. Here we are. I'll pick it up. 

What you plan to do? 
AMOUSE: I plan to be de head one in de 

taxicrab racket. I got de boys started now. 
In one second they're due to drop a bomb on the 
Alamalagamated Taxicrab company. Listen. 

SOUND EFFECT- STRIKE 3 TIMES. AS OF 
A CLOCK 

MANDY: Boy, what an explosion. And timed to 
the minute. The clock's just going to strike 8. 

SOUND EFFECT- FOOTSTEPS 
AMOUSE: Eight o'clock to the minute. That's 

some timing. 
MANDY: Sh -h -h. Shut your big mouth. There's 

a man walking over to our table. 
SOUND EFFECT -BOAT WHISTLE 
AMOUSE: Hello, Mr. Who is you? 
NASTY LAUGH. AFTER WHICH HE SPEAKS 

IN AN EFFEMINATE VOICE. 
SHADROE: Heheheh. I'm the Shadroe. The 

Shadroe knows. 
MANDY. Don't sound to me like he knows much. 

This sort of thing can continue as long as 
your patience and that of your audience holds 
out. You can write it by the yard. But sooner 
or later, like all ordeals. it must come to an end. 
So that you don't just leave it hanging in mid- 
air. here's a suggestion. 
MADAME: I smell something burning. 
MANDY: That's the audience; they're burning 

up. 
SOUND EFFECT -CRACKLE OF FLAMES 
MADAME: And I'm getting awful hot. 
MANDY: It's about time this program got hot. 

SOUND EFFECT -FLAMES NEARER 
MADAME: O0000h, Mandy. I see fire. We'll be 

killed. 
MANDY: Then you'll see more flames. 

SOUND EFFECT -FLAMES. BUT GOOD AND 
LOUD 

MADAME: Mandy ! Mandy ! Save me! Get me 
out of here! 

MANDY: Hush your mouth. Just blow that fire 
out. 

MADAME: It's too big -I mean the fire. I can't 
blow it out. 

MANDY: Do what I tell you. Blow at it. 
MADAME: You're crazy. It'll make it burn 

more. What do you want me to blow for, 
anyway? 

MANDY : So that I can give a blow -by -blow 
description of it! 

SOUND EFFECT -GONG. (HIT A BIG POT - 
not the Madame -HARD) 

MAJOR: All right, all right. You were just a 
little nervous that time. Come back and try 
it again some time -in 1946. And now to 
return to the list. There are 5,907,652 votes 
for Amouse. 5,907,653 votes for Mandy -and 
24 votes for Underwood! Good night, every- 
body. and goldurn you. 

ANNOUNCER SIGNALS AUDIENCE (holds 
aloft a large card on which is written 
"APPLAUSE ") FOR WILD APPLAUSE. 

NEW EQUIPMENT FOR 

ALL -WAVE RADIO 
(Continued from page 471) 

Ultra -Midget Broadcast -Band Variable Con- 
denser. A variable condenser with a capacity 
range sufficient for tuning across the entire 
broadcast band. yet having the small dimensions 
indicated by comparison. in Fig. H, is now avail- 
able. 

By removing plates from the condenser lower 
wavelengths may be reached. The rotor plates 
interleave with the stators, in the usual manner. 
but the dielectric instead of being air is Bake- 
lite (or some such material), in the form of 
thin washers. Set builders who go in for the 
"ultra- tiny" will welcome this long -wanted tuning 
unit. (1564) 

Please Say That You Saw It in RADIO -CRAFT 

PREVIEW OF 1938 FASHIONS 
-SUCCESSFULLY TELEVISED! 

(Continued from page 457) 

National Broadcasting Company, prior to the 
demonstration, "we feel sure television will be 
able to perform great service in the fashion field." 

After the demonstration, the audience agreed. 
This 1938 show by television- forerunner of 

"Christmas shopping, from the depths of your 
easy chair. made easy by air" -had as honor 
guests of NBC a group of stylists who 4 days 
later saw their television -previewed styles "in 
the flesh" at The Fashion Group's annual style 
spectacle which attracted an international 
audience at the Waldorf -Astoria. 

Images sent from RCA Building's (Radio City) 
3rd -floor television studio, by coaxial to Empire 
State, were received via radio on the 62nd floor. 

w 
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NEW CONDENSERLESS 
TUNING SYSTEM 
DEMONSTRATED! 
(Continued from page 461) 

slider contact a little 2- wheeled "trolley car" 
design (as shown in Fig. 1C and E) is used. 
The "car" carries, half -way between the wheels, 
the contact which is made of a sturdy alloy of 
phosphor- bronze. A guide rod (see Fig. 1A) in- 
stalled parallel with the main -coil presses the 
trolley car against only 1 turn of the winding 
or coil (which is wound on a rotatable cylinder) ; 

and presses the phosphor -bronze contact against 
the spaced turns of the rotating coil, which is 

to wound with heavily silver -plated copper wire. 
Another interesting detail of design is revealed 

in Fig. 1E. The side walls of the 2 little bakelite 
wheels of the trolley car extend into the narrow 
space between adjacent turns. In short, the 
Lsrns are used as shown in Fig. lE to guide 
and to move the trolley car back and forth along 
the coil, turn by turn. 

THE "INDUCTANCE- TUNED" CIRCUIT 
Everything else is simple. We see in Fig. IF 

B standard tuning circuit with fixed inductivity 
tort variable capacity, and as comparison an 
inductance -tuned circuit. The padding condenser 
I' shown in Fig. IB has been omitted in order 
o simplify the circuit. Methods for coupling the 
mtenna with this type of tuning circuit are 
¡hewn in Figs. 1G and Ill. The use of an indue- 
ance-tuned circuit for interstage coupling is 

,hown in Fig. 11. Similar circuits for the con - 
verter stage of a superhet. receiver are available. 
N.B.- Unfortunately, the condenser shown fixed. 

In Fig. 1F, should have been shown variable. 
Editor) 

RANGE: 545 METERS TO 175 METERS 
Finally, a word about the waverange covered. 

As the designer explains, one is able to cover 
kith a single coif the entire broadcast and police 

Inge (545 meters to about 175 meters). By 
application of r variable tuning coils per stage 
(gee arrangement of Fig. 1D) and the use of 
a waveband switch one is able to cover the quite 
extensive range from about 650 kilocycles to 
f -. megacycles. - 

A receiver with such a large waverange, os 
d. monstrated nt the lecture, is shown in Fig. 1J 
and 1L. One sees in the center of the chassis 
the shielded set of coils which are of similar 
design as those shown in Fig. lA. The only 
di /erence is that 2 tuning coils have been in- 
s:tlled in every compartment. It may be of 
interest to notice that the 2 tuning coils are 
installed parallel to each other (as shown in 
ni:. ID) and are Gapped by the same trolley 
ca c. This car is of course equipped with 2 

se , arate phosphor- bronze contacts. 

20 -FOOT SCALE ELIMINATES A.F.C. 
if especial great interest is the extremely 

large tuning scale (see Figs. 1J and IK) de- 
signed in the form of a spiral having a length 
of :approximately 20 feet. A dial window which 
mores automatically up and down is used to 
sin plify the reading of the scale. 

"'he extensive length of the tuning scale is of 
sa gr, at interest for designers of "electric tuned" 

ree>ivers, because it provides possibilities to 
obi iin split -hair tuning without the use of the 
try sbleaome A.F.C. circuits! 

I. is known that customary motors will stop 
wit-in a range of plus or minus 1/16 -inch. 
AI' laugh 1/16 -inch seems not much to talk about 
it n.eana nevertheless 3° to 5° on the usual tuning 
dia, or -when expressed in terms of frequencies 
-t: :lining deviation of 2,000 to 5.000 cycles. Now 
let Its compare 1/16 -inch in relation to a scale 
of u. length of about 20 feet. Expressed in f re- 
que?icies this 1/16 -inch now means hardly more 
this, 300 -400 cycles, and a better adjustment can 
barn ly be obtained with the average A.F.C. 
circ lit. 

T iere remains only one fact to be mentioned, 
the rice of the new tuning device; which is, 
according to Mr. Ware. about the same as that 
aske for a set of tuning circuits for the wave - 
rançe from 540 kc. to 65 me. but equipped with 
fixes coils and a variable condenser. 

1k; on the look -out for the March issue 
-the Jubilee Souvenir Number! 
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R OVATION 
FROM FAMOUS MEN IN 
RADIO ENGINEERING! 

"Model 581 Signal Generator is a distinct 
and important contribution to rapid, in- 
telligent and scientific radio service work." 

Radie Technical Corull. It 
RADIO TECHNICAL PUBLISHING CO. 

EMINENT men in radio engineering, 
used to testing instruments costing 

thousands of dollars, have given their un- 
qualified approval to SUPREME instru- 
ments. Such a tremendous ovation from 
the men who know, is a mighty tribute 
to SUPREME quality and laboratory- 
like accuracy! Such an enthusiastic recep- 
tion means only one thing -SUPREME 
instruments must be good! 

Your parts jobber is now shcwing the 
entire new 1938 SUPREME line. Go see 
him. You'll find an array of SUPREME 
instruments you'll be proud to own -and 
easy to buy on SUPREME S. I. C. terms 
-the world's easiest installment 
terms! 

JUST OFF THE PRESS! 
FREE Illustrated 1938 Catalog. Write for It! 

FREE "Adequately Equipped Shop" Certificate 
Send for the free booklet explaining how 
you can qualify for a Supreme "Adequately 
Equipped Shop" Certificate. 

"Supreme is to be congratulated on the 
fine instrument they have built in the 
Model 501 Tube Tester." 

Af,rxze' 
rleld Engineer 
RAYTHEON PRODUCTION CORP. 

Chla1 Engineer 
ELMONT RADIO CORP. 

"In my various experiments, I have found that the 
Supreme Model 546 Oscilloscope is one of the most 
complete, accurate. perfectly engineered service in. 
struments I have ever used." 

SUPREME 
Export Dept.: Associated Exporters Co., 145 W. 45th St. 

GREENWOOD, MISSISSIPPI U. S. A. 
, New York City Cable Address: LOPREH, New York 

Once in a 
Lifetime ! - 

Turn NOW to the adver- 
tisement which appears on 
the inside front cover - 
you'll find out what the 
mystery is all about -it 
happens only once in a 
lifetime. 

Please Say That You Saw It in RADIO -CRAFT 

44 rycuvc JOBBER 
/04 the NEW 

Sf EAWcoR 

"HAMANUAL" 
New Tubes . . . New Circuits 

16 NEW TRANSMITTERS 
5 WATTS TO 1000 WATTS 

STANDARD TRANSFORMER 
CORPORATION 

830 BLACKHAWK STREET. CHICAGO 
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CARTER PARTS 
PRICED 

SO YOU CAN MAKE MONEY 

DESIGNED 
TO SAYE 

L..: 
YOUR TIME 

VELVET 
ACTION 

Volume Controls 
Rheostat and Po- 
tentiometer types. 
Carbon and wire - 
wound. Values to 
cover all replace - 
m e n t require- 
ments. 

SWITCHES 
JACKS -PLUGS 
Uniformly tem- 
pered springs retain proper 
tension perma- 
nently. Positive, 
n o n - corrosive 
contacts. 

1VITREOUS 
ENAMEL 

-t- 
It's EASY to get parta that givecome 

! plate satisfaction with less expense. 
' Just say "UTAH" to your jobber. 

Address department RC -2 for catalog 
i on parts that simplify replacement 
t service. 

CARTER DIVISION 

RESISTORS 
Entire unit por 

S retain covered. iiii Carefully wound 
for Ival Ii. 

k 
and 

true values. Stoo 
sires from 10 to 
200 watts. 

UTAH RADIO PRODUCTS CO 
CHICAGO, U.S.A. 

TORONTO BUENOS AIRES 
ONTARIO CANADA 'UCOA RADIO PRODUCTS CO. 

"16 YEARS OF LEADERSHIP' RAD I O 
ENGINEERING, 
bn adcul sing. aviation and police radio, servicing, ma- 
tille radio telegraphy and telephony. Morse telegraphy 
and railway accounting taught thoroughly. Engineer- 
ing course of nine months' duration equivalent to three 
years of college radio work. All expenses lose. Cata- 
log free. School established 1874. 

Dodge's Institute. Hudson St.. Valparaiso. In d 

RADIOS.. SAVE To 50% _ter DEAL DIRECT...FACTORY 
PRICES! Y models to 
leelfromi mudel: :All -ware; 
armchair modela:. tninrrar radio.; Farms.. . 
that operate like city radio.! 
Send peeteard for NEW 
Rarep 

a 
in Catalog, FREE. Su- 

DAY TRIAL plan and 
proposition! 

GOLDENTONE RADIO CO. 
DEPT. a2. DEARBORN. MICHIGAN 
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TELEVISION STUDENTS LEARN 
BY MAKING CATHODE -RAY TUBES 

(Continued from page 462) 

cathode now is placed another cylinder (C), the 
end of which has a hole which is smaller than the 
emitter -end of the cathode. Again, in front of 
this second cylinder is placed the first anode 
1D) which has a hole in its center smaller than 
that in the second cylinder. The other electrode 
is of course the graphite coating (described in a 
preceding installment) on the inside surface of 
the tube. 

It is very important that the holes in these 
electrodes be properly aligned with respect to 
the cathode if any suitable spot of good intensity 
is to be obtained upon completion of the tube. 
Furthermore, unless the electrodes are very 
rigidly mounted they will be warped out of 
alignment during the subsequent "bombarding" 
procedure in the process of evacuation later on. 
The insulating material used to properly align 
the electrodes and hold them firmly in place 
is isolantite. Although this material has con- 
siderable gas combined in its structure it was 
found that, by prolonging the heating process 
when degassing the tube later on, all gas could 
be driven off. Glass supports are used wherever 
possible and the design of the electrodes so 
arranged that the metal wires require a minimum 
amount of insulating structural material to help 
keep the parts of the gun in line. 

EVACUATING THE TUBE 
We found that the cathode -ray tube had to be 

exhausted more carefully than nearly any other 
tube with which we ever worked. The magnitude 
of this problem was surprising. 

The metals comprising the electron gun had 
to be heated close to their melting point if they 
were to be made to give up their gases readily. 
The same was true of the gas envelope as well 
as the insulating material supporting the struc- 
ture of the gun. The process required simul- 
taneous sustained heating and pumping ; and 
the use of mercury vapor and liquid air to 
remove all traces of air and other gases. The 
entire set -up is shown diagrammatically in 
Fig. 2. 

The evacuating system, which after consider- 
able experimentation we found to be suitable. 
consists of an oil pump "in series" with a 
mercury -vapor pump or aspirator as it is called. 
The operation of the system is as follows: 

The oil pump, by means of suction, draws as 
much air as possible out of the cathode -ray tube. 
Yet, by its best possible action, it cannot create 
a vacuum sufficiently good for television work. 
Therefore. to aid the oil pumi, the mercury 
aspirator is used. Both pumps work simul- 
taneously. 

The mercury (which in its natural state is 
a liquid metal) in chamber A (Fig. 2) is heated 
by an electric heater until it. boils -off into a 
vapor. The mercury molecules in their gaseous 
state are in a state of vigorous vibration due 
to the heat which they have absorbed from the 
electric heater. By virtue of their intense vibra- 
tion, they collide with the air molecules, carry- 
ing them along up towards the auction tube (C) 

of the oil pump. 
As both gases (mercury vapor and air) rise 

into chamber li, the mercury vapor is con- 
densed by means of the cold water circulating 
in the water jacket. The air molecules, however, 
due to the tremendous momentum. imparted to 
them by the action of the mercury vapor mole- 
cules, are carried up into the suction tube of 
the oil pump and hence removed from the 
system -and from the cathode -ray tube. 

The overall effect of the mercury aspirator, 
therefore, is to aid the work of the oil pump by 
increasing the velocity of the air molecules, 
thereby permitting a more complete evacuation 
of the cathode-ray tube. 

THE LIQUID AIR "COLD- TRAP" 
During the operation of the mercury aspirator 

it is inevitable that some of the mercury vapor 
should "kick back" or diffuse through the system 
and eventually find their way into the cathode - 
ray tube ... unless it is caught in some manner. 
To prevent such a condition, a cold -trap is 
incorporated in the set -up to ensnare the mer- 
cury vapor by condensing it into liquid form. 
The cooling medium used for this purpose is 
liquid air. 

THE HIGH -FREQUENCY OVEN 
While this pump action is in progress, both 

the glass envelope of the cathode -ray and the 
electron gun are being heated to close to their 
respective melting points, the object being to 
drive off any gas which may be imbedded in 
their structures. While it is easy enough to 
heat the tube by means of a flame, the problem 
of heating the internal metals constituting the 
electron gun was solved by using high -frequency 
currents. 

A coil of wire carrying these currents is 
placed around the neck of the tube immediately 
surrounding the electron gun. Due to eddy cur- 
rents and hysteresis in the metal, they become 
heated. All gases thus liberated are drawn off 
by the vacuum pumps. 

After the tube had been pumped for the first 
half -hour, the filament (and hence the cathode) 
was heated. both giving off large volumes of 
gas. The barium and strontium carbonate 
together with the binding material also give off 
large quantities of gas. specifically carbon 
dioxide. 

After another half -hour, the first cylinder was 
charged with a small positive potential so that 
electrons emitted by the cathode were attracted 
to it, developing a thermionic or electron current. 
The positive potential on this electrode was 
gradually increased until the filament current 
started to show an increase without further 
increasing the positive potential on the anode. 
It was then allowed to remain at this potential 
until no further increase in current was evi- 
dent over a period of several minutes. 

The next cylinder or anode was then charged 
positively and a stream of cathode -rays pro- 
jected on the screen. yielding a bright green 
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P. lorescent spot. At this stage, the walls of glass 
n.pidly collected a negative charge which was 
disbursed by charging the graphite coating with 
a positive potential. Continued bombardment of 
the screen freed additional gas which was drained 
b) the pumping system. After several hours, all 
tr ice of gas disappeared, even when the anode 
v,'toges were raised to several thousand volts. 

FOCUSING THE CATHODE RAYS 
We then proceeded to investigate how we 

co lbi focus these cathode rays and vary their 
in,ensity. 

was apparent that here we had a tool which 
V/3, similar to the combination of a (I) "projec- 
tion system," (2) "scanning system," and (3) 

Ii tilt valve," speaking in mechanical -television 
lar guage. We could place a focusing magnetic 
col in front of the electron gun and focus the 
divergent stream of electrons down to a point, 

I 9 3 8 

or by raising the potential of the aquadag coat- 
ing over that of the first anode, we could also 
focus the cathode ray to a point. We could 
deflect the electron stream considerably with 
either the smallest magnetic force held near it, 
or an electrostatic charge. 

From this point on, it then remained for us 
to increase the intensity of the cathode ray. 
and to vary the intensity of the spot without 
varying the spot size and also, to learn the 
factors governing the size of the aperture, and 
cathode, and the ratio of these various sizes. 
distances and potentials. 

How we obtained the desired results, and the 
type of gun finally decided upon (which is prac- 
tically identical in function with a good optical 
projection system), will be the subject of our 
next article. 

This article has been prepared from data sup- 
plied by courtesy of American Television Institute. 

60 TONS OF ANTENNA 
(Continued from page 462) 

many thousands. A modest experiment in one 
room has helped found a billion dollar industry. 
A sand of entertainment and information, un- 
dresmed of a few short years ago, is at the con - 
sta It beck and call of everyone at no charge other 
the t the initial cost of a radio receiver. 

Mt IN ANTENNA HAS 8 "SUPPRESSOR" 
I.NTENNAS 

Toe principal elements of the new antenna 
cyst 'm are the main antenna, a steel spire tower- 
ing 718 ft. high, and a circle of eight 90 -ft. 
ants nnas designed to suppress interfering waves 
nortlally emitted in radio transmitting. (See 
Fig. 1.) 

Vortical antennas of this type radiate both 
ground and sky waves. When these two waves 
mec" in areas of varying distances from the 
stati:n they interfere with each other causing 
fading, or mushy program reception. The ring 
of n,rter towers also radiates sky waves but 
in ,apposite directions to nullify the effect of 
the sky wave emitted from the main antenna. 
The fading zone is thus extended to great dis- 
tance's from the station, and broadcast reception 

is thereby vastly improved. 
The 60 -ton structure rests in the ball -and- 

socket joint of a single large porcelain insulator. 
strong enough to support the weight of the 
steel tower, plus about 20 tons additional load 
added by the pull of the guy wires. 

Completely insulated from the ground, the 
steel spire becomes charged with static during 
storms, then crackles and sparks continuously 
across a spark gap to ground. Such electrical 
phenomena have no effect on broadcasting 
efficiency. 

To improve the conductivity of the ground 
around the antenna, about 50 miles of copper 
wire have been buried a foot under the surface, 
radiating out, one degree apart, for 700 feet. 
The vast, efficient ground system so formed aids 
in reducing the effect of sky -wave emissions. 

Though now the highest welded structure in 
the world- nothing is close to it in slim height - 
the antenna was erected in 72 working hours by 
a crew of 9 men. lts top light beacon and 
lightning rod is level with the roof of the Radio 
City building in New York. whence come many 
of the NBC network programs broadcast by 
KDKA. 

INSULATOR BEACON 
(AT 336 FT. LEVEL) (2) T 

718 

HIGH 360 COPPER WIRE 
F ADIALS PLACED 
UNDER GROUND (S) 

8 -WIRE TRANS - 
MI:iSION LINE 
FR DM STATION 

PORCELAIN 
INSULATOR / (6) 

(4) 
END OF 

l RADIALS 

I.. 

Fig. I This triangular steel tower (I) measures 51/2 ft. between legs. A ladder inside the tower extends 
its ful length. The entire tower is supported at its base on a porcelain insulator. The 336 -ft. level of 
the tower is broken by an insulator (2). The 6 steel guide wires (3) are broken at intervals by insulators. 
Each cf the 8 wooden poles, 90 ft. high, forming a circle around the tower, supports a suppressor antenna 
of copper tubing as shown by the typical example (4) encircled in dotted lines; each suppressor antenna 
is fed power by means of an underground concentric cable transmission line, as shown by the typical 
examp a (6). These poles are located 504 ft. from the base of the tower. Each of the underground radials 
(5) is T00 ft. long. These radials are spaced I degree apart, starting at the base of the tower, and 
form r complete circle as shown by dotted lines. These radials are constructed of No. 8 copper wire 

and make a total length of approx. 48 miles. 
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Make More Money in RADIO! 

I SET YOU UP.. Ready 

for Business 

and Profits! 

This is the time to cash in 
on the most sensational home 

training method In the 
history of Radio . 

for here is an industry 
that is making fortunes 
for live. wide awake 

men. 

I Can Teach You Quickly 

No Previous Experience Required 
This new and different kind of home training does more 

than teach you about all branches of Radio. It teaches 
you modern Radio business methods. It sets you up for 
an actual start in business. It backs up every step of 
your training with practical experience through the use 
of REAL PROFESSIONAL Radio equipment. You will 
be amazed how quickly you will grasp the fundamentals 
of modern Radio as it Is clearly. concisely and interest 
Only presented in t'Y course. Will thoroughly at you for 
a useful and profitable career in Radio servicing or in 
broadcasting. commercial Radio. public address systems. 
aviation Radio, etc. 

THESE GRADUATES ARE ENJOYING 

RAPID ADVANCEMENT ...WITH BIG FUTURE AHEAD 

F.dtvin A. Cammon. Auburn. Ste.. - 
writes: "Your Course Is thor ugh 
good and practical that Its Is bawl to 
pick out o e hart that Is better than, n 
ome Due the knowled' -e 1 haio 
gotten from It. 1 have been deluge,) with 
work for t,e last ...... a,'l,levIng rood 

.''its with Radios which had been 
isfactrl lv taek'ed by other service. 

num. You deserve all the en'dlb° 

"Cleared $150 In Spare Time 
A. H. Lentils. Northbridge, alas 

cartes: "Shire enrolling 1 have cleared 
a net profit of more than $130 in spare 
tints alone ' awl I am not one- 
half through the "ca course yet. honestly. 
I cannot understand ubow you Can give 
.." Irruch 'dope' for so little money." 

Very Practical Course 
Walter Davis, Baltimore, Md. writes: t 

"I a raking o average of 
frone 

ant now 
523 a sek 

an 
time 

,ask :rid may go 
week 

in for Stulle time 
lia.tin servicing. and sales. This proves 
to C that tilo Sprayberry- Course for 
nbb'lt I would not tali* anything or any 
Imieei Is aver)' practical." 

BIG PROFESSIONAL 
OUTFIT GnIEN 

No matter what ki: Radio 
training you take. It i slulClY 

ty 1:tat you late tquintlient 
of this kind before you are ready 
to start making real money. YOU 
CET A THREE -IN -ONE TEST - 
1:1t, RIDER MANUA :.S. TOOL 
HIT. ELECTRIC LTI: OUTFIT 
AND EXPERIMENTAL APPA- 
RATUS. Upon completion, you 
hale business experience and 
technical Radio training plus 
needed equipment to enter busi- 
ness for full or part time profits. 

MAKE MONEY WHOLE YOU LEARN 
1 cll -f: SUI' seLcLtr. RADIO IfrsINI:ss BUILD- 

ERS \t'ltlrlt S11O\C t-tt' lltrtt' TO Rlïr SPARE TIyiI 
RADIO JOBS AND HOW TO DO THEM. You cer- 
tilinly one it to yourself and to your future to Investigate 
this unusual type of Radio training before enrolling In 

se. 

SPECIAL SERVICEMEN'S COURSE 
. . . . Of an advanced nature for men already In Radio 

ark. Explains newest methods circuits 
and short cuts. Ternis low as $3.00 
per month. 

keig s GET THE FACTS! 

Radio is 50 years Q How 
far back can you remember? See 

y the March JUBILEE SOUVENIR NUMBER. 
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Sprayberry Academy of Radio, 
F. L. Sprayberry. Pres., 
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Washington, D. C. 
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`PERFORMANCE 
IS TIP - TOP" 

4 4 
WITH our 'Super -Pro' receivers. we 

are able to constantly maintain 
unusually difficult schedules running 16 
hours a day." says Stanley Wolff. chief 
operator, New York Herald Tribuni 
wireless station. Mr. Wolff continues. 
"Day or night, rain or shine. these re- 
ceivers are on their toes' offering tip- 
top performance." "Super -Pro" receiv- 
ers feature 2 R.F. on all hands: elec- 
trical band spread; calibrated panel 
controls. etc. Mail coupon for further 
details! 

HAMMARLUND MFG. CO., INC. RC 2-38 
424 -438 W. 33 St., N. Y. City 

Please send me "3A" catalog. 

Name 

Address 

City State 

HmmARLün. 
Canadian Office: 41 West Ave. No.. Hamilton, 0ntarl6 

Save Money 
on everything 

you buy a a4a 

The New 
BAR GAI N 

BULLETIN 
Your Guide to 
Hundreds of Out- 
standing Values. 

Write today for this 
outstanding new 
BARGAIN BULLETIN - 

there is no obligation on your part. 
High quality merchandise at sensa- 
tionally low prices! Radio Sets, 
Parts, Sporting Goods, Watches, 
Clocks, Typewriters, Cameras, Nov- 
elties and many other items at real 
savings to you. Fair Dealing -Prompt 
and Courteous Service, always. Send 
for your Free BARGAIN BULLETIN 
now, try us, and be convinced of 
our superior values and service. 

RADIO CIRCULAR CO., INC. 
OFFANTMF NT NC 

915 Broadway New York, N. Y. 

RADIO COURSES 
RADIO OPERATING: Prepare for Gov't 
License Exam. RADIO SERVICING: 
Including Short WaveAMATEUR CODE 

ELECTRONICS TELEVISION 
Day and Evening Classes- Booklet Upon Request 

New York YMCA Schools 
W. 64th Stmt. New York City 
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HOW TO MAKE THE RADIO -CRAFT SUPER -DELUXE 
30 -TUBE SET 

(Continued from page 460) 

alignment. Adjust trimmers No. 1 to No. 6 (see 
Fig. 16A) for maximum reading or height on the 
screen, in numerical order. Reduce signal genera- 
tor output as required if reading goes off- scale. 

SECOND STEP. Leave all connections as 
they were, but change the setting of the signal 
generator to 456 ke. Adjust trimmer No. 7 for 
maximum reading. 

THIRD STEP. Remove signal generator leads 
from 2nd I.F. tube and replace grid cap. Con- 
nect signal generator to cap of 61.7 (V2), mixer, 
on Chassis No. 1. Be sure to remove the variable 
condenser grid lead from the cap of this tube. 
With the signal generator set at 456 ke. adjust. 
in numerical order, trimmers No. 8 -9 -10 and 11 

for maximum reading. (Refer to Fig. 2A.) 
It may be necessary to reduce the output of the 
signal generator several times during alignment 
and in any case awe the weakest signal obtain- 
able that will produce a visible reading. 

FOURTII STEP. Trimmer No. 12 should be 
adjusted to give a minimum reading at 10 ke. 
However, this trimmer requires the use of an 
audio frequency oscillator, which should be con- 
nected from the grid of the 1st A.F. tube. 6C5 
(Vis), to chassis. If this oscillator is not avail- 
able, simply turn the trimmer screw all the 
way out, so that the metal plates are tightly 
pressed against the mica sheets. 

The knob (No. 13 trimmer) on the B.F.O. 

transformer is adjusted to produce a note of 
about 1,000 cycles. 

Due to the extreme sensitivity of the set, it 
is possible that overload may occur in the R.F. 
or I.F. stages when tuning in nearby stations. 
It is advisable in such cases to set the DX -Local 
switch to Local and to set the bandwidth switch 
to Broad. It may even be necessary to dis- 
connect the antenna from the set altogether, to 
prevent overloading when receiving very power- 
ful local stations. 

The operator will have to practice the manipu- 
lation of all the controls in order to obtain maxi- 
mum results; especially important are the Noise 
Silencer and A.V.C. level settings. 

THE ANTENNA 
The receiver works best with a doublet antenna. 

There are several excellent types on the market 
at present, but if the reader wishes to make 
his own the following data may be used (see 
Fig. 1GC). Measure off 2 lengths of bare or 
enamelled solid wire (No. 14 gauge) of 30 feet. 
Attach one end of each length to a glass insula- 
tor and solder to each of these ends one leg of 
the twisted pair of wires which constitute the 
transmission line, which should not exceed 75 
feet in length. No matching trinsformera are 
required for this type of aerial, simply connect 
the 2 leads of the transmission line to the 
antenna and ground binding posts on the multi - 
wave tuner. 

TABLE OF OPERATING VOLTAGES 

I /:.1 Is SIS NU. 1 

TUBE 1 SB Ill) If C!: SG P lnj.G .VO. 
V1 6K7 RF 6.1 1.5 A9 200 
V2 6L7 Mixer 6.1 4.1 100 180 
\'3 6J7 Osc. 6.1 0 125 150 

_- 

V4 6E5 A.F. Ind. 6.1 S 200 (on target) 
V5 AO Rect. 5.1 300 at fil. 
VG 6G5 Tuning 6.1 - 200 (on target) 
V7 6E5 Sens. 6.1 - 200 (on target) 

CHASSIS NO. 2 

Va 6J7 N. Amp. 6.1 2 to 35 95 200 
V3 6H6 N. Rea t. 0.1 0 to 35 
V10 6K7 A.V.C. Amp. 6.1 95 200 
VII 6H6 A.V.C. Rect. 6.1 0 to 40 
V12 6K7 1st I.F. 6.1 5 95 ISO 
V13 6L7 2nd I.F. 6.1 4.5 95 130 -22 
V14 6L7 3rd I.F. 6.1 9. 95 190 -5 
V15 6C5 2nd Ose. 6.1 0 160 
V16 6C5 li.F.O. 6.1 0 25 
V17 6H6 Dem. 6.1 0 0 
VD.: 6C5 1st A.F. 6.1 2. 65 
V19 6R7 2nd A.F. 6.1 0 105 
V20 6K7 Bass Amp. 6.1 0 24 55 
V21 6C5 Bass Amp. 6.1 0 140 

CHASSIS NO. S 

V22 6C5 3rd A.F. 6.1 0 -S. 150 

V23, 24 6C5 P.-P. A.F. 6.1 0 140 

V25, 
V27, 

26, 
26 6L6 P.P.-P. A.F. 6.1 o 

CHASSIS NO. 4 

--a. 295 405 

V29 63 Rect. 5.0 435 at fil. 
V30 5Z3 Rect. 5.0 305 at fil. 

ANSWERS TO QUESTIONS ON 
EXPERIMENT 5A -See page 488 

1. A short-circuit is so called because the cur- 
rent path offered by it is: (low in resistance). 

2. In the continuity test with phones, the 
primary of an audio transformer gives the louder 
click. 

3. In the above test, if no click is obtained. 
it is an indication that the circuit is: (definitely 
open). 

4. In the above test, a condenser is shorted if 
we obtain: (repeated clicks). 

5. In using the short-circuit test with a bulb, 
on a high resistance (in this case anything be- 
tween 100 and 1,000,000 ohms), if the bulb lights, 
it is an indication that the circuit is: (definitely 
shorted). 
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SERVICING INSTRUMENTS 
FOR 1938 

(Continued front page 476) 
maximums are as follows: 2,000 V. D.C. (25.000 
ohms /volt) ; 2,000 V. A.C. (1,000 ohms /volt) ; 

500 milliamperes D.C., to 20 amperes ; 0 -500 
low-ohms (backup circuit), to 20 mega. ; 0.001- to 
30 mf. ; -10 to +15; free -point series and 
parallel meter connections. (1534) 

(The Triplett Electrical Instrument Co.) 

5.000 Ohms 'Volt Multirange Meter. The low 
drain of the meter, often less than 50 micro- 
amperes, permits accurate determination of 
voltage, in a new multirunge unit designed for 
the radio and electrical appliance trade. Maximum 
ranges are: 600 V. A.C. and D.C.; 15 ma. D.C.; 
ltrt megs. with self- contained battery and up to 
15 megs. with external battery. (1585) 



RADIO -CRAFT for FEBRUARY, 1938 

LETS PEEK IN AT TELEVISION 
WITH TWO OF ITS LEADERS 

[DAVID SARNOFF1 
(Continued from page 457) 

The B.B.C. (British Broadcasting Corporation) 
has been operating its television transmitter, 
located at Alexandra Palace in London, for about 
a year. The range of the transmitter is more than 
25 miles and covers all of London and its imme- 
diate vicinity. The system employed is known 
abroad as the Marconi E.M.I. Television System 
which is fundamentally based on the RCA Tele- 
vision System first developed in the RCA Labora- 
tories in the United States. Under an exchange of 
patent licenses. this British Company may use 
RCA patents in England and in turn, RCA and 
to American licensees may use British Patents 
n the United States. 

Each side is therefore in a position to benefit 
'rom developments and improvements made by ` '.he other. 

For nearly one year the B.B.C. has been broad- 
tasting television programs to the public on a 
egular daily schedule of one hour in the after - 
loon and one hour in the evening. 

Some 15 British radio manufacturers have been 
offering television receiving sets to the public at 
oricea ranging between $200 and $500 each. At 
the Olympia Radio show which I visited while 
in London, all the manufacturers exhibited their 
latest television sets and the B.B.C. arranged 
special programs so that the public could view the 
actual operations of television while visiting the 
radio show. From a technical standpoint the 
results were highly satisfactory. The public filled 
the television booths and showed great interest. 
Hut while hundreds of thousands of ordinary 
I roadcast receivers were sold during the show 
the public bought less than 100 television receivers 
is total. 

During one year's operation of a public tele- 
s ision service in England, leas than 2,000 re- 
ceivers in all have been sold to the trade and less 
than 1,000 are actually in the hands of the 
fablic. There is but one television transmitter in 
London, and I was informed that it will prob- 
ably be 3 years more before a second transmitter 
it erected in any other part of England. 

LI, S. AND BRITISH PROBLEMS 
FUNDAMENTALLY SIMILAR 

The foregoing represent the present status 
oe television in England despite the fact that 
geographically its problem is simple compared 
with the vast area to be served by a television 
service in the United States. Also it is to be 
n,ted that in England the costs of erecting a 
tr levision station, the establishment of a special 
organization, and the furnishing of television 
programs, have been paid by the Government 
et it of license fees paid by the public annually 
it r the privilege of listening or seeing by radio. 

The range of the RCA television transmitter 
atop the Empire State Building now operated by 
He NBC from its television studios in the RCA 
Il.dlding in New York City, is approximately the 
s, me as that of the B.B.C. station in London. 
Tre television receivers installed in the homes 
of our experts, who have been carrying on field 
tests during the past year, are likewise of the 
same order of performance as those in use in 
E -.gland. 

The major problem of television, in both 
Cr untries, is to provide a program for the home 
Hat will meet public requirements and maintain 
pt bite interest. 

To place television on a commercial basis in 
the United States. it is necessary to establish a 
sufficient number of sending stations, that must 
be interconnected and able to furnish a regular 
se -vice at least to the population residing within 
the principal market areas of our country. The 
ertction of such stations, the provision of necen- 
sn7 interconnecting facilities, and the establish - 
ment of a regular program service that would 
meet public requirements and hold public in- 
te -est, call for vast financial expenditures be- 
fore any returns can be reasonably expected. 

firmly believe in the American System of 
pr vate enterprise, rather than Government sub- 
sky; of free radio to the home, rather than 
Iicnnse fees paid to the Government by owners 
of receiving sets; and I have no doubt, that in 
du., time, we shall find practical answers to the 
pr tctical problems that now beset the difficult 
rot d of the pioneer in television. The road calls 
for faith and perseverance as well as ingenuity 
an I enterprise but it is a road that holds great 
pr'mise for the public, for artiste and perform- 
ers. and for the radio industry. 
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RAI ao SERmica LAB0L322© as 
a GUT from NATIONAL UNION? 

Special Offer Expires February 15th t 
N EW ;atom 
"TEST MASTER" 

.tl(IDFL 440 

i 

If you bought it you'd 
pay $59.00 but you 

can have it FREE with N. U. Tube and 
Condenser purchases! 

Ruggedly constructed to Simpson quality stan- 
dards. Own Test Master the easy N.U. way. 

FOR SET TESTS 

6 AC -DC Voltage Ranges 

4 Current Ranges 

6 Decibel Ranges 

I Ampere Range for automobile test work. 

Here in this 12- pound, compact. high -efficiency 
unit are all the features the Service Engineer 

Get it during the 45 -day special offer period. Ask 
your N.U. jobber or write for full details -nowt 

FOR TUBE TESTS 
Tests special types without adapters. 
Tests for noise. 
Testa all types regardless of filament terminal 
location. 
Tests screen fluorescence and angle on tuning 
indicator types. 

needs to test tubes and analyze radios as the 
home. 

*You deposit only $29.75 during SPECIAL - SAVE! ACT NOW 

QUALITY! NATIONAL UNION'S BYWORD 
So many thousands of Radio Service Engineers 
have proved National Union quality in the field 
that it is taken for granted. Due credit however 
should he given to the large staff of research 
engineers who are constantly at work in the 

THE ROAD TO 
BETTER BUSINESS 

1 Full guarantee on 4 N. U. jobber stocks 
highest quality ore complete ..No 
radio tubes hunting for odd 

2. Cut price business 
not solicited. 

types. 

5. Timely business 
3. Price Protection building aids. 

!SPECIAL RADIO OFFER 
IMPERIAL EASY -TO -BUILD RADIO KIT 

National Union Laboratories striving to Improve 
N.U. Products and develop new and finer mer- 
chandise. The N.U. research staff is your assur- 
ance that National Union Products will never 
let you down. 

National Union Radio Corporation 
570 Lexington Avenue. New York. N. Y. 

Who's the nearest N.U. distributor? 

RC-2311 

Send details of Jan. special 

Name 

Street 

city State 
= = = = == ---- - - -. -o 

All parts eady to w,re up and plug in. 

Complete (less tubes) 
with necessary Chinos. 
supplies, simple direc- 
tions furnished with lilt. 
The thrill of a lifetime 
-so easy even a child 
ran assemble this new 
type 5 tube radio. Oper- 
ates on A.C. or D.C. 
1l3 velh. Your indlvld 
ual radio at a fraction 
of what you'd have to 
pay at any store. 

54Add gse 
Postage 

IMPERIAL MODEL AERO SUPPLY 
416T McDONALD AVENUE. BROOKLYN, N. Y. 
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PRICES REDUCED 
on two Brush micro- 
phones - BR2S and 
B -1. If your jobber 
can't supply you, write 
US. 

THE BRUSH DEVELOPMENT CO. 
3312 Perkins Abe., Cleveland, Ohio 



'LET ME TRAIN YOU ut 4o-nfgt 

FORA GOOD 
RADIO JOB" 

IllaPv Get in Line forBig Money 
A. G. MoMMOt 

s groin fast. Modern receivers U tine E',.nfnro rladin 1. g 
rtpitre than want orne experts for right and maintenance. thr. g'nu n heroine such a expert 

right at home . . through R.T.A. methods and begin earning money almost from the start of your course. In 
a very short time you will 

Be the ONE Man 
in 1,000 

who understands everything there 
is to know in order to give quirk 
"sure -tire" service to all kinds M 
receivers. You ran be the one man 
who can lake the service ha-loess 
away from the old -time radio 
"tinker." 

No Experience Needed 
Even though you know nothing 
about Radio now. you can quickly 
qualify the lt. T..t. way to step 
right into a well- paying position -,r start your own profitable 
business. Use pair sparo time and 

LEARN AT HOME 
Most R.T.A. 

nt 
start mak- 

ing right on the higin- icigThv special servicing 
which suppúed witf,mt 

eaten t 
is 

this possible. Dont rait -gut started now. Write 
today fur our Interesting Radio 

INCLUDED 
WITH OUR 
TRAIN ING 

This efficient time. 
saving. troublefind 
ing Circuit Analyser 
and Resistance Tester 
helps you to make 
money without delay. 
Our Free Rook tells 

Don't Put It OA -Send Coupon Now 
RADIO TRAINING ASSOCIATION OF AMERICA 

4525 Ravenswood Ave., Dept. RC -28, Chicago, III. 
ti 

RADIO TRAINING ASSN, of AMERICA 
Dept. RC -28. 1525 Ravenswood Ave.. Chicago. III. 

áäd t nfrtod n ol tani te Plan Gentlemen: 
on o lea u 

Enrollment rvii m 
radio quick. 

Name 

Address 

Clete 
.a 

MILLION TUBE 

TESTER 
FEATURES 

Emission 
Metal Tubes 
Shorts Hot 
Leakage Hot 
Resistente 
Eleetrolytles 
By-Pass 
Condensers 
D'Arsonval 
Meter 

MODEL CP 

$1395 
NET 

MODEL TM $16.95 Has 3" square meter and 
continuous line voltage adjustment. 
Wren orden require deposit and name of your 
Jobber. 

MILL ION 
RADIO AND TELEVI- 
SION LABORATORIES 

659 N. UNION ST., CHICAGO, ILL. 

TRADE -IN 
your old 

TEST EQUIPMENT 
Liberal allowance against the purchase 
of any new standard make equipment. 
Write for full details- mention make and 
model of your old equipment and the 
new equipment you desire. 

DALE RADIO CO., Inc. 
25 WARREN ST., NEW YORK, N. Y. 
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"BIMETALLIC CONDENSER" 
AIDS TUNING! 

(Continued from page 470) 

This reduces the error in alignment, not so 
apparent to the average net owner, which makes 
it necessary for most set manufacturers to warn 
the Service Man to "leave the set turned 'on' 
for about 15 minutes, in order to enable the 
chassis to reach normal operating temperature, 
before starting to make any alignment adjust- 
ments." 

The design of temperature -compensated tuning 
circuits as described above is, of course, quite a 
complicated matter, and is not always solved by 
the application of such means as is shown by 
the example in Figs. 111 and 1C. However, one 
of the major problems involved in the design 
of temperature- compensated tuning circuits may 
be solved by similar applications of bimetallic 
parts of analogous form, as shown in the figures 
last mentioned. 

Finally, there remains but one question to 
answer: What is bimetal? 

WHAT IS "BIMETAL "? 
Bimetal consists of 2 thin layers of different 

Bimetal "Standard" of 
0.02 -in. is used in the 
American radio industry. 
The diagram shows the 
deflection (in inches) of 
test strips of various 
types of bimetals by 
application of tempera- 
tures. starting with -50° 
F. and extending to 
+800° F. The most im- 
portant range lies in the 
temperature area from 
+100 to +300° F. (black 
area on the graph). A 
change of +200° F. will 
cause the "Standard" test 
strip to deflect 0.55 -in. 
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metal permanently bonded together throughout 
their surface of contact. The metals used in the 
two layers have differing rates of thermal expan- 
sion in certain temperature ranges, and this 
difference in expansion causes the strip of metal 
to bend as its temperature changes. The par- 
ticular portion of the temperature range, in 
which the type of bimetal known as "standard" 
is employed in radio receiver use, utilized by the 
bimetallic condenser is shown in the graph. 
below. 

An exact manner in which the new bimetallic 
trimming condenser is applied to one make of 
commercial receiver is illustrated in Fig. 1E. 
which is taken from the set manufacturer's 
schematic diagram. Here condenser C15 is the 
bimetallic unit. It is in shunt with the regular 
circuit trimmer C14, for the broadcast -band 
coil B. (Condensers C12 and CI3 are ordinary - 
not bimetallic -trimmers, contained inside the 
coil assembly. They function as padders for the 
broadcast -band coil. Condenser Cli, which also 
appears in the photograph, is the police -band 
coil trimmer.) 

.4 

.3 

.2 

.1 

+1 ZONE USED FOR 
i RADIO TRIMMERS 

A. STANDARD AA 
D 
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LET'S PEEK IN AT TELEVISION 
WITH TWO OF ITS LEADERS 

[DR. ALFRED N. GOLDSMITH] 

(Continued from page 457) 

RELAY STATIONS WILL HELP 
INCREASE COVERAGE 

Points in southern parts of the state may 
not be able to realize successful reception of 
television images direct from New York, but 
the terrain of that section is generally flat, 
favoring utmost "horizon" range from a trans - 
mitter in the area, which might be at Phila- 
delphia or at a point in South Jersey. where it 
would be logical to locate an automatic radio 
relay to connect the two large cities. Successful 
experiments in the automatic radio relay be- 
tween New York and Philadelphia were accom- 
plishet- by RCA several years ago, through a 
single relay station, located at Arneÿ s Mount. 
near Trenton. This was done with 180 -line 
images. whereas today's standards call for 441 

lines to the "picture," but the test was taken to 
be indicative of future possibilities. 

THE "CELESTIAL ART" 
IS EXPENSIVE 

The operation of the electronic television sys- 
tem. from pick -up to receiver image. may be 
called a "celestial art ". because the higher the 
transmitting and receiving antennas, the more 
ideal are the conditions of operation. The prob- 
lems of programming television are not the 
least of its developers' worries ; it costa Holly - 
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wood Rí00 to $30,000 to produce a minute's worth 
of usable "feature" film for a total of 600 hours 
entertainment a year. Present sound broadcast- 
ing networks render service for upwards of 17 

hours each day. 
Television must develop its own program 

technique. If we may summarize the ultimate 
characteristics of such programs in a word, it 
should be spontaneity. Television must capture 
images of the world in action. 

Television networks of stations comparable to 
those existing in sound broadcasting must await 
the development of either (1) the coaxial cable 
or (2) automatic radio relay stations. 

Meanwhile, if public service should be in- 
augurated, the individual station has recourse 
to 3 classifications of program material: (1) 
local talent. (2) motion picture film, and (3) 
"road shows" of live talent traveling from studio 
to studio. In the instance of the last, "stock 
companies" would face the necessity of developing 
a new make -up technique, since the television 
camera does not "see" its images in the same 
values of color and tone as does the eye or 
motion picture camera. 

Upwards of 10 million dollars probably have 
been expended on the development of television 
to date, by all experimenters, and current re- 
search appropriations may total between 1 and 
2 million dollars a year. 



et 

RADIO -CRAFT for FEBRUARY, 1938 

TELEVISION "PIPED" 100 MILES 
(Continued from page 463) 

ECONOMICAL USE OF COAXIAL CABLE 
What the demonstration did show for the first 

time is the unique and economical utilization for 
t. levision currents of the frequency band of 
n long coaxial cable. 

Instead of transmitting the television currents 
L: the double -sideband method common to radio 
bloadcnsting, a method for single-sideband trans - 
ro ssion was developed, thus utilizing to the 
ft )lest the frequency range for which the cable 

J item was equipped. s 
The double -sideband method has been used in 

F trope for transmission of 180 -line images over 
coaxial cable. In that transmission each aide - 
b..od occupied only about 1/3 of the transmission 
range of the cable system, amounting to the 
to °vision use of the available frequency range 
an only 33 per cent efficiency. 

[n the method which has just been demon - 
st sted at Philadelphia a single sideband is ob- 
te ned by (1) double modulation and (2) precise 
f; ;ring; and this sideband is placed to avoid 
ti- first 100 kilocycles of the frequency range 
of the cable system where transmission is un- 
satisfactory and the various components cannot 
es: ily be amplified (see Fig. 1). There was also 
introduced compensation for the different veloci- 
ties of transmission (phase delay, see Fig. 2), of 
diferent frequency components. The result is 
the delivery of an essentially perfect replica of 
tilt almost infinitely complex current produced 
at the sending end by the scanning equipment. 

NEXT STEP -350 -LINE IMAGES 
5'hese are results never before obtained. As 

soon as the present experiments are completed 
the experimental 1,000,000 -cycle repeaters on a 
portion of the cable are to be replaced by expert. 
me' Itai 2,000.000 -cycle repeaters, as the next 
orderly step in the development of equipment 
wh ch will give a coaxial cable system capable of 

Fig. . How the frequency range of the signal was 
r sed 100 kc. higher by double modulation. 
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Fig. 7 Phase delay curves of the N.Y.C. to Phila- 
delphia coaxial television circuit. 

accommodating the maximum number of tele- 
phone channels which it is economical to handle 
on such a cable or the widest band of frequencies 
which the best television scanning and repro- 
ducing apparatus may require. 

As stated above, a 1.000,000 -cycle band will 
accommodate television currents corresponding 
to about 240 -line images. It will also afford 
channels for about 240 simultaneous high -grade 
telephone channels. A 2.000,000 -cycle system will 
provide about 480 telephone channels or accom- 
modate television currents corresponding to about 
350 -line images. 

AT THE TRANSMITTER 
Motion picture film was used since it provides 

a signal which can be repeated over and over 
again for the purpose of the demonstration. The 
film moved uniformly past a picture gate where 
lenses in a large rotating disk swept across it 
a light beam 3 /1,000 -inch square. The resulting 
current contained frequencies between zero and, 
about 800 kc. Before transmission, it was raised 
by modulation about 100 kc. higher. See Fig. 1. 

(NOTE- Sharpness of detail in a picture [or 
"frame ") implies a rapid change from light to 
dark, and vice versa. That, in turn. means a 
current from the photoelectric device that 
changes rapidly from weak to strong. A chang- 
ing current can be shown to be a group of 
alternating currents whose frequencies reach 
higher values as the change becomes more rapid. 
Conversely, if the circuit suppresses some of 
these frequencies the current will seem to 
change more slowly. That in turn means blurred 
television details. Hence, a high -quality system 
is designed to handle high frequencies.) 

AT THE RECEIVER 
At the receiving terminal, in a cathode -ray 

tube, the current was supplied to a set of plates 
so arranged that the current corresponding to 
the brightest spot on the film centered the electron 
-t ream on an aperture 1 /200 -inch square. For 
lens bright points, the beam did not center on 
the aperture and fewer electrons were passed. 
The stream then passed two more pairs of 
plates, one of which swept it back and forth 
5,760 times a second; the other swept it up and 
down 24 times a second. 

To permit the use of standard sound film in 
the transmitter, the system was designed to 
scan 24 "frames" a second. The scanning disk 
contained 240 lenses and ran at 24 revolutions - 
per- second, thus scanning 5,760 lines a second. 
Similarly, the screen at the end of the receiving 
tube was scanned horizontally by the electron 
stream at the rate of 5,760 lines a second. That 
is, 240 lines for each of the 24 frames which were 
transmitted each second. 

The frequency limits of transmission are not 
inherent in the cable itself, but in whatever 
terminal or intermediate amplifying equipment 
may be associated with it. In the New York - 
Philly demonstration 8 unattended inter- 
mediate repeater stations were used. To prevent 
the finer details (higher frequencies) of the 
image apparently losing synchronism between 
scanning disk and cathode beam, due to the 
lowest frequencies traveling over the cable more 
slowly, delay equalizers were developed which 
permit all the component frequencies to arrive 
at the receiving terminal simultaneously. 

DEHYDRATED CONTROL.. 
ROOM WINDOWS 

For :n taro time. the glass- paneled control 
rooms from which radio programs are monitored 
have been the bane of studio officials, due to the 
fact that the sound -proof layers of windows 
became clouded by the moisture existing between 
them. 

in the new ;MICA studios this nuisance has 
been eliminated by a new patented method of 
observation glass installation. The windows con- 
sist of 3 separate layers of varying thicknesses. 
First there is a half -inch layer, then in three - 
eighths -inch and finally a quarter -inch strip. 

These layers are embedded in sponge rubber 
so as to vibrate with sound and prevent its escape. 
Between the layers, the air is dehydrated by a 
special process which eliminates the moisture 
and thereby prevents clouding of the layers. 
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SUCCE 
STORY! 

BE is a serviceman 
and today he's sitting pretty. He got that way 
selling service - service you can't beat - 
WHOLESALE service. It wasn't long ago that 
he was just another serviceman. Getting by- 
that's about all. Then he sent for the Whole- 
sale Radio catalog, and things began to hap- 
pen. For with that catalog he was able to 
quote prices that left competition out in the 
cold. He gave delivery dates (and met them) 
that surprised his customers. He put on one 
assistant and then another. He became the 
most sought after man in town. The Whole- 
sale Radio Catalog is FREE! Have you sent 
for your copy? 

Here is a sample of what the Wholesale-cal' 
log covers and how you too can profit '. 

PUBLIC ADDRESS: fifteen catalog pages 
devoted to Lafayette P.A. -distinguished, 
lower- priced sound equipment. Ideas for 
selling sound, fields undreamed of yester- 
day. How to make money as a dealer or 
in spare time selling. renting, installing this 
last -moving, world famous LAFAYETTE 
line. 

RADIOS: the great new line of Lafayette 
receivers for 1938. Console models that 
have what it takes to bring out the check 
books of your "Park A " customers. 
Powerful little sets beginning as low as 
$8.95. Show them these LAFAYETTES. 

PARTS: test instruments -the greatest as- 
sembly of radio pans- pictured, priced and 
accurately described -that has ever been 
offered, even by Wholesale. Obsolete re- 
placement or the latest item of the foremost 
manufacturers, Wholesale has it for you. 

ÇDON'T PUT IT OFF -Mail the cou- 
pon nor' for your copy of this 
money-making hest -seller - the 
greatest catalog in radio. 

Mill COUPON NOW 

WHOLESALE 1410I01581VI[E 
NEW YORK, N.Y. e CHICAGO, ILL.. AT LA N TA , GA. 

~ BOSTON, MASS. MONx,1N. Y. NLWA.K, N. I. JAMAICA, L. 1. 

WHOLESALE RADIO SERVICE CO., INC. 
100 SIXTH AVENUE, NEW YORK, N. Y. 

Rush FREE 1938 Catalog No. 69 -388 

Name 

Address 

City State 

PASTE COUPON ON PENNY POST CARO 
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BE WISE 

and 

KENYONIZE 

Your 

T20, TZ20 and 809 

With 

KENYON T -378 
Filament Transformer 

7.5 V. or 6.3 V. 7A C. T. 2000 V Test 

NET PRICE - $3.00 

See Your Local Jobber 
or Dealer for Bulletin on 

T -378 

KENYON TRANSFORMER CO INC. 

840 BARRY ST. NEW YORK, N. Y. 

Export Dept., 25 Warren St., New York, N. Y. 

TRANSOIL 
.<_ ,. ,.I_.r.'I,ny 

HIGHEST QUALITY 
OIL CAPACITORS 

Ask for new complete 
Transmitting Catalog 

describing 

TRAHSOIL-SOLAREIt -TRANSMICA 

SOLAR ( 599 BROADWAY OLAIZ MFG. CORP J NEW YORK CITY 

SAVE 
UP TO 50% 

1938 Modele 
Latest Features 

MONEY BACK 
GUARANTEE 

Free Catalog 
Zephyr Radio Co. 

13141 Hamilton 
Blvd. 

Detroit. Miehipan 

RADIO ENGINEERING 
Itt'A Institutes offer an intensive course of high 
tender.) embracing all phases of Radio. l'raetl- 

,-al training with modern equipment at New 
York and Chicago schools. Also specialized 

morses and Home Study (ourses under "No 
obligation" plan. Catalog Copt HT-38. 

RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 

75 Variek St, New York 1154 Manhandle. Mart, Chicago 
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PUSHBUTTON TUNING -REPLACES DIAL TWISTING 
(Continued from page 459) 

7 
Motor- driven tuning system, described more 
fully under section 2 above. 

8 
Sparton (Selectronne) Pushbutton tuning. A 
trimmer condenser tuning system. Depressing 

any button connects a set of 3 pre -aligned trim- 
mer condensers into the tuning circuits of the 
receiver. Provisions are made for 6 favorite 
stations; A.F.C. is used. 

9 Motorola, Galvin Manufacturing Corp. A 
motor -driven pushbutton automatic tuning 

system. Provisions made for pre -setting and 
choosing 20 favorite stations. An additional but- 
ton allows for manual tuning. A.F.C. employed 
to compensate for off -tuning. The dial indicator 
(depending upon where it happens to be set) 
will either move directly to the station chosen or 
will first travel to either end of the dial, auto- 
matically reverse itself, and come back to the 
chosen point. 

Lafayette Pushbutton Tuning. A motor - 
1 O driven automatic pushbutton tuning system. 
Provisions for 8 favorite stations. The process of 

setting up these stations is extremely simple and 
may be done entirely from the front of the 
cabinet. no tools being required. 

11 
Belmont "Bel-Monitor" Station Selector. 
This automatic station selector system is en- 

tirely mechanical. The bank of selector keys shown 
in the illustration are linked to an equal number 
of adjustable centering cams on the tuning con- 
denser shaft. To tune a station, the proper key 
is depressed. This action simply turns the vari- 
able condenser to that portion of the dial on 
which that station cornea in. Conventional knob 
tuning is always available without the use of 
changeover switches. The station settings mad 
be easily changed without the use of tools. 
Adjusting one key does not affect the settings 
of the remaining keys. Provisions are made for 
tuning 8 stations on some models and 6 stations 
on others. 

12 Stewart Warner "Magic Keyboard" Push- 
button Tuning, A motor- driven automatic 

pushbutton tuning system which makes provi- 
sions for 15 stations. As a button is pushed the 
dial pointer does not "scan" across the dial, but 
moves by the most direct route to the desired 
station. A.F.C. compensates for mistuning. Push- 
ing another button releases the preceding one 
automatically. The stations are pre -set from the 
front of the radio set without tools. 

Tray -ler Radio and Television Corp. A purely 
mechanical system for rotating the variable 

condenser to the station desired. After the sta- 
tions have been set up (easily done from the 
front of the radio) you merely depress the button 
of the desired station and swing it around to the 
bottom of the dial until it can no longer move - 
there is your. station. The precision to which the 

stations are tuned depends entirely upon the 
precision with which the stations were pre -set. 
Provisions for 8 stations. 

14 Croaky Pushbutton Tuning System. Motor - 
driven automatic tuning system for 8 

favorite stations. The setting up of stations must 
be done on the chassis in the rear of the receiver 
and by means of a special key which is provided. 

15 Westinghouse Automatic Tuning. Motor - 
driven pushbutton tuning system for 13 

favorite stations. Manual tuning may be had by 
pressing a 14th button at the bottom of the dial. 

1 
A RCA Victor Pushbutton Tuning. Depressing 
V any one of eight buttons starts a motor 

which turns the variable condenser to the approxi- 
mate position of the station desired. Automatic 
frequency control then adjusts the frequency of 
the oscillator in order to bring the station exactly 
in tune. Note the huge "cash register" dial which 
affords excellent band spreading on the short- 
wave bands. The dial is known as "overseas" 
dial. 

17 Pacific Radio Corporation "Crusader." A 
trimmer -condenser tuned system. Each but- 

ton, with the exception of the center one (which 
is depressed to obtain manual tuning) switches a 
pair of trimmer condensers into the tuning cir- 
cuit. Any one of 6 favorite stations may be thus 
pre -set for automatic tuning. 

All these automatic tuning receivers (with the 
exception of the one illustrated in photo No. 2) 
may be tuned manually as well as automatically. 
In some, a switch must be thrown or an addi- 
tional button depressed to obtain manual opera- 
tion. Others may be tuned manually without any 
switching at all. 

It is well to mention here that there are other 
automatic tuning receivers which are not of the 
pushbutton variety. In this classification are 
Stromberg- Carlson, P h ilco, Fairbanks- Morse, 
Wilcox -Gay, and others. Some of these are tuned 
by means of a dial system similar to that of 
the dial telephone. Each hole in the dial is pre- 
set and marked for one of the most popular 
stations. It is then merely necessary to twirl 
the dial around to the stop position and, presto! 
-there's your station. Others, taking advantage 
of automatic frequency control merely use a 
non -vernier or low -ratio tuning dial to swing 
the dial pointer around rapidly to the approxi- 
mate position of a desired station. (Tabs with 
station call letters. supplied by the manufacturer, 
are placed around the periphery of the dial [by 
the consumer] at their respective dial settings.) 
A.F.C. then automatically adjusts the frequency 
of the oscillator to bring the station exactly to 
resonance. The Stromberg- Carlson job uses a ro.. 
tary selector switch for instantaneous Selection 
of any one of 7 pre -set stations. 

NEW CIRCUITS IN MODERN RADIO RECEIVERS 
(Continued from page 477) 

t4) DIRECT- COUPLED AMPLIFIED A.V.C. 
Motorola Models 12Y and 12Y -1. A very un- 

usual and inexpensive method of attaining am- 
plified A.V.C. as used by Galvin Mfg. Corp. is 
..hewn in Fig. ID. The upper diode plate is 
biased with respect to ground at 3.5 volts nega- 
tive. while the cathode is some 60 volts positive 
due to plate current flow. The lower diode plate. 
however. is not biased except by incidental grid 
leakage (144- to .- volt). Rectification starts with 
the lower diode plate when the signal reaches 
this peak value. The rectified output is fed to 
the control -grid as a negative bias and as this 
advances, the plate current is reduced very 
rapidly. Only a few volts on the control -grid 
will reduce the plate current and cathode voltage 
materially. Until the signal peak becomes high 
enough to start rectification by the upper diode 
the A.V.C. is inoperative. The signal peak being 
practically the same on both diodes, the falling 
cathode voltage meets the rising signal peak, 
starting A.V.C. action with the upper diode 
plate. Any signal in excess of this "crossing 
point" will produce the conventional A.V.C. 
voltage, overcoming and inc rasing the fixed 
3.5 volt bias in the controlled tubes. 

(5) NEW REACTANCE DIMMER CIRCUIT 
Midwest Model 18 -37. Isolating the reactance 

dimmer from the plate circuits of the A.V.C. 
controlled tubes permits a flexible, easily adapted 
circuit. No caution need be taken to balance 

or filter out the induced voltages, because the 
reactance dimmer is not in any way connected 
to the signal circuit. 

As the circuit Fig. 1E indicates, the primary 
of the transformer is in series with the pilot 
light and its voltage supply while the secondary 
is shunted by the plate circuit of a 6C5 triode. 
The secondary, of course, is the larger winding 
with many turns of small wire, while the primary 
is a relatively short winding. 

Now the primary will draw current and light 
the lamp according to the load on the secondary, 
or current drawn through the secondary. When 
the triode grid is at zero potential, as for no 
incoming signal, the current drawn by the tube 
is maximum and hence the primary current is 
maximum. A signal will bias the control -grid 
negative due to conventional A.V.C. action 
tending to reduce or cut-off the current of the 
triode. Consequently the primary will draw very 
little current and the pilot light will become 
quite dim. 

The circuit is used as a tuning indicator, in- 
stead of the electric eye, meter, or neon method. 

Hot Diggity! 
What a magazine! , the March JUBILEE 
SOUVENIR NUMBER! . . . twice the number 
of pages ... covering 50 years of Radio. Reserve 
your copy now! 

Please Say That You Saw It in RADIO -CRAFT 
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A NEW V. -T. VOLTMETER 
(Continued from pope 453) 

ene having 20,000 ohms /volt sensitivity, we might 
get a reading of some sort, but one which is far 
from accurate. The reasons for this are two -fold. 

First, since the current which flows in the 
resistor is extremely small, the current drain of 
the meter upsets the voltage drop across this 
resistor. 

Secondly, if we were to take the case of a 
1.0 -meg. load resistor (which is the usual value 
employed) in an A.V.C. circuit, and attempt to 
measure the voltage across it with a voltmeter 
of 20,000 ohms /volt set at, for example, the 
2i -V. scale, we really shunt a 0.5- megohm re- 
sistance (20,000 x 25) across the 1 -meg. load 
resistor. The load resistance value is thus changed 
to a value one -third of the original -with a con - 
-equent change in the amount of A.V.C. voltage 
which is developed. Actually, what happens with 
-. voltmeter having 20,000 ohms /volt sensitivity, 

s far more seriously encountered with voltmeters 
using a lower sensitivity. And, what is true of 
etomatic volume control circuits is also true 
a automatic frequency control, volume expander, 
vise suppressor and other trigger -action circuits. 

NO- CURRENT" OR "V.-T." VOLTMETER 
The answer to this problem, then, i- a "no- 
irrent" draw, or negligible- current -drain type of 

nstrument, typified by the vacuum -tube (or 
"V.-T.") voltmeter. 

This instrument employs a tube with a current - 
i edicating meter in the plate circuit. The grid 

'ea is then adjusted SO that none or very little 
,rent passes through the meter, with provision r a "reverse" current to permit cancelling out 
iuy remaining or idling current and thus insuring 
:rue zero reading. 
Since the grid of this tube draws none or 

egligible current, by connecting potentials in 
t verse order to the grid of the tube, the plate- 
, rrent cancelling effect of the bias is overcome 

nl plate current flows once more through the 
u. 'ter. The meter is then calibrated, so that 

aious potentials applied to the grid produce 
c irresponding plate current readings of the meter. 
As a rule, the construction and calibration of an 
eticient v.-T. voltmeter is quite a problem. 

A SERVICING -TYPE V. -T. VOLTMETER 
A very successful unit with several features 

far servicing demands is that shown in Fig. A. 
It is exceedingly stable in operation; is well 
calibrated; operates from either 110 V. A.C. or 
D C.; and measures both A.C. and D.C. poten- 
ti els. The wiring diagram is shown in Fig. 1, 
at d. as will be noted, 3 tubes are employed. 

The first tube, a 6C6, is used as a "condenser - 
di ids rectifier ", for rectification of any A.C. 
pu t.entials to be measured. The second tube, a 76, 
is the V.-T. meter stage; and the third tube. 
a-other 76. serves as the power rectifier tube 
operating from either a 110 -V. A.C. or D.C. 
lire. The sensitivity of the unit may be controlled 
by the "reverse- current" controlling resistor 
(which serves to deflect the indicator beyond 

zero), the more reverse current applied the 
greater the sensitivity. 

NOVEL VOLTAGE DIVIDER 
Attention is called to the novel voltage divider 

arrangement employed across the A.C. and D.C. 
voltage input terminals. This divider consists 
of a series connection of very high resistances 
which enable several ranges of A.C. and D.C. 
potentials to be measured by the voltmeter stage. 

The conventional method is to employ an 
arrangement of resistors in the plate circuit of 
the tube to permit changing the amount of 
plate voltage, thus reducing or increasing the 
sensitivity of the tube to various ranges of 
supplied potentials. 

In this new method, instead, the input re- 
sistance is fixed regardless of what voltage or 
circuit the meter is applied to. In the instrument 
referred -to. the input resistance is increased 
as the voltage range is increased (the applied 
voltage to the V.-T. tube is constant), and conse- 
quently, the instrument load is more uniform. 

The ranges thus obtained are 0 -5, 15, and 150 
V. on A.C.. and 0-6, 20, and 60 V. on D.C. For 
conventional D.C. measurements, no special 
pains are necessary, though the leads should not 
be too long or close together when checking D.C. 
voltages across R.F. circuits. Fur A.C. measure- 
ment, precautions necessary will vary with the 
frequency being measured. For frequencies above 
400 cycles. a low -capacity shielded cable (such 
as employed for shielded antenna lead -in connec- 
tiens to a car -radio set) should be employed, or 
else the ordinary leads should be kept as short 
and as far apart as possible. 

Concerning the various applications of a V.-T. 
voltmeter, the writer has too little space avail- 
able to go into its multitude of uses. Besides, 
up-to-date data has been given in recent issues 
of L'adin- Craft. (See the March, April and June 
1937 issues of Radio- Craft.) 

This article has been prepared front data sup - 
plied by fou rte my of Sum rior Insirutu nix l'o. 

Rear view of the V. -T. Voltmeter Chassis showing 
the locations of tubes and parts. 

HOW TO MAKE A SIMPLE 4 -TUBE REGENERATIVE 
A.C. -D.C. SUPERHET. 

(Continued from pape 472) 

One Solar mica condenser, 400 mmf. ; 

One Solar mica condenser, 250 mmf. ; 

On" Solar mica condenser, 100 mmf. ; 

Ono Centralab volume control with switch, 
1 ),000 ohms: 

On. Cornell -Dubilier electrolytic condenser, 25 
nf., 50 V.; 

Seven Cornell-Dubilier paper condensers, 0.05 - 
nf.; 

One Cornell -Dubilier paper condenser, 0.001 -mf.; 
Om Cornell -Dubilier paper condenser, 0.006 - 

nf.; 
Ore. dynamic speaker with output transformer, 

4."00-ohm field, ch.1 ; 

One Cornell -Dubilier electrolytic condenser, 175 -V. 
tt pe, 8 -30 mf. ; 

Five octal sockets ; 

One Stancor filter choke coil, 450 ohms, ch.2; 
One Raytheon K -49 -C ballast tube; 
One Raytheon type 6A3 tube; 
One Raytheon type 6J7 tube; 
One Raytheon type 25L6 tube; 

One Raytheon type 25Z6; 
One line cord and plug; 
One homemade chassis; 
One airplane dial; 
Two knobs; 
One Continental Carbon resistor, 500 

% -W. 
One Continental Carbon resistor, 50,000 

One Continental Carbon resistor, 30,000 

One Continental Carbon resistor, 10,000 

Three Continental Carbon resistors, 0.5 -meg., 't -w. 
One Continental Carbon resistor, 0.2 -meg., th -W. ; 

One Continental Carbon resistor, 0.5 -meg., 1 W.; 
One Continental Carbon resistor, 2 megs., 
Hook -up wire, hardware, etc. 

Most Radio mail order houses can supply this 
item if properly identified as to title of article, 
issue (month) of Radio -Craft and year. 

Please Say That You Saw It in RADIO -CRAFT 
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Model 772 
Super -Sensitive 

Analyzer 

* Simplified, easy -reading scale, AC read- 
ings on single AC arc 

* Decibel readings for sound measurement 
* Current ranges for auto testing 
* New, improved rectifier circuit ... accu- 

racy (WESTON guaranteed) 3? on nor- 
mal frequencies 

* Temperature error(WESTON guaranteed) 
within 2° from 40 °F to 110 °F 

* 20,000 ohms -per -volt.. , big, depend- 
able, 50 microampere WESTON Meter 

* Broad ranges to meet every require- 
ment testing receivers, transmitters, tel- 
evision, vacuum tube and cathode ray 
equipment, sensitive relay circuits, etc. 

* Sound engineering...expert craftsman- 
ship...highest quality parts...dependa- 
bility for years 

Resolve, now, to start the year right with 
dependable test equipment .. . equipment 
that remains dependable and stays service- 
able throughout the years. When you buy 
an analyzer, for example, be sure it's the 
WESTON 772, for no other analyzer has a 
proved WESTON Meter , resistors of 
equal precision and stability ... perfected 
WESTON silver contact switches, and other 
materials and parts of WESTON'S high 
quality standards. Start the year right ... 
end it with more profit . , . with WESTON 
test equipment. Send coupon for complete 
information. 

WE S T 9 
!ìithwììie,th' 

CI ...ton Electrical Instrument Corporation 
599 l'relineltuv.en Avenue, Newark, N. J. 
Send complete information on WESTON Radio 

Instrument.. 

NAME 

ADDRESS 

STATE 
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THEY'RE all in the New 

FREE 1938 Catalog 
Standard Make Radio Sets 

MODELI. S of Standard sensa- 
tion in the radio unfit!. This mambos I I p., 1..1( lists 
over 4011 different makes and models of home electric sets. 
farm battery sets and auto ratline, made by the leading na- 
tionally advertised a nufart unu s. such as RI .t -l'hileo- 
G E Zenith- Nlotorula- Deleo- -Grwmw -t rosley - Strom- 
berg Carlson - ICadette- Emersun- Fada- I;arud- llalson 
and others. It you are Interested In radius. get this 
Encyclopedia on Standard Radio Seta 

a 

nd details how you 
ran make money in your apare or full tittle. DO IT 
TODAY. 

Mail coupon to address nearest you. 

Since 1889 

Dept, D -9, 

\ 58 Cortlandt t 

Atlanta, Ga. 

Chicago. Ill. 

New York, N. Y. 
56 W. Washington St., 

MODELLS. Dept. D -9. 
58 Cortlandt St., New York City. N. Y. 

Send me your 44 -page 1938 catalog 
GP ,low may 1 Increase my income 

NAME 

ADDRESS 

CITY STATE 
Paste coupon on penny postcard 

Send jot 
yuat copy 
TOODAT 

Do You Like 
RADIO 

TELEVISION, 
SOUND & ELECTRICITY 

You men who want to know the true facts 
about employment opportunities and re. 
ointments in radio and related industries 
should have National's new book -4a paga 
.,r n,format,,,,, and Moor - 

-a .. 

NATIONAL SCHOOLS 
NATIONAL SCHOOLS 

Dept. RC -2, 40.33 So. Figueroa Street, Los Angeles, Calif. 
Please Send Free Book 

NAME ACE 

ADDRESS 
CITY STATE 

"DEPEND ON DEPENDABLE" 

DON'T BUY 
TEST EQUIPMENT 

until you've investigated Radio City products. 
See your jobber. Write to Dept. C for catalog. 

RADIO CITY PRODUCTS CO. 
88 PARK PLACE I 1 CI NEW YORK CITY 

Better - Qu icker - More Profitable Ser- 
vicing with RADIO CHASSIS CRADLE 

Service shops need the 
RADIO GIMIILE ,chassis 

adle, for efficient servic- 
ing of testing and repair- 
Ins iesfEiwul,ment eÌampsptio 
radla which can be ad- 

justed to 
chattels 

angle. Á - 
odat X hasela p to 

i1,f' a 12 23 Inches. Ex. 
.. lent for hï:e'lie:trei:é 

creutar Nt. ' 

WM. A.THOMAS CO. 321 CAROLINE ST., NEENAH,WISCDNSIN 

Increase the Respect 
and Confidence of your 
customers by rejuvenating their old radio with 

a Wright- DeCoster Speaker. 
Write for literature and 
name at nearest distributor. 

WRIGHT-DE COSTER, INC., 
2251 University Ave.. St. Paul. Minn. 
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SERVICING Q. & A. 
i ontinucd from page 481) 

minimum -capacity setting so that the oscillator 
will track 456 kc. above frequency of tuned sig- 
nal. There are usually 2 settings of the oscillator 
high -frequency trimmer. The one of minimum 
capacity is correct. 

OSCILLATION 
(41) Abe Engle, Riverdale, N. Y. 
(Q.) I have an A.C. -D.C. American Bosch 501 

receiver which whistles. Have checked voltages 
and replaced most condensers. Can you inform me 
as to what the trouble is? 

(A.) A whistling condition in the receiver 
mentioned in your inquiry may be due to any 
one of several causes. You do not state whether 
the whistle or oscillation is present over the 
entire broadcast band, when tuning any station 
to resonance, or only upon certain stations. 

Oscillation over the entire band in these re- 
ceivers is generally due to a loss in capacity of 
either or both filter condensers. Try shunting a 
0.1 -mf. 400 -V. paper condenser across the sec- 
ond filter, should you find that replacement of 
either or both filter condensers fails to relieve 
the difficulty. 

A whistle heard when tuning any station to 
resonance may be due to an aerial that is much 
too long. A whistle only upon certain stations 
at the low- frequency end of the broadcast band 
most likely is image -frequency interference and 
may be corrected by shifting the intermediate 
frequency to a higher frequency. This necessi- 
tates the use of a signal generator and recalibra- 
tion of the dial by adjustment of oscillator 
tri m rners. 

CHANGING POSITION OF 
VOLUME CONTROL 

(42) C. A. Anderson, Harrow, Ont., Canada. 
(Q.) I have difficulty with a Zenith Radio 

model 91 -92. The A.V.C. system does not work 
very steadily and is distorted. Could you give me 
the value of the volume control which, in the 
first series of this radio line, was in the A.V.C. 
circuit ?; the second series used the volume con- 
trol in the audio circuit. Please tell me the value 
of the resistor used to replace the volume control 
in the A.V.C. when it is moved to the audio 
circuit. 

(A.) The value of the volume control for the 
early Zenith model 91 -92 is 4,500 ohms, and is 
used in the cathode circuit of the A.V.C. 24 
tube. The control for audio regulation in the 
second series of this model is 250,000 ohms and 
is connected as shown in Fig. Q.42. In replacing 
the former system with the latter type use a 
resistor that is variable from approximately zero 
to 4.000 ohms and at least a 20 -W. unit for 
current dissipation. 

VIBRATOR HASH 
(43) Herman E. Piame, Fonda, N, Y. 
(Q.) I am writing about a United Motors 

radio set, 32 -V. D.C. model 4049. This set has 
excessive vibrator noise which can be tuned in 
from 540 to 800 kc. It is more noticeable. during 
the day. I tried another vibrator but the noise 
was the same. Poor volume during the day is 
experienced during the day from 540 to 860 kc. 
New tubes did not help. Will you please help me 
in this problem? 

(A.) The noise pick -up on the United Motors 
32 V. D.C. receiver, model 4049, heard prin- 
cipally from 540 to 800 kc. may be reduced or 
eliminated by following one or all of the following 
methods. 

It is essential that the vibrator case be securely 
grounded to the receiver and a good ground con- 
nection made to the receiver. Replace the input 
filter condenser of the "B" supply. Check and /or 
replace the vibrator buffer condenser. Use only 
an exact replacement for the buffer condenser 
if found necessary. 

Erect a good long antenna as far as possible 
from the voltage supply for the receiver. Should 
these suggestions fail, realign the receiver com- 
pletely, adjusting the padder carefully. 

_ 

,,,, -- [r !S.. ,W f-`.'.!!s 
SET- CHASSIS EXPOSED 

SPEAKER 

A+ 
SHIELDED 

CABLES 

SHORT 
LEADS OF 
UNSHIELDED 

WIRES 
FRONT 
SEAT 

Fig. 939A. Cables on A.K. 756 must be shielded. 

Fig. Q42. Location of defective 

NEW RADIO ITEMS FOR CAR OWNERS 
(Cont i owd iront paye 4'2) 

shaft. Increasing the tension raises the speed at 
which the contacts will close and reducing the 
tension lowers it. 

To test for proper operation tune the receiver 
to a local station and adjust the volume to an 
output of approximately 1 watt. When the 
paddle on the air switch is swung back against 
its stop the volume should be increased to 1.4 
times the original output. If there is no change 
in volume disconnect the lead from the air 
switch and ground to the cylinder head. If 
grounding this lead increases the volume, check 
the contact points in the switch to see that they 
are not sticking or dirty. If grounding this lead 
does not change the volume check the lead where 
it enters the receiver for open or loose con- 
nection. 

Diffusion- I.00ver Car -Radio Set. In place of 
the usual cloth or metal screen over the loud- 
speaker, the new Firestone auto -radio sets for 
1938 utilize louvera or vanes that slant down- 
ward, as shown in Fig. D. We hereby christen 
this set "the driver's friend," for it is kind to 
the driver; the louvers tend to direct the sounds 
from the loudspeaker toward the rear of the 
car, instead of nearly blasting the driver out of 
his seat. when the volume is brought up to 

volume control 

meet back -seat listening requirements. 
Trailer and Home Dual -Wave Radio Set. 

Radio sets for the trailer have undergone changes 
to meet the specific needs of this type of service. 
Newest in this line is the radio set shown in 
Fig. E. It operates on either 6 V. D.C. (storage 
battery, ordinarily), or on 110 V. A.C. (lighting 
current -at home or in trailer camp). Other 
points of interest: 2 wavebands -200 to 545 
meters, and 54.5 to 16.5 meters; set may be used 
with privacy plug in, secret volume governor, 
and remote loudspeaker. This set is made by 
Zenith. 

Long-Wave Converter for Car -Radio Sets. If 
it's Government weather reports, lake and coast- 
wise ship signals, or beacon and airplane signals 
you want to hear on your car -radio set. here's 
a converter you connect to the antenna and 
ground posts of your car -radio set. to do the 
trick. This instrument was mentioned in Radio - 
Craft last month; it is reproduced here, together 
with its schematic circuit, as a matter of com- 
pleteness; the circuit. which was not shown last 
month, is given in Fig. 1 (the unit appears, 
pictorially. to the right of it). Tuning range is 
130 to 430 kc. (2.307 to 697 meters). Converter 
is made by ABC Radio Laboratories. 

Please Say That You Saw It in RADIO- CRA1rr 
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IS RADIO SERVICING MERELY A 
STEPPING STONE TO HIGHER POSITIONS 

IN THE INDUSTRY? 
(Continued from purr 

rad o servicing. However a man can't break into 
the radio service field. The most difficult task 
possible is to learn how to learn the art of radio 
set icing. Everything mentioned in this article 
is : orrect but the hardest thing for any man 
war ting to learn radio is hors, where, and when 
I g.l through have I found out what I want. 

Our means of radio education has so many 
evil, that it is extremely difficult to advise a man 
the correct way to learn radio. I feel confident I 

R hay! the solution to most of these problems and 
soma day some one will put them into practice. 
Hov'ever that is not answering the question 
belt re us. 

Mr. Kennedy states, "Radio servicing is not a 
goal but a stepping -stone . . ' My opinion 
is radio servicing is a testing laboratory. A 
person interested in radio, tries the radio service 
game. Here he learns a lot. He finds out many 
thin ;s; a few are listed below: 

(I.) Whether or not he likes radio; 
(I.) Whether or not he has what it takes, 

education, experience, adaptability. personality, 
and hundreds of essentials not found in books, 
mag :tines, or correspondence courses or schools. 

(c) The man with intestinal fortitude and 
amb.tion continues, the others drop out; 

(r I If he likes radio and expects to make it 
a vacation, it affords him the opportunity of 
lean ing just what it is in radio he likes best 
and wants to pursue. It may be, and often is, 
sup, nor radio service. 

Mist of the big men in radio were at one time 
or another radio Service Men ; however they were 
also a lot of hams, or bellows interested in 
amateur radio at the top. Both of these methods 
seem o be the starting point of kindergarten 
of r.dio promotion. Yet a great many hams 
and -adio Service Men never reach the 1st Grade 
in r:.dio. 

It Is absolutely true that you must like radio 
to b. able to find it a pleasure; you must like 
any .ype of work to succeed, but there is more 
to De game than liking radio to be a success. 
Likil g radio is essential yet only one factor. It 
take= a lot more than liking a certain thing to 
succeed in it. 

Ex -.eriment. Radio service work is an ex- 
perimental laboratory. Unfortunately an ex- 
trem..y large percentage of the radio Service 
Men experiment, find some very startling an- 
swer, yet are unable to analyze this experiment 
for their own benefit. Hundreds of inventions 
have been patented but perhaps the man per- 
form erg the experiment revealing this invention 
did eat get the patent. Why? He made the ex- 
perin.mt, wrote it down. and then didn't realize 
what ne had found. Simply got the results with- 
out t nderstanding their meaning. someone else 
got h clot of the notes on the experiment and saw 
what actually was found. The man who experi- 
mented with soda drinks and found Coca Cola 
had r., be told to BOTTLE IT. before it was 
popular. - 

Radio service brings you close to people, you 
find oit their secrets. the way to get along. etc.. 
but unless you use them to your own advantage 
this means nothing. Maybe the thrill in radio 
is selling, designing or building, but unless radio 
service points this out to you and you learn to 
grasp k, all is lost. 

"Le radio service lead you to this goal." states 
Kennedy, then gives a lot of IF's, and certain 
condit ons one must have or be able to acquire. 
Exceo tingly interesting, but exceptionally difficult 
to obtain. 

My interpretation of "Is Radio Your Voca- 
tion?' is a picture of the few successful radio 
Service Men. It is like a painting of the bloom 
of a )eautiful rose without showing the stem 
and a,l the thorns. To one already in the radio 
service business, it shows what we most desire, 
what ve all hope for, and few ever get. To the 
radio man who is about to start in the radio 
service business it is a picture of encourage- 
ment, instilling enthusiasm and ambition but 
a wro ig conception of the most probable out- 
come. 

If al the money I needed was at my command, 
it would not be spent for pleasure, on myself 
or fan fly, or to encourage young men to take 
up rad o, rather it would be spent to develop the 
educati anal system making the dreams of this 
article come true. The present -day Service Men 
dream of these things, but at present there is 

no system of education complete enough to give 
all the essentials in making these dreams come 
true. Only the men that have exceedingly broad 
minds, are ambitious, well read, with proper 
technical training and opportunity to get the 
required experience and outside advice on this 
experience, are fitted to accomplish the goal set 
forth in "Is Radio Your Vocation ? ". 

My suggestion is let's have less theorizing, or 
day dreaming and unite in a plan to accomplish 
our goals in radio. 

Roceat H. HERTEL. 
e/o Radio Service Dept., 

Anderson Electric Co., 
Wahoo, Nebraska. 

AWARD 
Editor, RADIO- CRAFT: 

My personal opinions toward "Radio as a 
Vocation": 

I firmly believe many things that Mr. Kennedy 
said; it is very true that most Service Men live 
mostly on their wit. As a true reader of Radio- 
Craft I come from Decatur. Ill., and am only 
visiting here in Wellington. In Decatur, a popu- 
lation of 60,000, only 3 out of 25 to 30 Service 
Men make a decent living or a wage of $25 a 
week. 

The others live on their imagination ; even 
thosewith a business hardly get along. I know 
of one house that services an average of 200 
sets a month. won't pay their men but $12 a 
week, and after you have worked there for 
more than 2 years they might pay you $16 to 
$16, but on top of that you still must furnish 
your own toads and equipment. What do you 
think of that? 

I might say further that in some larger city 
you might get more, but oh! your living expenses. 

I also firmly believe that radio service is a 
very good stepping -stone to other fields such as 
dealer, designer, chief engineers, etc., and by 
some other ability they march forward to 
greater success. 

I also think you must like your work, in this 
way you are willing to put in many hours in 
study, research and also in experimentation: in 
this way we learn many things that we wouldn't 
know otherwise. You have to like a certain thing 
before we can make a success of it. 

It is very true that servicing brings us face - 
to -face with all problems of life; aLso the ways 
of the people. In order to sell well, you must 
know your customer, his ways, quality of mer- 
chandise that he wants, and also his attitude. 
The best salesman is the one who can place 
his customer the minute he steps into the store. 

(But after all no matter how good you are 
at anything it just seems like you have to have 
a pull to get there.) 

After all, in my experience, most all dealers 
I have spoken to and whose business I have 
looked over, radio is just a sideline to over 80 
per cent of the dealers. 

They place radio together with electrical, re- 
frigerator, keys, bicycles, and many other forms. 

We all hope; no matter how we work it out, 
our aim is to make a living. 

KENNETH BARB, 
Decatur. 111. (Wellington, Tex.) 

AWARD 
Editor, RADIO -CRAFT: 

I can very easily agree with Mr. Kennedy's 
statements in the November issue of Radio-Craft. 
About 4 years ago I was a radio Service Man 
with a small place of business in New York City. 
I had gone to Evening School for 2 years and 
studied radio repairing. Upon graduation I had 
borrowed some $300 and opened a radio retail 
store. Somehow things didn't work out as I 
planned and all my hopes and ambitions were 
shattered. 

Somehow all was not dark for me. I took a 
Civil Service position with the U. S. Govern- 
ment as a clerk and for 4 years I worked as 
a public servant. Radio and radio servicing were 
far from my mind. I felt that it was a field 
that was overcrowded, a field that could never 
amount to much. 

But the old blood boiled in me. I had that 
(Continued on following page) 
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a s e. 
You fans who want real DX must have a 
RACO SHORT -WAVE RECEIVER. Any 
one of the many RACO sets pulls in sta- 
ll din from far corners of the leobe. 

ries the sen 25TÁ low 
voltage Aram power 

tube which makes possible high power output 
with an Inexpensive A.C. -1).C. PoSS r supply. 
Aerating from any OM, of 110 volt torrent. 

Ilere is the famous CLIPPER circuit. The same 
sns.dh. non -critical tuning: combined regenera- 
tion and super -regeneration; Separate )andspread 
and ultra -high frequeneY tuning condenser: 5 
belt dynamic :neater: 3 to 57.5 meter tuning 
range: :ottoman,- earphone lark: In fad. all of 
the splendid features which make the CLIPPER 
circuit a tremendous Fue,egS. 

ASK THE MAN WHO OWNS A CLIPPER - 
LOOK AT HIS LOG! 

COMPLETE KIT WITH ALL PARTS 
ASSEMBLED and wiring diagram; len f 12.40 
only tubes and cabinet, unwired 
![lark crackle finish cabinet 1.80 
\lashed set of five tubes 3.20 

2.90 
UNIVERSAL CLIPPER - COMPLETE. with 
black crackle robinet 1211" x 10" r 9'1; the tubes; 
ltK7. 2 -6.15(;. 2":1.0, 25Z6G: ready tu operate, 
anti on -year guarantee. 

Special Complete Price ...$18.50 

THNEW RANGER 
3 -TUBE UNIVERSAL A.C. -D.C. 

_ 

R 

AMAZING VALUE 
N 

DID ALL -WAVE SET! You will be lattoú ded at 
the way It brings foreigners rolling in. Yes, 
and separates them. too! Uses supersensitive 
elvetrnn coupled regenerative circuit giving 
smooth tuning and perfect regeneration control 
over Its entire wave-length range. Tunes front 
15 to 550 meters with positively no slaps. 
RANGER 3 -TUBE UNIVERSAL A.C. - 
D.C.- complete kit, a ssembled but not =450 wired. including wiring diagram and 
broadcast coil but less cabinet and tubes 
3 additional roils (15 to 200 meters) .80 
Crystallized metal cabinet .90 
Set of three tubes (2 -6.15G: 1-6A7) 1.35 
Wired and tened 1.40 
SPECIAL COMPLETE PRICE with all coils, 
cabinet and tubes. wired and tested, with one - 
year guarantee 8.25 

FREE e 
Kurd v`lt,.'1, Seri 

Information 
toe find 

k! n, you'd 
complete 

expect 

nhnrt 
-wsave .a. ,m,.yt 

write today for 
low. 

LATEST sHoRT.w'AVF. 
CATALOG _ Ilusirnting 
and technically de%rrih. 
ng RACO'N onnaete 
line of long áI u1110 

ADDRESS DEPT. RC -238 

RADIO LABORATORIES 
136 LIBERTY ST., NEW YORK, N.Y. 
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...Men! 
HERE IS THE 

MODERN MIRACLE 
WATER PEN 

WHEREVER there's water, 
there's ink -for the MIRA- 

CLE WATER PEN. There's a tiny 
ink cartridge in the barrel of the 
pen -two or three lifts of the suc- 
tion lever and the pen is completely 
filled. One small ink cartridge keeps 
this modern pen supplied with ink 
for many months. 

All parts of MIRACLE WATER 
PEN are acid "corrosion" proof. 
Nibs are 14 -karat gold- plated. Air- 
tight inner cap keeps pen moist at 
all times. The ordinary fluid capac- 
ity is almost twice other pens. Five 
additional ink cartridges are care- 
fully hidden in a reserve chamber. 
MIRACLE WATER PENS carry a 
life -time guarantee. 

Order your MIR- 
ACLE WATER 
PEN today -by 
mail. Sent POST- 
PAID anywhere 
upon receipt of 
check, money or- 
der or cash for 
$1.50. Regular 
$4.00 value. 

GRENPARK COMPANY 
1229 Park Row Bldg., New York, N. Y. 

s 9 

i 

GRENPARK COMPANY RC -238 
1229 Park Row Bldg.. New York, N. Y. 
s:entlemen: Enclosed sou will find my remittance of 

< for which send me MIRACLE 
'V.%TER PENS at One Dollar and Fifty Cents. 
,51.301 each. vor ARE Ti) SEND tIE TILE 
IEN POSTAQE PREPAID. Ile U.S.A. only.) 

Name 

Addre -s 

City Mtute 

(Send remittance by check, money order, unused 
U. B. Postage Stamps. Register letter it you send 
cash with order.) i 
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(Continued front preceding page) 
inventive and mechanical lust in me. I couldn't 
very readily work as a clerk when I knew I 
longed to continue in radio. So I enrolled as a 
student in the National Radio Institute. I feel 
that with the added knowledge and training I 
will obtain, and the little experience I've already 
had as a Service Man I can again be doing 
radio servicing. 

But, and it is a big "but," I will never be a 
Service Man before I am sure I can succeed as 
one. In other words I won't stop with service 
work. I am going to specialize in aircraft radio 
design and feel that then and only then will 
I really reach my goal. I am quite sure that 
many radio Service Men are paupers who never 
will amount to more than the average man 
with only a modest living wage. I've seen it 
and I know. I've been in that condition myself 
which certainly ought to prove my statements 
twofold. 

HARRY RINGEL, 
Washington, D. C. 

HONORABLE MENTION 
Editor, RADIO -CRAFT: 

In response to the article "Is Radio Your 
Vocation ?" in the November issue of Radio - 
Craft: 

I believe that the training and actual experi- 
ence acquired by a good Service Man would be 
a valuable asset and stepping -stone to a posi- 
tion much higher (in salary at least) in the 
radio industry. However, I do not think that the 
fact that he was thoroughly trained, and had 
several years of experience to his credit. would 
be sufficient to qualify him for an executive 
position at a large salary. I think that in addi- 
tion to the practical knowledge, the executive 
must have a more or less natural tendency toward 
leadership and have business ability to be suc- 
cessful as an executive. 

I believe aLso that there is an unlimited oppor- 
tunity, in the field of service, for a man well - 
trained in that branch of the industry to reach 
a goal worthy of anyone's ambition. As things 
are today, too much emphasis is placed on 
"speed and production" and the Service Man 
whose policy is to do the very best work passible, 
even though his prices are at first considered 
rather high, will eventually win out and find 
himself with a thriving business of his own 
which properly handled should net him as good 
a living (all things considered) as any execu- 
tive or managerial position could possibly do. 

ALBERT F. HARRIMAN. 
Erring. Mass. 

HONORABLE MENTION 
Editor, RADIO -CRAFT: 

In answer to Mr. .1. P. Kennedy's article in 
the November issue of Radio -Craft, I find that 
while I agree to part of what he says I also 
must disagree with him. True that some of our 
greatest engineers and manufacturers were once 
Service Men. But what of itl One cannot start 
from the top of the ladder. Servicing in my 
opinion is the best way to start out because 
one learns many interesting things repairing 
sets. Ile learns the many peculiarities which can 
make n radio stop playing, things which are 
so simple and yet can keep one in the dark for 
a long time until discovered. Mainly one finds 
out the many Service Men in the field who 
cannot do a job right because of not enough 
experience and intelligence of the subject as 
a whole. 

I agree that one must like radio to select it 
as a vocation and because of this should advance 
from a simple Service Man into a larger field 
in radio. 

However, I think radio service is at least one 
of the vocations that will not be crowded for a 
while yet. That is where I disagree with Mr. 
Kennedy. There is always room for a good Serv- 
ice Man. I have had many complaints about jobs 
being done improperly but I believe that these 
men will sooner or later be forced out by them- 
selves because of this inability to compete with 
a Service Man who has thorough knowledge 
on the subject. Many men are only doing this 
as means of scraping a few more pennies either 
down in a basement or in a garage but how long 
can they last? Magazines such as Radio -Craft, 
and newspaper articles, have recently been open- 
ing the eyes of the public to these incapable 
men and gyps. and people will not patronize 
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THE ANSWER - 
The RADIO -CRAFT 
LIBRARY SERIES 

The RADIO -CRAFT LIBRARY SERIES has 
been the foundation for instruction for thousands 
in radio -in one or more of its specialized 
branches. For P.A. there's a book -for Auto 
Radio Servicing there's another -for Home Re- 
cording there's also a valuable text -for Theory 
of Vacuum Tubes -for Specialized Diagrams -for 
Servicing Various Receivers -for Test Equipment 
-and other subjects -each has a special volume. 

Radio's most noted writers -Clifford E. Denton, 
Louis Martin, Robert Hertzberg, R. D. Wash - 
burne, Joseph T. Bernsley and others are the 
authors of books in the LIBRARY SERIES. 

Each book contains 64 pages- measures 6 x 9 
inches. The number of illustrations in the books 
vary from 50 to 120. Each volume sturdily bound 
with flexible cover. BOOKS ARE UNIFORM. 

Here are the tithes: 
2. MODERN VACUUM TUBES. 
3. THE SUPERHETERODYNE BOOK. 
S. HOW TO BECOME A SERVICE MAN, 
6. BRINGING ELECTRIC SETS UP TO DATE. 
IL RADIO QUESTIONS AND ANSWERS. 
9. AUTOMOBILE RADIO AND SERVICING. 

I0. HOME RECORDING AND ALL ABOUT IT. 
12. PUBLIC ADDRESS INSTALLATION AND SERV- 

ICE. 
13. ABC OF AIR CONDITIONING. 
14. POCKET RADIO GUIDE. 
15. ABC OF REFRIGERATION. 
17. SERVICING WITH SET ANALYZERS. 

To order any one or more of the volumes in the 
50c RADIO -CRAFT Library Series- clip -fill- 
and mail coupon below, with remittance, to 
RADCRAFT PUBLICATIONS, Inc., 99 Hudson 
Street, New York, N. Y. 

MAIL COUPON TODAY! 
P 

RADCRAFT PUBLICATIONS, INC. 
99 Hudson St.. New York. N. Y. 
Gentlemen: f hero circled below the numbers 
ccrrestsonding to we titles tu the RADIO-CRAFT 
Library Series. My remittance for the amount of 

s Is enclosed. 

2 3 5 G 8 9 10 12 13 14 Ui 17 

Name 

RC-238 

Address 

(My State 
Books sent PREPAID In U.S.A. only. 

J 
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then so easily as was done before. So instead 
of discouraging men who wish to learn radio 
ser ice I am for encouraging them as long as 
the ' like it and are willing to give the public 
full benefit of their knowledge. 

S. DIGiAcoMo, 
Vrw York, N. Y. 

HONORABLE MENTION 
Den Sir: 

I quite agree with Mr. Kennedy when he 
say- that radio service work is just a stepping- 
stone to better radio positions. 

I know this from my own experience as well 
as that of several friends. I am a Service Man 
in a small town, being the only one in the busi- 
ness I do this work in my spare time as I have 

1938 

not as yet found it possible to make enough 
money to warrant giving up a permanent posi- 
tion. This of course is due mostly to the constant 
study and up -to -date equipment that is necessary. 

Two of my very personal friends started in 
the service field just the same as I have. They 
have now each obtained good positions with two 
of the larger radio manufacturing companies, 
due to what they learned while doing service 
work. 

There will never be any more for any Service 
Man until the field has been cleaned of the 
"gyps' and "chiselers" in the game. This, and 
a standard price scale, will make service work 
both pleasant and profitable for the honest and 
efficient Service Man. 

Very truly yours, 
MALCOLM COFFIN. 

Crossland. Mass. 

THE RADIO MONTH IN REVIEW 
(Continued from page 433) 

by a concentric transmission line through goniom- 
eter and line- branching unit, splitting power 
equaly to each tower tuning unit. Each 21 -ton 
Lowe' rests on 100 tons of concrete over piles, 
and is hurricane -proof. The station is marked 
for aviators, lying centrally among 5 New York 
airports, notwithstanding open -area location. 

Fir -t award of the Armstrong medal of the 
Radic Club of America was made to Dr. Louis A. 
Haze tine. neutrodyne inventor, at the club's 
annu::l dinner last month. 

RADIO'S TIMELY 
PROBLEMS 
EXPLAINING why U. S. manufacturers Can- 

n: t sell radios in Australia, the American 
Department of State told the R.M.A. last month 
that 'te Australian Government owns 51% of 
stock n radio factories down under. The reply 
of the Australians has not arrived. 

Federal Trade Commission cracked down last 
month on "5 -tube performance" as a slogan for 
sets without 5 tubes. If used, it must be pre- 
ceded by "4 tubes" or what it has. 

Phil :o. of Phil's,. announced production of its 
10,000 000th set last month. This was presented 
to abt t -in veterans at Walter Reed Hospital. 
Washi Igton, on Armistice Day, while duplicates 
were tiven to other veterans' hospitals; com- 
menta'or Boake Carter making the speech for 
the dot or, and War Secretary Woodring accepting. 

470,: 76 commercial scripts were filed by 
radio stations with F.T.C. during one year, that 
commiaron reported last month ; of that num- 
ber, 2..558 were set aside for examination of 
their contents to determine whether advertising 
might be false or misleading. 

In I hgland, B.B.C. will use a strictly direc- 
tional 'tike for pick -up broadcasts ; it responds 
only tc lips held close to it, and cuts off when 
the hot ìer's grip is relaxed. Not only asides and 

New 'to-t City's new transmitter in Greenpoint, 
Brooklyn, is centrally located to efficiently serve 

the entire city. 

background noise are cut off, Reynolds stated 
last month, but it will prevent recurrence of 
"butting in" by the public, which was becoming 
a recognized sport. if not cricket. 

NBC, having cut Gen. "Ironpants" Hugh 
Johnson off the air last month, because of 
difference of opinion as to discussion of "social" 
(venereal) diseases, was reported threatened 
with F.C.C. investigation, of attempt to censor 
campaign started by U. S. Public Health Service. 
No official confirmation ; but NBC made amends 
by calling Dr. Morris Fishbein, voice of American 
Medical Association, to speak on subject in 
"authoritative" manner! 

In connection with physical "fitness" campaign 
in Britain, B.B.C. last month objected that early 
morning setting -up broadcasts will cost $25,000 
to $50.000 yearly, because another shift of en- 
gineers would be needed. Physical culturists yell: 
"Hang the expense. We pay for service!" 

Campaign against "gyp" dealers in N. Y. City 
last month resulted in numerous fines, and 6 
workhouse sentences, for owners or employees 
convicted of selling inferior merchandise under 
well -known brands which had been imitated. 

Amalgamation of several groups of service- 
men on a national basis as RSA (Radio Service- 
men of America) was undertaken last month, and 
temporary officers elected ; under proposed setup, 
local chapters will be autonomous. Headquarters 
are 304 S. Dearborn St., Chicago. 

OPERATING NOTES 
(Continued from page 491) 

installed in the cabinet, and that ample clear- 
ance has been allowed for vanes initially in good 
condition. 

Stromberg- Carlson Models 130 and 140. The 
sensitivity control is a knob on the back of the 
chassis, to limit the sensitivity on broadcast re- 
ception so that the most powerful nearby broad- 
cast station will not cause rectification in the 
R.F. tube and thus "blanket" the dial. It also 
is effective on "tweets ". Remember to turn this 
knob clockwise if a newly -installed receiver 
appears to lack sensitivity. 

Stromberg- Carlson Models 145, 150, 160 and 
180. Normal setting of the fidelity -tone control 
is at the middla-half red, half white, All red 
(High Fidelity) broadens the tuning and should 
not be used for distance reception. All white 
(Low Fidelity or Tone Control fully operated) 

causes muffled tone and reduced volume. A definite 
"bump" when passing through "Normal" shows 
that the selectivity is maximum and Tone Con- 
trol is set for Standard Fidelity. 

STROMaERO- CAwsoN SOLDER NUGGETS 

Grimm Models 700, 701. After replacing the 
2nd I.F. transformer, I was annoyed by corn - 
plaints of interference from an airport station. 

The trouble was finally remedied by removing 
the old I.F. transformers from their cans and 
connecting the secondaries in series with the 
antenna lead in the set. The primaries were cut 
off. 

By tuning this homemade wavetrap, the inter- 
ference was eliminated. 

K. W. HOWARD 
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MEN - here is good news! The 
Sylvania Technical Manual is now 
bigger ... better . .. more helpful 
than ever. It lists more than 200 
tube types, gives important circuit 
application information on each. 
Tells all about glass, metal, "G" 
type and Sylvania "Ballast" tubes, 
as well as those for Majestic re- 
ceivers. Contains valuable service 
helps such as typical circuit dia- 
grams, bias resistor charts, etc. 
And the Manual's text has been 
simplified - cross references have 
been reduced. 

To top it all - the Technical 
Manual now has a new wire bind- 
ing that makes its pages lie flat ... a boon to busy servicemen. 

If you need radio information, 
you need this book. Send 25c and 
the coupon . you'll get your 
copy of the Manual in just a few 
days. 

SYLVANIA 
SET- TESTED RADIO TUBES 

HYGRADE SYLVANIA CORP. R4-24 

Emporium, Pa. 
Here is 25c. Send me my copy of 
the new Sylvania Technical Manual. 

Name 

Address 

City State 
D SERVICEMAN D EXPERIMENTER 

HEM FM D AMATEIR 
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Good Things 
In .Small Packages 

AEROVOX Type PR tubular electrolytics 
pack a lot of capacity into a small cartridge. 
Ideal for filter and by-pass. 

Sturdy cardboard tube. 21/2" leads that won't 
pull loose. Thorough wax sealing. 

1 25 to 450 v working. 5 to 50 mfd. in lower 
P4 voltages: 2 to 8 mfd. in higher. Also double 

sections, 25, 50 and 100 v. 5 -5 and 10 -10. 

Ask Your jobber or write us direct for 
copy of latest catalog listing these PR units 
and many other condensers. 

PitACT 1CAL 

ADIO 
ENGINEERING 

Don't 
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on 
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bigger jobs in eeeee for technically 
trained man. CREI offen home - 
study training in both Radie En 
g ingering and Service and Public 
A work. A post card brings 
you our 411.page book of interest. 
ino facts about your future 
Radio-and how we can help you 
prepare for It. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

Dept. RC 2 34t11 8. Park Road. N.W. 
WASHINGTON. O. C. 

SEND FOR 
FREE 
CATALOG 

RADIO IN IT'S ENTIRETY! 
-'a -a" a the liad. wdh eeeee 

^ ..d.o 
o 

-complete l pad. a ma DI w 

., r.a o ad- 
age.. aNta word.. and equipment. or 
err.. ,toed .Stir d, .e<.om. 

COMPLETE CATALOG AVAILABLE 

ñT 

BURSTEIN APPLEBEE CO. :J.NS,S CITY. EMÓ: 

II 

"NAY" SPECIAL t :.V 
A highly efficient tole 
teacher using beat)' rDe- 
claily prepared waxed 
paper tape. haring two 
rows of perforations. 
Write for Free folder A -2. 
We are the originators of 

Instrument with tapes this type Instrument 
Prepared by expert d 

plea r u 
and TEeeeeex CO. 

311.93. Without Oscillator. 72.76 Coolant St.. N. Y.C. 

$500,000 GENUINE 
MAJESTIC- GRIGSBY GRUNOW 
REFRIGERATOR M 

RADIOPARTS. 
FOR MODELS 
PRIOR TD 
1936 

UNITS 
GUARAN- 

TEED 11 MONTHS. 
SEND FOR PRICE LIST. 

G A G GENUINE MAJESTIC RE- 

FRIGERATOR 1 RADIO PARTS SERVICE 

5101 W. DICKENS AVE. CHICAGO, ILL 
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VOLUME EXPANSION 
-MODERNIZED 

(Continued from page 465) 

values will vary with different tubes and only 
direct tests will enable the user to note the 
proper plate currents for the best operating 
condition. 

DIODE TIMING IS IMPORTANT 
One at her !actor that i. very important, i' 

using any form of volume expansion, is proper 
timing of the diode voltage on G3. The resistor 
and condenser marked RI and Cl in Figs. 3 and 
4 form the timing circuit and, for average 
speech and music reproduction the values stated 
in the diagram.. are satisfactory. If the time 
constant is too short. speech then will sound 
unnatural: and if too long, parts of speech will 
be carried over and music will drag. This type 
of distortion is very noticeable when using high 
percentages of expansion. 

An interesting example of time distortion 
can be studied by listening to Victor record No. 
14161, Italians in Algeria, Rossini, recorded by 
Toscanini. Use a high level of expansion and 
with the values indicated in Figs. 3 and 4 for 
timing (about %- second) note the distortion of 
the staccato passages. The reduction of the 
degree of expansion will tend to cover up this 
time distortion as far as the ear is concerned. 
However. it is best to speed up the timing if a 
high degree of expansion is desired. 

The Funeral March of a Marionette, Victor No. 
8661, is another example of the same type. Here 
the timing circuit should be speeded up if a 

high percentage of expansion is to be used. Both 
records reproduce well with a time constant of 
about 1 /10- second. 

A satisfactory determination of the time con- 
stant when resistance and capacity are employed 
can be made as follows (Where time IT] is 
expressed in seconds. Resistance in megohms and 
capacity in microfarads.): 

T R X C 
and if the desired time constant is known, then: 

T T R=- orC = -. 
C R 

This method of solution is really "rule of the 
thumb ", but will be close enough to enable the 
constructor to build a switching arrangement if 
capacity changes are to be made: or to select a 
rheostat of the proper value. For example, a 
rheostat having a range of 5,000 ohms to 0.5- 
megohm used in conjunction with a capacity of 
0.5 -mf. will cover a time range of 0.0025- to 
0.25- second. Such a control will cover all of the 
ordinary conditions and if the resistor were to 
be increased to 1 megohm then the range would 
be extended to %- second. This timing would be 
too slow for speech or music but is given to 
show the range that can be covered with a single 
condenser and variable carbon -type rheostat. 

Such a control should be conveniently placed 
for adjustment and calibrated so that the timing 
for different records can be pre -set before playing. 

The author knows many record enthusiasts 
that have catalogued their records and before 
playing check the Volume Setting, Per Cent 
Expansion, and the Time Constant. Of course, 
this seems like a lot of trouble, but. if realism 
is desired then somebody has to make the pre- 
liminary adjustments. 

An attempt is being made in the newer re- 
cordings to increase the volume range of the 
record. The Victor record No. 11932. Natoma- 
Dagger Dance, is an excellent example. This 
record can be played without expansion and the 
effect is very satisfactory. However. expansion 
brings out some of the crescendo passages in a 
manner that is startling. 

A word of warning! Just because we know 
that records are compressed in recording is no 
reason that they should be over- expanded in 
reproduction. Always use the expander as a 

means of creating an auditory illusion. 

HOW TO RUN A LATHE 
The 33rd edition of the well -known machinists' 

manual. "How to Run a Lathe', h:w recently 
been announced by its publisher, The South 
Bend Lathe Works. This new edition contains 
160 pages of fundamentals and practical instruc- 
tions on every detailed phase of lathe work. in 
easily understandable language, accompanied by 
more than 300 illustrations. 

for FEBRUARY, 1938 

4 
hilt it is ll fact' 

The GERNSBACK 

OFFICIAL RADIO 

SERVICE MANUALS 
(I taunt, I through (s) 

i.nnnin (Irre I3,1I111) 

11'rl'ifY' Ilitt;:rttTJJS 

IN 1931 the first Gernsback OFFICIAL RADIO 
SERVICE MANUAL was published -each suc- 

cessive year a new volume appeared. Today over 
87.000 OFFICIAL RADIO SERVICE MANUALS 
are being constantly used by radio Service Men. 

Every edition of the Manual is an encyclopedia of 
schematic diagrams. The first six volumes contain 
over 13,000 wiring diagrams. Rarely comes a set 
for servicing for which you can't find the diagram 
and service information you need. Diagrams for 
sets which were distributed in 1927 -and many 
marketed prior to that date -are published in 
Gernsback Manuals. 
Here is a complete listing of all the Gernsback 
OFFICIAL RADIO SERVICE MANUALS. in- 
cluding the two volumes of the OFFICIAL 
AUTO -RADIO SERVICE MANUALS. 

1936 MANUAL 
Over 1,200 Pages -Over 2.500 Illustrations -37.00 

1935 MANUAL 
Over 1.000 Pages -Over 3.000 Illustratlons -57.00 

1934 MANUAL 
Over 400 Pages -Over 2.000 nmstrations -11 .so 

1933 MANUAL 
Over 700 rages -Over 2.000 Illustration. -35.00 

1932 MANUAL 
Over 1.000 Pages -Over 2.000 Illustrations-S5.00 

1931 MANUAL 
Over 650 Pages -Over 1,500 Illustrations -3.50 

1933 AUTO -MANUAL 
over 240 Pages -Over 500 Ilustratlona -32.60 

1935 AUTO -MANUAL 
Over 240 Pages-Over 500 Illmtnttons -12.50 

Any of these Manuals can be ordered by filling in 
coupon below-and mailing it with your remit- 
tance to RADCRAFT PUBLICATIONS, Inc., 
99 Hudson Street, New York. N. Y. 

MAIL COUPON TODAY! 
RADCRAFT PUBLICATIONS, Inc.RC -2235 

99 Hudson St New York. N. Y. 
Gentlemen: Enclosed find my remittance of E 

for which 1 POSTPAID one Copy of the 
OFFICIAL RADIO SERVICE 3IANT'AL. 

(fiend remittance by cheek IT money order. 
Itegister letter if yon send cash.) This offer Is 
good only In U. S. 

Name 

Address 

City State 

ti 

tease Jai/ rear You .ate it tR StADIO- 
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WESTINGHOUSE 
UNIVERSAL MOTOR 

.55 
110 Volts 

AC and DC 

Shipping 
Wight 
J lbs. 

Soo 1í30 
B.F. operates on either 
A.C. w D.C'.. 110 volts, 
5000 R.P.M. Rheostat 
can le used to vary speed. 
Bela It 3V, Length 3'y ", 
Width IV, Shaft 4 ", one 
Inch long. Can be used to 
drive Sewing Machines. Mod- 
els, fluffing Lathe, Polishing 
Head, Drills, Grindstones, 
etc., etc. 

MOT)R only $2.55 

MOT )R with Arbor and ?S" Chuck $3.55 
Add 25c for special packing and mailing 

anywhere in U. S. A. 

MICROPHONE and RECEIVER 

TIfY Microphone and telephone headset outfit was built 
espy lolly for the C. S. Navy Aviation Corps. 

The Bnitzer -Cabot Electric Company constructed the 
outfit o Government specifications. 

The outfit nnsists of a low- impedance carbon micro- 
phone 'transmitter), securely fastened to a metal breast- 
plate, and a set of heavy -duty, low -impedance earphones. 
A sue. tally constructed tructed .hitch on the back of the breast- 
plate nntrnls the microphone circuit. The earphones a 
l '.S.N l'tah type, attached to adjustable headband. 
Twents eight feet of very heavy weather and waterproof 
condo ,s cable is furnished. Current of not more than 10 
colts . could be used. A storage battery is the most tatls- 
tacta :: current sourly. 
U. S. Navy Airplane -type Microphone and* .96 
Reeds.: as de.rrihed áái 

' The ':n i,.ninn weight is lbs. 
We s. 'U forward Shipments by Express Collect 

sufficient postage is not included. 

WEJJWORTH TRADING CO. 
560 W Washington Blvd., Dept. RC -2 -38, Chicago,lll. 

Formulas and Recipes 
FOR THE PRACTICAL MAN 

CONTENTS OF BOOK 
1. Adhesives: Glues, Cements, Gums. Muci- 

lages, Lubricants. 2. Cleansing: Stain Removers, 
Paint Removers, Bleaches. Cleaning Fluids. 3. 
Metal Craft: Coloring, Oxydizing, Plating. Re- 
pairine Welding, Polishes. Alloys. Solders, Amal- 
gams. . Paints: Colon, Stains, Varnishes. Enam- 
els. LIminous Paint, Washable Paint ; Paint - 
Remov -tg, Waterproofing, Fireproofing. 5. Glass - 
Workir g: Cutting, Drilling, Boring, Bending, 
Blowin r, Etching, Engraving, Frosting, Silver- 
ing, ec. 6. Wood -craft: Fillers. Fireproofing, 
Acid -pi oofing, Waterproofing; Furniture Polishes, 
Finish. -, etc. '7. Inks: Recipes, Eradicators, Ink 
Stain 1 emovers ; Special Inks: Colored, Indelible, 
Symeal hetic, Invisible. Hectograph. R. Photog- 
raphy: Developers, Emulsions. Fixers, Sensitizing, 
Tonin g Printing. Printin Photographic Paper, Blu e- 
print I aper. 9. Antidotes for Poisons. Remedies 
for Burris and Scalds, Disinfectants, First -Aid in 
Accider ts, Emergency Remedies, Home Remedies. 
10. Pre 'oration. Manipulation, Handling. Mixing. 
Measur ng, Weighing, Filtering, Straining Solu- 
tions; I ist of Technical Substances; Emulsifying; 
Use of Hydrometer, Use of Thermometer; Tables 
of Wei, its and Measures, Decimal System, Use- 
ful Tab es. 

Price 50c Postpaid 

TECH IFAX 
Division RC -238 

We W. .WASHINGTON BLVD. CHICAGO. ILL. 

HOW RADIO HANDLED THE 
ELECTIONS! 

(Continued from page 475) 
the Motual chain, was even more elaborate. 
There were "remotes" from the headquarters of 
La Guardia, the re- elected mayor. of Mahoney. 
his opponent, of Dewey and Hastings, the candi- 
dates for the office of District Attorney. from 
the marquee of the Hotel Astor in Times Square 
and from Trans -Radio News Service, all in 
New York. These were supplemented by addi- 
tional spot pick -ups in the headquarters of 
Senator Moore and from the studio in which 
Senator Clee, his rival candidate for the governor- 
ship of New Jersey delivered a last- minute broad- 
cast, Editorial Rooms of the Newark Evening 
News-a total of 3 remote points. 

WMCA, key of the Intercity Network, went 
even farther afield with remotes through stations 
WIP and WMEX giving the local returns from 
Philadelphia and Boston, respectively. In addi- 
tion to covering the 2 mayoralty headquarters 
and Time,. Square, it had microphones at the 
Savoy Ballroom in Harlem (New York's negro 
district), another in Tammany Hall, 1 more in 
downtown Brooklyn, and 2 others in night clubs. 
for celebrations and musical interludes. There 
was still another set -up for a special announcer 
and a commentator in the studio. As shown in 
the block diagram, all the pick -ups were co- 
ordinated from Studio B. The order wire was 
utilized as a "cue' system, and announcer. 
engineer and contact man at remote points were 
tied -in with earphones. Note that all political 
headquarters were feeding into the line amplifier 
simultaneously, together with Studio B and one 
dance pick -up ; in a special release to Radio - 
Craft. WMCA reports that A DIAL SYSTEM 
FOR PICKING -UP RADIO LINES ELIMI- 
NATED PATCH -CORD OPERATION! 

Fifty -odd men at 6 locations handled the elec- 
tions for CBS, about half of them being on 
outside duty. These locations, of course, covered 
the major political headquarters and the police 
department, but the most interesting work was 
done in the CBS Building at 485 Madison Ave. As 
each polling place closed, the votes were taken 
to the nearest police precinct houses. whence 
tabulations were phoned to Headquarters on 
Center St. There 80 policemen and comptometer 
operators made tabulations. turning their results 
over to the City News Association. which serv- 
iced 7 local newspapers and WABC via teletype. 
Within 2 minutes after WABC received the data 
it was tabulated and broadcast. In addition to 
these city results, CBS put on the nationwide 
returns as gathered by the Press Radio Bureau 
from A.P., U.I'. and I.N.S. Broadcasts were 
macle from two to three times every 15 minutes 
during the evening. 

NBC likewise gave complete coverage, using 
the Press -Radio Bureau. with additional set -ups 
in the headquarters of the more important candi- 
dates, at Police Headquarters and in its own 
truck, Mobile Unit No. 1. which cruised Times 
Square, relaying "color" to the studios via the 
short waves. It employed its own crew of tabula- 
tors, as did the other large stations. 

Thus, within a few mometits after the Poll- 
closed. radio listeners were made aware of the 
results of the people's choice -a far cry from the 
days when our system of elections was begun, 
when days or even weeks elapsed before the 
news of the results could travel across the country 
-when even the candidates themselves often 
did not learn for some days whether they had 
risen to triumph or sunk in the ignominy of 
defeat. 

RADIO, COPPER AND BRASS 
Approximately 50,010.000 lb,. of copper and 

its alloys are used annually in the manufacture 
of radio receiving sets in this country. exclusive 
of antennas and ground wires, etc. In one plant 
alone more than 15 billion feet of copper wire 
was used ; this is enough to make 5 complete 
loops encircling the earth and the moon. In this 
same plant nearly 2,000,000 lbs. of wire went 
into radio speakers and coils, 104.000 lbs. in 
hookup wire and 107,000 lbs. in the set cord, 
or plug -in cord. The output transformer and 
power transformer also contain copper. 

In addition a considerable amount of brass 
goes into the average set. Last year it was 
reported that over 7,600,000 radio receivers 
1,500,000' automobile radio sets and 96.300,000 
tubes were sold in this country. It is expected 
that sales this year will be substantially increased. 

(Correa & Bosse BULLETIN) 
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25,000 OHMS 
PER VOLT 

Model /200 -e 
Volt- Ohm - 

Milliammetet 
Resistance Readings to 40 Megnhms 
Separate A.C. and D.C. Instruments 
in Tilting Twin Case; Accuracy of 
Each Within 2r;ó 

For All Radio Measurements Not 
Requiring a No Current Draw 
Vacuum Tube Voltmeter 

Triplett Master Volt-Ohm 511111ammeter Easily Identified 
by the Exclusive Tilting Twin Instrument, la by All Odds 
the lherwhelming l''asorite . . . Because It Is the Most 
Practical. 
Model 1200-E offers a new order of precision testing with 
25,000 Ohms per Volt. Modern Radio sets that require 
delicate balancing can be easily and quickly adjusted. 
READINGS: D.C. Volts 10 -50 -250- 500 -1Wn at 25.000 
Ohms per Volt. A.C. Volts 111 -50- 250.500. 1000. 50 B.C. 
Microamperes. 1- 10 -50- 250 Milliamperes; Resistance 14- 
1000 low Glans; Backup Circuit; 0- 40,000 Oluus; 4 and 
90 Megolmts. 

A TRIPLETT MASTER )'NIT ne of series of 
co- related single unit testers made in standard sizes, the 
most economical method yet devised for srmtplet,ty equip- 
ping the all- around radio service shop with high quality 
instruments. Catalog gives complete information regarding 
other 'Triplett Volt -Ohm - il lllisuuneter,. 

New LABORATORY TEST 
BENCH PANEL 

As Shown Contains: 

O 1210 -A Tubs T 

1232 Signal Generator 

1209 -A A.C. Volt meter 

I209 -D.C. Volt -Ohm- 
M ì II iammeter 

OTHER LABORATORY 
MODELS 

Model 1402 with rempart. 
ments for any two De- 
Luxe Testers. 

Model 1403 with ac- 
ommodations for any 

two Master Units and 
one De Luxe Tester. 

Model 1404 
Dealer Pries 

595.50 
(complete less 

lamp) 

a1Er 
pAttrition 

iELEGTRICAL INSTRUMEN 

Please Say That You Saw It in RADIO -CRAFT 

THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
162 Harmon Dr., Bluffton. Ohio. 
Please send me more Information on Triplett Model 

1200 E ; Model 1404 

Name 

Address 

City State 
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BETTER CONDENSERS 
mean . 

MORE PROFITABLE SERVICING 

Cornell -Dubilier type JR 
etched foil dry electrolytics 
solve the toughest con- 
denser replacement prob- 
lems. Impervious to heat 
and moisture, JR's are 
TRIPLY- SEALED, yet 
small enough to fit in 'most 
any place. Housed in hand- 
some silvered containers 
with sturdy mounting feet 
and color - coded leads. 
Don't wait until you need 

them -write for catalog 
TODA YI 

, Cusdl- OsbIller Electric OmenIlse 
toll Namula Blvd. 

Sa. Plainfield . New Jersey 

CORNELL -DUBILIER CORP. 
SOUTH PLAINFIELD, NEW JERSEY 

DON'T! 
BUY ANY AMPLIFIER OR 

PUBLIC ADDRESS SYSTEM 
until you read our bulletin describing a 
new line of 1938 amplifiers designed by 
A. C. Shaney featuring 
Audio Spectrum Control 
Cathode -Drive Amplification 
Automatic Feedback Suppression 
F.V.F.B. learn Power Amplification 
Automatic Audio Volume Control 
Floating Audio Power 
Plus many other exclusive features. 
Our Amazingly Low Prices. Free raid 
Offer, and Usual Five Year Guarantee 
Make it Well Worth Your While to Write 
To -Day for Free Bulletin No. PA 8810. 
Free P.A. Consulting Service. 

AMPLIFIER CO. OF AMERICA 
37 -17 West 20th St., New York, N. Y. 

YOU CAN! 

CONTROL YOUR FATE 
Only one power controls your destiny -a strange force 

sleeping in your mind. Awaken it! Command it to obey 

you! Push obstacles aside and attain your fondest 

hopes and ideals. The Rosicrucians know bow. 

WRITE FOR FREE BOOKLET 

Learn why great masters through the ages were 
Rosicrucians. Free booklet tells the fascinating story 
of this age old Fraternity and how to obtain its 
priceless teachings. Write to: Scribe V.A.K. 

THE ROSICRUCIANS (AMORC) 
SAN JOSE, CALIFORNIA 

Vest Pocket Adding Machine 
Sturdy Steel Construction. Lifetime 
Pocket Companion. Adda. Subtracts. 
Multiplies. Divides. Capacity.. 090.- 
58ylars'. 

Sereal name eeant address We 
ship 

years. 
On delivery. Pay 

postman $2.50 Plus few re ts post- 
age,. (Foreign countries se Ñ h.l 

.60 
Your mer back snot 
er lo day, trial if not 

Total of 
Send for Special Of 

pet fer to agents. 

Free 
S Trial 

Send no 

TAVELLA SALES COY.. 21 West Broadway. New York. N. T. 

isnietl. Thousands 
t sfh 

LES Correspondence Courses In 

RADIO a ELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING a;e5,q,`,1 711.1i! 
tricot Prepare yourself. t Lo v Cost. for secure Modern,E'llled you can understand Quickly. ikL. RDIO ENGINEERING elxy i 

drcsa.rhrulohMr taio. 
áu. 

Trains you o be uler.rrvlrg n,n real v 
o 

tube 
technician. F.zper. kits furnlsnod lrdamc 

vacuum 

either course. payment 
1 

Get copies .r rhuol ramlo,s, tönt magazines. complete details. SEND NOW' FREE 
LINCOLN ENGINEERING SCHOOL, Bor I31 -44. LINCOLN, NEBR. 

MODERNIZE YOUR OBSOLETE 
TUBE CHECKER OR SET 

ANALYZER with "PRECISION" 
Write for details. Mention make and model 

number of your old insrument. 

PRECISION APPARATUS CORP. 
1821 EAST NEW YORK AVE.. BROOKLYN. N. Y. 

RADIO -CRAFT 

2,000 PARTS MAKE 
MODERN RADIO SET! 

(Continued front paye 483) 

1.500 feet of wire, hundreds of feet of wax - 
impregnated paper, 300 pieces of steel, and coils 
of 500 to 1.000 turns. The condenser and other 
pre- fabricated equipment would bring the total 
number of separate parts in a modern radio set 
well beyond the figure of 2,000 in an automobile. 

There is, for example. the question of wiring. 
Engineers calculated. matter -of- factly. that the 
20 -tube set contains 15,095 feet of wiring -nearly 
3 miles of wire. This is not a single piece of 
wire. There are hundreds of separate connections 
to be made, many of them using an inch or less 
of wire. 

In the loudspeaker alone. there is approximately 
one mile of wiring. Some of the wire is only 
half as thick as a human hair, so that what 
appears to be a single small strand is in reality 
often several strands so small as to be almost 
invisible. 

On the average, 31 man -hours are required to 
assemble the 20 -tube set. While they are called 
"man -hours" much of the work is done by girls. 
Each has a specialized operation. The average 
good mechanic. lacking the benefit of the system 
of specialized work and speed that comes from 
repetition of motions, would take months to 
assemble a radio set. 

Radio engineers estimate that the assembly of 
a 20 -tube set involves at least 40,000 motions to 
fit together the 987 parts that come from the 
stock room. This number of motions, of course. 
would be increased greatly if the work on the 
tubes, transformers, condensers done in the 
factories of the special parts manufacturers - 
were taken into account. 

Once the set is assembled and has been put 
through scores of tests to determine whether the 
assembly line has properly done its work of 
fitting together the hundreds of parts and con- 
nected them with the thousands of feet of 
wiring, another department gives the set a 

special "shake" test. 
A vibrator machine jolts and jars the finished 

set and quickly reveals loosened connections or 
improperly fitted parts. Other testing devices 
check the accuracy of the thousands of feet of 
wiring. 

This article has been prepared front data sup- 
plied by courtesy of Midwest Radio Corp. 

IF THEY ONLY KNEW! 
Some old- timers in radio production were re- 

calling devices set up to fool artists who made 
out -of- the -way demands. Jessica Dragonette, a 

stickler on fresh air. used to complain about the 
air in the studio frequently. The program direc- 
tor would pick up a "dead" studio telephone and 
go through elaborate pretense of severely 
reprimanding the ventilation engineer. The air 
was fresh then. 

Ed Wynn wanted 3 microphones so he could 
turn around as he spoke. The engineers gave 
him his 2 extra mikes, one on either side -con- 
nected to nothing. The stand for the one "live" 
microphone had to be mounted on rubber sponges 
during a Wynn program. Ed stamps around the 
studio stage is he broadcasts, and those stamps 
would be picked up as dull booms. 

The most famous of all those devices was one 
rigged up for Leopold Stokowski in an early 
symphony broadcast. He insisted that he. and 
not an engineer, should be the one to operate 
the control board regulating volume. They gave 
him a dummy board and he worked meticulously 
on the dials. The actual control operation, how- 
ever, was done by an engineer in another part 
of the studio. 

We would like to credit the New York City 
newspaper from which this was clipped but. 
regret that its name was (by oversight) not 
attached to the Eli ppinn.- Editor 

A LOT OF SETS! 
It is estimated that there are in the world 

today over 50.225.000 radio sets and that 
approximately 30.000,000 of these units are in 
use in the United States alone. About 24,209,000 

families in this country have receivers. many 
have more than one set, and 4.000,000 auto- 
mobiles are equipped with radio sets. 

(COPPER & BRASS BULLETIN) 

Please Say That You Saw It in RADIO -CRAFT 

for FEBRUARY, 1938 

ir arm -letter 
want NLRI 

LETTERHEAD AND 

NEW!!! 

It -- 

A PRACTICAL 

ENVELOPE COMBINED! 

THIS remarkable newly patented stationery is 
sweeping the country. No sheets or envelopes 

to waste -it's a letterhead and envelope combined. 
Write on three large pages -then fold into a 
securely sealed envelope with your name and 
address printed on the sheet and visible through 
novel cut -out feature on envelope flap. This also 
serves as return address for postman. 

ORDER TODAY 
Saves you time and money -order a supply of personal 
stationery NOW 

50 ENVO -LETTERS for 51.00 
SPECIAL OFFER - 150 ENVO- LETTERS $1.50 

Shipment made a Rhin fee days. 
The paper Is of exceptional quality -- supplied in White. 
Ivory and Grey granite. Printing colors -black. blue, red 
or brown. Guaranteed satisfaction or money refunded. 
Be sure to print your name, address, city and state to 
insure accuracy. 

Send check or money order for lull amount - 
res ister letter if you send cash or stamps. Mailed 
POSTPAID in U. S. A. 

PRIVATE STATIONERY COMPANY 
246 FIFTH AVENUE Dept. RC -238 NEW YORK. N. Y. 

NO REASON (/ 
YOU SHOULDN'T PROFIT 

FROM e7eltuiCli a9 %pa i 

FEATURED IN BERNSLEY'S 

Official Radio Service Handibook 

PBOFESSTONAL 
men Ilke to learn new things 

about their business -and we've found that radio 
men are wise to the "tricks'' also. That is why 

thousands of radio Service Men constantly refer to 
Barnsley's OFFICIAL RADIO SERVICE HANDI- 
BOOK. It has the serviein0 tips your business re- 
quires -and many more besides. Tho HtNDIBOOK 
is the "by word" among crackerjack radio men. 

HERE ARE THE OUTSTANDING FEATURES 
Special section exceeding 250 papes of Operating 
Notes for Standard Receivers Circuit Theory and 
Analysis Servicing Equipment Standard and 
Specialized Receiver Installations Modernization 
and Conversion Data Social and Economic Prob- 
lems of the Service Man. In all there are over six 
hundred topics covered -with illustrations and 
photographs aplenty. 

ra 
RADCRAPT PUBLICATIONS. Inc. RC -238 I 
99 Hudson St., New York, N. Y. 
Gentlemen: Please send me on FIVE -DAY APPROVAL., 
One Cnny f DERNSLEY'S OFFICIAL RADIO SERVICE 

AN Ilnrn00H. If I retain the book. I will remit I 
promptly the 

pay mailing costs 

I 
I 
1 

le 

It's a text book 
every es i'a an nedSt. 
comprehensive Vol 
urne of 

Over 1,000 
Pages 

Over 1,000 
Illustrations 

n ',minty bound rough _an¡ 
an attractive. 

inenoer wth 
gold lette letters. 
Ben aenOO 

inches -we Á 
weighs over two 
pounds. 

RSDCRAFT 
PUBLICATIONS. 

99 Hudson St. 
New York, N. Y. 
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THE LATEST RADIO 
EQUIPMENT 

(Continued front page 479) 

t brained quickly or conveniently. Incidentally 
this accurate lathe has additional interest for 
the hobbyist and for small -part engineers, model 
r- akers, inventors, jewelers and home -crafters. 
"his screw cutting lathe is back -geared to facili- 
tate such operations as turning, facing, thread - 
i-.g, tapering, boring, knurling, cutting -off, and 
pica undercutting. 

WIRE -TYPE INTERPHONE 
(1557) 

(The Turner Co.) 
ALTHOUGH enly the master unit of this 

A.C.-D.C. "P.D.Q." system, as it is called, 
i ,Corporates an amplifier, the remote unit may 
call and talk to the master. The volume is 
c ;ntrolled only from the master station. The 
amplifier incorporates 1.6C6, 1 -43, and 1 -25Z5. 
l inished in silk suìvle. 

"PIE- WOUND" PRECISION 
RESISTORS (1568) 

HERE is vital information for the technician 
to whom the word "precision" is of im- 

1,:'rtance. 
Just announced, is a 1 -watt "Riteohm Si" 

resistor, precise to within 1 per cent, which is 
b sally suited to the exacting requirements of 
v dtmeter multipliers, in laboratory equipment, 
r olio and electrical test sets, and in many similar 
ti plications. 

The "vacuum impregnation" process used con- 
e -ts of placing the wound unit in a sealed 
c 'amber which is then highly evacuated, with- 
cl awing all the air between the turns, and per- 

RITEOHF!, 
rr,SCCUqnl l Ie 

PRECISION sar 
RESISTOR 

IS w line of "pie- wound" precision resistors. (1568) 

Improved "automatic" wire stripper. (1569) 

New line of vibrator transformers. (1570) 

milting the insulating and moisture- sealing com- 
pound to completely saturate the winding. This 
results in a hermetically -sealed winding per- 
manently protected against moisture, and so solid 
as to transfer heat more rapidly than looser 
windings. The process also produces exceptionally 
high insulation resistance against voltage break- 
down. 

A non -inductive winding, on a non -hygroscopic 
ceramic core, is obtained by reversing the direc- 
tion of winding of alternate "pies" or sections. 
This construction also reduces distributed 
capacity; and skin effect is kept to a negligible 
value even at high radio frequencies. The unit 
(illustrated) is about 2 ins. long. 

"AUTOMATIC" WIRE- STRIPPER 
(1569) 

THE RADIO man's tool here illustrated was 
developed to meet the insistent demand for 

a wire -stripper that would permit stranded wire 
to be removed from an existing radio and elec- 
trical tool (the E -Z Wire -Stripper described, in 
this department, in a past issue of Radio -Graft) 
after it had been stripped and before the return 
of the jaws. A little stop -bar (arrow) does the 
trick. 

An indispensable, dependable tool for fast work 
both inside and outside the shop. 

VIBRATOR TRANSFORMERS (1570) 
T WO "vibrator" transformers have been 

added to a well -known line of transformer:. 
They are designed for replacement in automobile 
receivers; and, for use with mobile or portable 
transmitters and receivers used in amateur work. 

Both these transformers are used in conjunc- 
tion with a vibrator unit and rectifier to operate 
from a 6 -volt D.C. source. One unit delivers 215 
volts D.C. at 40 ma.; the other delivers 295 
volts D.C. at 45 ma. or 270 volts at 67 ma. 
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4 472ee LESSONS in 

TELEVI51011 
What Do You Know About Television? 

CAN YOU QUALIFY? 
Television is much doser than you Imagine. Already 
commercial in England . Just a few details re 
main before It will be announced here. When It 
"break;' there will be a wild scramble for 
TRAINED TELEVISION MEN. Do you know Tele- 
vision fundamentals? Cathode -ray tube constructions 
Television transmission and reception? American 
Television Institute is one of the best equipped 
Television Laboratories in the world. Under super. 
vision of Mr. U. A. Sanabria. one of the world's 
foremost television authorities. Let us train you 
for Television positions earning sí500. $2500 to 
$20.000 a year We accept only applicants who tan 
pass the examinations on the first four lessons. 
WE WILL ACTUALLY SEND UP TO FOUR 
LESSONS WITHOUT COST OR OBLIGATION. 
so you may determine how A. T. I. training will 
benefit you. and equip you for a future in radin 
and television. Tuition on easy time payments . 

Complete full -sired "professional" Television equip 
ment included with each course. 

FREE! 
We have compiled what we believe Is the most In. 
teresting and authentic data on Television you've 
ever read. Its yours FREE for the asking. Gives 
you real INSIDE FACTS ... Technical detalla 

. diagrams . Illustrations . . cathode ray 
tube construction data . Television operation 
and transmission . . . and hundreds of other Im 
portent. Interesting FACTS about Television. We 
will send this data without cost or obligation. 
Clip rnupon below and mail it to us NOW! 

AMERICAN TELEVISION INSTITUTE 
433 E. Erie St., Chicago. Ill. RC239 

Gentlemen: teeaee send n e reue free Television 
l,lerature and first' 4 le, sans. x all, ,S'nirlt 

Ioß 
r 

,u bi 1,1,0 In be asten. IL is under.ln,4 that 
all tine in free. 

Name 

Street 

City slate 

Are 

'Ill >S POCKEh- 
VOLT -OHM- 

M > ! ! l A>oilM E'!'ER 
DOES ALL YOUR 

ASK YOUR JOBBER TO 
SHOW YOU THE DIFFERENCE 
Model 735 has a Triplett 1)'Arsonval 

type precision instrument with easily 
readable scales. Ranges are 15- 150 -750 
volts at 1000 ohms per volt; 1í/a -15 -150 
M.A.; titi -1000 low ohms; 0- 100,000 
high ohms at 11/2 volts. Provisions 
for external batteries for higher 
resistance measurements. Has se- 
lector switch for all ranges 
and individual zero adjustment 
for resistance measurements. 
Now with silver and black 
etched panel. 

ASK YOUR JOBBER 
WRITE FOR CATALOG 

READRITE METER WORKS 
2I6College Ave., Bluffton, Ohio 

Without obligation please sen.' 

me mnre information on Model 

735. I sin also Interested In 

Naine 
u 
u 
u 

Please Say That You Saw It in RAP', RAFT 

Address 

City late 

MODEL 
735 

ACCURACY 

2 % 
BATTERY, 

TEST LEADS AND 
ACCESSORIES 

INCLUDED 
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BRINGS YOU ANY ONE OF 
THESE 4 FAMOUS RADIO BOOKS 
Rai HO FANS! Help yourselves to a radio education for the prico of loo per book. Theso 
books give you a good foundation towards the study of radio. You'll be amazed at the 
wealth of information contained in them. They are especially written for beginners but are 
useful review and reference books for all. 

Each book contains 32 pages, profusely illustrated with clear, self- explanatory diagrams. They 
contain over 15,000 words of clear legible type. They are an education in themselves and lay the 
groundwork for a complete study of radio and electricity. 

HOW TO BUILD FOUR 
DOERLE SHORT -WAVE 

SETS 
Due to a special arrange- 
ment e 

n 
t with the publishers 

of SHORT WAVE CRAFT, 
we present In this hook 
complete details for build- 
ing 

thee 
Doerle sets, also i (lent power pack 

H you plan to electrify 
any of the sets. 
Contains EVERYTHING 
that has ever been printed 
on thew famous receivers. 
Thew are the famous Seta 
that appeared in SHORT 
WAVE CRAFT: "A 2 -Tube 
Receiver that Reaches the 
22.500 Mile Mark." by Walter C. Doerle. "A 3- Tube 'Signal Gripper by Walter C. Doer le, 

The Doerle 

HOW TO MAKE THE MOST 
POPULAR ALL -WAVE 1- AND 

2 -TUBE RECEIVERS 
This 

excellent lent I- and 2 -tune bets' 
of which have appeared some 

past issues of RADIO - 
CRAFT. These sets are not 
toys, but have been carefully 
engineered. prim Tohmé 

are not 
a 

few of the seta the following 
ing will give you an 

1 -` ifbe Pentode 
Loudspeaker Set, by Hugo 

a 
Gernsback-Electrifying 

gadyynne o ke 
by W. 

hl- 
P.ibChesnes 

Loudspeaker to LMakewa 
Simple l -Tube All -Wave Elec- 
tric Set, by F. W. Harris - 
How To Build A Four -In -Two 

All -Wave Electric Set by .5. 
T. Demeter, an d thers. 

Each de- 
scribed Ìn 'simple lan- 
guage buildd 

that anyone 
prac- 

tically experience c i 
worth. while Il -wavy 
radio set. 
Has 30 illustration., 

10c postpaid 

'2-Tuber. Adapted to A. C. 
Operation." The Doer le 
2 -Tut» Signal Gripper' 
Doá íe Roes 'B end. 
Spread.' " Has 30 illus. 
10s postpaid "'ties" 

r 
RADIO PUBLICATIONS 
BSA Hudson Street, New York, N. Y. 

Please send immediately POSTPAID the books checked: 
O No. 1 -How to Build 4 Doerle short Wave Sets 10e 
O No. a 2-How to Make Most Popular All -Wave loe 
O No. 3- Alternating Current for Beginner. 10e 
O No. 4-All About Aerials 10e 
I am enclosing e' the price of each book la 10e 
O Selnd me FREE circular listing 48 new 1Oc publica- 

RC-2-3s 

Name 

address 

City State 
W. S. Coin or Y. S. Stamps seeeptable.) Rook. are sent costeale. 99A Hudson St., New York, N. Y. 

ALTERNATING CURRENT 
FOR BEGINNERS 

This hook gives the beginner a 
foothold In ele,tri.ty and radio. 
Electric circuits are xplained 
al- - 

this includes rOM1 Ohm's taw, 
volts. amperes, condé waves, 

motors and gener- 
ators. P.C. Instruments. eirang 

electical 
appl i- 

ances 
- 

s 
n 

Here are of the practical experiments r. ml which 
for 

can 
between 

lamp by Induc- 
tion: making a imple electric 

n; hor demagnetising a watch: 
testing motor Clang 
Mg storage batteries 
from A.C. 

on' dn°see 
teem 

electromRRagnets; fry- 
ing eggs on a cake of 
Ice: akine 
A.C. motors ands'many 
others. 

Na, 
42 illus. 

10c postpaid 

ALL ABOUT AERIALS 
In aile langua ge n ge this book 
explains the theory un- 
derlying the various 
tyes of 
vented 0E.° the the Doub- 
let, the Double Doublet. 
etc. It explains how 

reception can 
ransmilow- impedance oon 

lines work; why 

It Ine used. 
gives In detall the 

construction of aerials 
bsuitable 

for long-wave 
roadcast receiver,, for 

411RSa106 aeAl11041 IM.d Nf I fJCTG 
FOR BEGINNERS 

, 
e 
aw..,t+t.La AótatrAeao,a 

::.aes Mal 
ISHIMM 
nRSLlaixa° 
ÁL selIlYwae 

sr w.ru.s. ia.2160 

short -wave receivers. 
and 

The book is written 
in' simple style. Venom. 
types of aerials for the 
stat e u r -t ransmitting 

tion are explained. 
them.ie N. 0e 

understand 
tions. 

10c postpaid 

Remember that each book has 32 pages 
and contains over 15,000 words. Each 
book has from 30 to 66 fine illustrations. 
POSITIVELY TIIE GREATEST 10e 
VALUE IN RADIO BOOKS EVER OF- 
FERED TO TIIE PUBLIC. 

If you do not think that these books are 
worth the money asked for them, return 
them within 24 hours and your money 
will be instantly refunded. 

Send for our FREE circular listing 
48 new 10c Publications 

RADIO PUBLICATIONS 

ELECTRO BROILER - Every Home Needs It! 
LATEST COOKING INNOVATION -MAKES TASTIER MEALS 

A 
HOUSEHOLD 
NECESSITY 

COOKS BY 
Radiant 

Hest 

A REAL cooking necessity- ELECTRO BROILER 
broth local. fowl or fish -quickly and con- 

veniently- without cooking odors. Makes food 
tastier by retaining all the juices and Rarer- 
cooks by radiant heat. Simple and Inexpensive to 
operate -use standard A.C. or D.C. current. Con- 
vertible for toasting or boiling -can be used as 
electric 
Constructed of steel with attractive bakolile fittings 
-wood enameled handle permits easy handling. 
Complete Unit -serving tray. cover with heal in' 
unit and electric cord . . .p03tpaid$6.95 
anywhere in U.S.A. 
Send cheek or gooney order (registered letter 

if you send cash or stomps) to 

HUDSON SPECIALTY COMPANY, 40 -R West Broadway, New York, N. Y. 

FREE POST CARDS MAY BE HAD UPON WRITING TO THE PUBLISHER 
These post cards make it easy to answer advertisements which appear in Radio -Craft, without 
cutting valuable data which you may wish to save. So send for a supply of free post cards and 
use them in answering all Radio -Craft advertisers. 

Please Say That You Saw It in RADIO-CRAFT 

THE LATEST RADIO 
EQUIPMENT 

(Continued from page 47S) 

LINE -NOISE ANALYZER (1545) 
( Aerovox Corp.) 

THIS READILY -PORTABLE device comprises 
various forms of filters thrown into circuit by 

a selector switch. Unit connects between noise- 
producing appliance, or set, and line. After 
adjusting for minimum noise, the analyzer in- 
dicates by factory type number the standard type 
filter to use in duplicating the same setup. When 
not in use, the attachment cords, plugs and con- 
nectors fit into a compartment with hinged cover. 

"INSTANTANEOUS HEAT" 
SOLDERING SYSTEM (1546) 

A PATENTED electric soldering outfit, oper- 
ating on an improvement over the principles 

described in a past issue of Radio -Craft (July, 
1936). employs a small arc for the heat produc- 
tion instead of either the usual live -voltage wire 
heating unit or the less common direct -contact 
low -voltage carbon type. 

Solder heat is p oduced almost instantly. Said 
to be absolutely sale to use even when standing 
on a concrete floor. Screw control provides exact 
arc -gap adjustment. Switch on side permits con- 
trol, by the user's thumb, of rapid heating and 
cooling so that difficult soldering is readily accom- 
plished. Power is used only when switch is de- 
pressed ; thus in intermittent use, as in the 
radio and electrical repair fields, monthly power 
consumption is only a fraction of the usual 
amount. Kit includes an "iron", transformer, 
stand and 8 extra electrodes ; shipping weight, 
5 lbs. 

REFRIGERATION SERVICE 
THERMOMETER (1547) 

MANY radio Service Men are employed by 
concerns that handle refrigerators and in 

the course of their day's work these radio men 
very often are called upon to service the com- 
pany's refrigerator line. As an aid to speedier 
servicing there has been developed the "Service- 
man" refrigeration service thermometer. Unlike 
previous types of refrigerator thermometers this 
new instrument incorporates a "recalibrator"- 
if. following an accident, a thermometer is 
found to be off- calibration "you simply place 
the thermometer bulb in a bowl of crushed ice 
and water and turn calibrator screw until the 
pointer registers 32 deg." 

HANDIEST MOUNTING (1566) 
UNDOUBTEDLY the handiest pilot -bulb 

mounting to come down the line, so far, is the 
cadmium -plated one here illustrated. Removable 
bull's -eye permita removing pilot bulb from front; 
removable bulb enables bulb to be replaced from 
rear. Frosted bull's -eye appears white until pilot 
lights, whereupon ,it becomes a brilliant red; 
other color -discs are available. 

R1 

Circuit of item No. 1537 shown on pg. 478. 

New pilot light mounting assembly. (1566) 

1 
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ELEMENTARY PROCEDURE FOR 
SERVICING RADIO SETS 

IN l'HE PAST it has been the practice of manu- 
fa. :nrers to issue a service manual each time a 
n: w model was brought out. Due to similarity 

of circuits this has resulted in much unnecessary 
repo ition. It is believed that information can 
be e 'mailed, general enough, to cover all the 
imps rtant phases of servicing past, present and 
future models. 

THE. PROCESS OF ELIMINATION 
W iiìe the trouble is immediately apparent on 

son service jobs, in the majority of cases it 
is nt csssary to locate the defects by the process 
of elimination. In comparison with the production 
prob ems, the Service Man has a relatively simple 
prof. em to face as he knows the radio was 
opening properly when shipped from the factory 
and failure must be due to breakdown of one 
or n ere parts in the radio set. In the case of a 
set which is completely inoperative the tracing 
shoui:l always commence at the rectifier -filter cir- 
cuit and work back through the audio circuits, 
throt gh the I.F., R.F., etc., to the antenna circuit. 

"A" AND "B" CIRCUITS 
First study the circuit diagram. Notice whether 

filaments are wired in series or parallel. In 
serie filament circuits as used in A.C. -D.C. sets, 
the 1 irn-out of one tube or the opening of the 
filam ,rt series resistor will make all tubes fail 
to light. In parallel filament circuits a burned - 
out t be will show up at once as the other tubes 
rema n lighted. 

Absence of "B" voltage may indicate a defec- 
tive .ube, open filter choke or speaker field (if 
such is used in place of a filter choke), short- 
circle : or poor connection. A short-circuited 
filter condenser may have caused the rectifier 
tube to become inoperative. 

I,o e "B" voltage may indicate a worn out 
rectil er tube, partial short- circuit at some loca- 
tion n the set (usually through a resistance or 
leaky condenser), open filter condenser or in- 
correet bias caused by faulty resistor. 

OTHER TESTS WHEN SET IS "DEAD" 
If "A" and "B" voltages seem correct but 

set i: "dead," test for open speaker winding, 
defer :ve tubes, defective bypass condensers, open 
concoctions or wiring shorts. It is advisable to 
keep a set of "master" tubes which are known 
to be in good condition, for comparative purposes. 

WEAK OR POOR SENSITIVITY 
The ac conditions are generally caused by weak 

tubes leaky or open bypass condensers, resistors 
whos, values may have changed (may also cause 
overk ad), damaged coils, or incorrect adjustment 
of to .able circuits either R.F. or I.F. methods 
of testing condensers and resistors and of adjust- 
ing t. enable circuits will be given subsequently. 

REST' TOR AND CONDENSER TESTS 
A antinuity meter consisting of a voltmeter 

and I attery may be used for testing resistors. 
Its usefulness is limited however, to the operator's 
fami_ :crity with the drop to be expected through 
varies. 3 resistances. A simple ohmmeter of the 
type :out out by the better known meter manu- 
facto ers is highly recommended. It is one of 
the in . st useful pieces of equipment in any service 
depar.ment. 

If ,cu want a very simple and useful con - 
denss, test, purchase a 2 -watt neon lamp from 
any radio mail order house. Connect this as you 
would a voltmeter for continuity test using 
apps. ximately 90 volts of "B" battery. An "A -B" 
elimir a:or may be used in place of the batteries 
if it ie filtered sufficiently so the A.C. component 
is pre ctically nil. 

Cm- densers should be disconnected before being 
tested There should be an instantaneous flash in 
the a on lamp as the circuit is completed across 
the ca -Idenser being tested. On small condensers 
this fl ash will be very small and of short duration. 
The 1 rilliancy and duration of the flash are a 
rough indication of the capacity. The test should 
be m aintained over a period of possibly z- 
minute. When testing paper or mica condensers 
there should be no light in the neon lamp other 
than - he initial flash. No flash indicates an open 
condenser. Sustained or fluttering illumination 
indica es a leaky condenser which should be 

replaced. A good electrolytic 
the leakage through it, will 
flutter. 

The duration, rapidity 
flashes are governed by 
condenser. 

condenser, due to 
allow a rhythmic 

and brilliancy of the 
the capacity of the 

OSCILLATORS AND OUTPUT METERS 
While it is possible to do a certain amount of 

balancing and aligning without the aid of a 
signal generator and output meter it is not easy 
to approach the accuracy that can be obtained 
with their use. The well- equipped service depart- 
ment should have an oscillator that will generate 
modulated signals of frequencies suitable for ad- 
justing the I.F. transformer assemblies in super - 
het. models and frequencies useful in aligning 
the tuning condensers on broadcast and short- 
wave bands. The harmonics of signals in the 
broadcast band may often be used in checking 
and adjusting the short -wave bands if the test 
oscillator does not cover the whole spectrum 
desired. 

The standard type of A.C. output meter is 

satisfactory on all models not using A.V.C. When 
A.V.C. is incorporated in the radio set a micro- 
ammeter with any convenient range up to 500 
microamperes with a 1- megohm variable resist- 
ante in series should be used in place of the 
usual output meter. The variable resistance acts 
not only to protect the meter but allows adjust- 
ment to the most convenient portion of the scale. 
In practice, this assembly is connected across the 
manual volume control and reads A.V.C. voltage 
developed. Adjustments are made for maximum 
reading. 

An alternative method, though not as satis- 
factory, is to connect a 0 -10 ma. D.C. milli - 
ammeter in the "B" -plus lead to the primary 
of the last I.F. transformer to read plate current. 
Adjustments are made for minimum reading. 

ALIGNING AND BALANCING 
When it is necessary to rebalance or realign the 

tuning circuits due to damage, tampering or coil 
changes the procedure will be found similar on 
all models. 

T.R.F. CIRCUITS 
Set the signal generator at a frequency near 

1,500 kc. Tune the radio set to resonance with 
this signal and adjust the small trimmer con - 

(Cm,tinucd on following pagr) 
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-with Centralab 
ea`'-the Controls! 

Old Man Centralab at the joy 
stick, playing a rather 
"heavy" part in the "Drama of 
the Skies" as produced by Bendix 
Radio. 
Old Man Centralab is mighty 
proud of his performance . . . . 
just as he is proud to be asso- 
ciated with Bendix, ace designers 
and builders of aviation com- 
munication systems. Whether for intricate 

"two way Pone 
systems," or just 
plain and fancy 
r e placement 
jobs - insist on 
Centralab parts. 

MILWAUKEE - WISCONSIN 
BRITISH CENTRALAB. LTD, 

Canterbury Rd., Kilburn 
London N.W. 6, England 

FRENCH CENTRALAB CO. 
118 Avenue LedruRollin Paris XI. France 

Sound Systems 
and Equipment 

a Inter-Communi- 
cation Systems 

"Ham" Transmit. 
ters and Parts 

n"Ham" Receivers 
and Supplies 

n 
n 

Testing Initru- 
ments and Books 

Replacement Sup- 
plies and Parts 

SAVE 
Get the latest and finest radio equipment at rock - bottom 
prices! Use It while you're pay- 
ing for It on convenient monthly 
terms. Send for Wards new 193S 
Radio Catalog -the finest ever 
printed. See how much you can 
save and how easily you can buy 
the radio equipment you need. 
Mail the coupon NOW for your 
FREE copy! 

Montgomery Ward 

MONTGOMERY WARD, DEPT. RZ -6 
CHICAGO, ILLINOIS 

Send me my FREE copy of Wards new 1938 
Radio Catalog. I am particularly interested 
in the equipment checked at left. 

Name 

Address 

City 

Please Say That You Saw It is RADIO -CRAFT 
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AS HEW TODAY 

AS TOMORROW'S DEWS: 

VOLUME ]- 
OFFICIAL 

RADIO SERVICE 
MANUAL 

[1- 

FULL RADIO SERVICE 
GUIDE 

V O L U M E 7 

OFFICIAL RADIO SERVICE MANUAL 

OVER 

1,800 
PAGES 

OVER 

3,000 
ILLUSTRATIONS 

* 
SIZE: 9" x 12" 

COMPARE other service manuals 
with the new GERNSBACK OFFI- 

CIAL RADIO SERVICE MANUAL 
(Volume 7) as it is published today. 
You'll find the GERNSBACK MAN- 
UAL, by far more complete in service 
information - more up -to- the -minute 
with present -day receiver diagrams - 
and published entirely differently than 
in previous years. 
Most important of many innovations 
are the month -to -month installment 
method of publishing Volume 7 -and 
the deferred payment plan which makes 
it convenient for every Service Man to 
own radio's greatest of service manuals. 
Write today for descriptive literature 
which gives complete information about 
Volume 7 of the OFFICIAL RADIO 
SERVICE MANUAL -and the plan 
which tells how to pay -as- you -compile 
your Manual. Mail the coupon below - 
TODAY! 

RADCRAFT PUBLICATIONS, Inc. 

99 HUDSON ST., NEW YORK, N. Y. 

RADCRAFT PUBLICATIONS, Inc., 99 Hudson Street, New York, N. Y. RC -238 

Gentlemen: Please send me descriptive literature on Volume 7 of the GERNSBACK 
OFFICIAL RADIO SERVICE MANUAL -and details for buying this edition on the 
deferred payment plan. 

Name............................... ............................... . ..... 

Address 

City i.,t,, 
3 

Please Say That You Saw It in RADIO -CRAFT 

(Continued from preceding page) 
densera on the tuning condenser for maximum 
output. 

Next set the signal generator at 1,000 kc. Insert 
a thin bakelite. celluloid or mica feeler strip 
between the plates of the variable condensers to 
determine whether the circuits are properly 
matched. The action is this -the dielectric con- 
stant of the celluloid feeler strip being higher 
than that of the air it displaces, results in an 
increase of capacity. 

Open the variable condenser just enough to 
indicate 2 or 3 points below maximum signal. 
As the feeler is inserted the meter reading should 
indicate increasing signal and then decreasing 
as the feeler is inserted farther. This procedure 
should be followed on all sections. Should the 
meter fail to show an increase in signal as the 
strip is inserted in one section this indicates too 
great a capacity for that section. This may be 
corrected by bending the outside rotor plates 
out at the point where they mesh with the stator. 

After checking the alignment at 1,000 kc., 
repeat the process at 550 kc. 

SUPERHETERODYNE CIRCUITS 
It is customary to check the adjustment of 

the I.F. units before aligning the variable con- 
denser. When doing this, the oscillator section of 
the variable condenser should be shorted -out so 
no oscillation will be generated in the radio set. 
The signal generator should be set at the proper 
intermediate frequency and its output connected 
to the antenna connection of the radio receiver. 
The valuable adjustments on the I.F. units should 
then be checked for exact resonance as indicated 
on the output meter. It is well to go over these 
adjustments more than once. 

When the I.F.'s are properly adjusted, the 
variable condenses may be balanced and aligned 
following the directions given for T.R.F. circuits. 
It is not advisable to bend plates on the oseilla- 
tor section unless absolutely necessary. The other 
sections should be aligned to the oscillator sec- 
tion if possible. 

In sets having an adjustable oscillator pad it 
is customary to first adjust trimmer condensers 
at 1,500 kc. and then go to 550 kc., and adjust 
the pad. While the condenser is rocked slowly 
back and forth across the signal the pad is ad- 
justed for maximum output. 

In sets incorporating a short -wave band, a 
vernier tuning condenser is provided so it is 
not necessary to worry about alignment after 
the set has been properly aligned on the broad- 
cast band. Where needed, extra trimmer con- 
densers are provided which are to be adjusted 
at the high -frequency end of the short-wave 
bands. Instead of bending condenser plates at 
the low -frequency end, alignment is accomplished 
by spreading or crowding turns on the short- 
wave antenna coil. 

I.F. INTERFERENCE 
In some few sections of the country there are 

airport or other commercial transmitters oper- 
ating on or near the intermediate frequency 
used in the radio receiver. This may result in 
interference from this station being present at 
all dial settings of the radio. To overcome this 
condition it is only necessary to shift the inter- 
mediate frequency up or down about 10 Ice. This 
necessitates readjusting the I.F. units and re- 
balancing and realigning the R.F. circuits. 

ALL -WAVE ANTENNA SYSTEMS 
There are available. on the market, many 

.so called all -wave antenna systems. These are 
particularly helpful in locations where there is 
a great deal of "man made' interference in that 
the lend -in of such a "balanced" system picks 
up neither signal nor interference. all pick -up 
being from the top portion of the antenna. This 
then. can be placed far enough from the sources 
of interference to greatly improve results. 
(International Kadette General Service Manual) 

THE HISTORY OF RADIO 
Considerable effort a n re-careh hove been 

applied toward the compilation of a eh runological 
history of radio dating from 600 B.C. to the 
present day. The history, which is authentic and 
highly instructive, has been written especially 
for the March issue of Radio -Craft which is the 
special JUBILEE SOUVENIR NUMBER. Other fea- 
tures in this issue will be Reminiscences of Old - 
Timers. Progress of Radio Receivers. Growth of 
Broadcasting, the Development of Radio Circuits, 
etc., etc. -all in addition to the regular monthly 
departments. Reserve your copy of the March 
issue now; otherwise they may be sold out. 

{F 
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"NOISE ELIMINATOR(' FOR 
WIND- CHARGER 

GENERATORS 

fOB EpS 
E[rEAVBOOY 

51I 

not 
INDISPENSABLE TO 

NC MODERN RADIO WORK 

WHILE it has been known that radio inter 
Terence was created by the generator in 
wind- driven generating equipment, this in- 

terference usually was eliminated through the 
use of fixed condensers, of 0.5 -mf. capacity, con- 
nected to the positive terminal and the frame. 
In more stubborn cases. it was found necessary 
to clean the commutator in order to remove 
grease and oil that caused excessive arcing of 
the brushes and resulted in radio interference. 
Recent and improved design in such "wind 
charger" generators has necessitated more 
thorough filtering and the addition of certain 
features in order to reduce the radio interference. 

Since wind chargers are used quite extensively 
for charging batteries for 6 -volt farm radio 
sets. it was necessary to design the generator, 
relay, and other parts so that the service re- 
quirements, such as oiling. greasing. etc.. were 
reduced to a minimum. One of the first fea- 
tures to be incorporated in the newer models 
(of one well -known make; Radio -Craft Informa- 
tion Bureau will be glad to furnish name and 
address of manufacturer upon request) was 
the use of double- grease -sealed bearings. 'This 
type of bearing never requires any oiling for the 
entire life of the generator. 

Although, proving a great boon to the farmer 
in that he no longer had to climb on top of 
the roof of his home to oil the generator. another 
annoyance presented itself in that these new - 
type generators created more radio interference. 
It was a radio interference that was definitely 
traceable to the generator since the interference 
would increase with the charging rate and speed 
of the generator. In fact it seemed as though 
one could almost hear every commutator segment 
passing the brushes. 

Filtering with condensers proved entirely 
futile. Grounding of the radio set and wind 
charger tower sometimes helped a little but still 
did not eliminate the situation. After some time, 
however, it was discovered that by replacing 
the double -grey e- sealed bearings with ordinary 
bearings, the radio interference was not nearly 
as great! The reason appeared to be that the 
double- grease -sealed bearings, due to their con- 
struction, partially insulated the armature from 
the generator frame and as a result, radio fre- 
quency currents were created, causing consider- 
able radio interference. 
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A GOLD MINE OF INFORMATION 
'yE.W IDEAS is a revelation in 
ties you every month from. 300 to 400 brand 

s Ideas. ALL of which are less than by 
days old by the time the magazine reaches 
you. We scout the entire world for every worth- 
while practical new Idea. Some 800 different 
periodicals are consulted and the result is 
NEW IDEAS. 
NEW IDEAS has many departments: New 
Ideas for Men; for Boys; on lieaith ; on 
Safety; for Careers; etc. 
ON ALL NEWSSTANDS, or tend 25e in min 
or stamp to NEW IDEAS. 99 -R Hudson 
Street. Hew York. N. Y. 

ON ALL NEWSSTANDS 

PATENTS TRADE MARKS 
All cases submitted given personal attention by 

members o f the firm. 
Peres A.idewee of Cmeeptio." nod 

instructions 
"Hots ro Establish your Rights" -Free 

LANCASTER. ALLWINE & ROMMEL 
PATENT LAW OFFICES 

114.116 Bowen Bldg. Washington. D. C. 

VICTORY TO YOU 
NEI'tREMINGTON NOISELESS PORTABLE! 

Famous Remington 
Noiseless Portable that 

speaks in a whisper, only l0c a day. direct from 
fact:6y. Standard keyboard. Automatic ribbon 
revs rae. Variable line spacer and all the conven- 
lenc; s of the finest portable ever built. PLUS 
the NOISELESS feature. Act now. Send cou- 
pon TODAY for details. 

You don't RISK a Penny 
We ?end you Remington Noiseless Portable for 
10 dys' free trial. if not satisfied, send it back. 
We .gay all shipping charges. 

FREE Typing Course and Carrying Casa 
You will receive FREE a complete elmp lifted 
home course In Touch Typing. Also FREE, a 
ban, Isom., sturdy carrying case. No obligation. 
Mai. coupon for full details -NOW 

Rem ington Rand Inc.. Dept..189 -2 
465 Washington St., Buffalo. N. Y. 
Tell me, without obligation, how to get a new Rem - 
Ingt in Noiseless Portable. plus Free Teeing Course 
IBM ::arssing Ca.., for 1Oc a day. Send Catalogue 
NAME.- 
Add caul 
ad Sain 

A SIMPLE SOLUTION 
It was discovered, however, that this inter- 

ference could be eliminated by grounding the 
armature shaft to the frame of the generator. 
Several methods of doing this were considered. 
The most practical was found to be the insertion 
of a wiper contact placed in the end -plate of 
the generator with its center portion pressed 
against the end of the armature shaft. In this 
manner, the armature was properly grounded 
to the generator frame. The illustration shows 
the wiper contact or "noise eliminator," and 
how it is installed in the generator end -plate. It 
is merely necessary to loosen the two long bolts 
holding the two end -plates to the generator frame 
and then place the wiper contact in the rear 
plate. Each noise eliminator has its outer por- 
tion split so as to be adjustable to any variation 
in the size of holes in the end -plate. 

This method of grounding the armature to 
the frame is entirely successful and only requires 
a matter of a few minutes for its installation. 

It is through such devices and improvements. 
slight though they may at first glance seem, that 
wind charging equipment has been able to forge 
ahead offering to the world "free electricity." 

A little device does big things. (1567) 
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ANALYZER 

RESISTANCE 

and INDICATOR 

A Calibrated Vari- 
able Resistor In- 
strument for Gen - 

Type,Use In 
of 

Valuable to 
Servicemen 
Amateurs 
Radio S Elerti 

cat Engineers 
Manafactu rein 
Experimenters 
Laboratories 
Colleges a 

Schools 
Eroadeast Sta. 

sign. 
And to 

Everyone Who 
Has Anything to 
do with 

asuuu 
ist- 

ments. 

The utility value of Ihn 
new IRC Resistance Analyzer 
and Indicator is quickly evi- 
dent. It has a multipllcitY 
of uses. some of the most 
Important being for determin- 
ing by the subautut ion 
methml proper values for re- 
sistors and standard Volume 
Controls ; estimating required 
Volume Control tapera; volt- 
meter multipliers; wire wound 
r heaxtat or potentiometer: cati it re led gain control or 
attenuator: voltage divider, 
etc. Complete Instructions In- 
cluded In l6 -page folder. 

Tiing. it ahasef only 
direct 

adjustment knob otu very the 
Ó(stance 

continuously from 
to I.O egohm. Circuit 

consists ,f heavy duty wire 
wound 

of 
type element 

from Ì 
rheostat 

30.0000 
ohm. and 

instance element from 30,000 
ohms to ó1.o Bohm. 
Three 

Case of 
siz 
molded 

ncluded 
Ise. 

Nem 'rice .... $4.95 
INTERNATIONAL RESISTANCE COMPANY 

te 01007x BROAD 

Everything you need in radio. It's all in 
this new RADOLEK RADIO PROFIT 
GUIDE. Every repair part for every re- 
ceiver. Newest radio receivers. New 1938 
model public address amplifiers, outputs 
for 5 to 100 watts. New model public 
address speakers. Test instruments. Tech- 
nical hooks. Special equipment. Leading 
standard brands. Every item guaranteed. 
It must he right or we make it right. 
And everything under one roof. You get 
what you want promptly, and exactly 
what you wont. Radolek's immense stock 
plus Radolek's efficient organization in- 
sures you fastest service. 25.000 service 
men depend on this service and benefit by 
Radolek's lowest prices. Send now for your 
copy of Radolek's Radio Profit Guide. It 
will help You make more money. 

RADOLEK 
601 W. Randolph, Chicago, Dept. C -14 

Send me tile 1938 itadolck Radio Prost Guide FREE. 

Name 

.4 diress 

serviceman/ D Dealer? O Experimenter/ Cl 
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POISONS, POTIONS. AND PROFITS -The 
Antidote to Radio Advertising, by Peter Morel!. 
Published by Knight Publishers. Inc. Size. 6 z 9 
ins.; 327 pages. Price $2. 

"Poisons. Potions, and Profits." like its 
predecessor, "100,000,000 Guinea Pigs," takes ad- 
vertisers to task for fraudulent claims made in 
their advertising. It differs from "100,000,000 
Guinea Pigs," however, in that it limits its 
attack to radio advertisers only. 

The author states that due to the laxity of the 
radio censorship laws manufacturers are per- 
mitted to make misleading and totally false 
claims concerning their products -claims which 
would not be permitted in print. Actual sales 
talks as obtained by dictaphone, as well as 
laboratory analyses are given to prove his point. 

The effect upon the reader is that he feels 
that by merely turning the dial of his radio 
set he is risking his life and health. 

(L.F.) 

HANDBOOK OF BROADCASTING, by `Waldo 
Abbot. Published by McGraw -Hill Book Company, 
Inc. Size, 6 z 9 ins., cloth covers, 424 pages. 
Price, $3.50. 

The Assistant Professor of Speech at the Uni- 
versity of Michigan, and director of a broad- 
casting service, as well as the holder of several 
other important technical positions, author Abbot 
brings to his subject valuable. practical experi- 
ence. His book on "How to Broadcast Effec- 
tively" is extensive and apparently complete. 
The few random chapter headings selected from 
its large contents listing are partially repre- 
sentative of the unusual scope of this well - 
written, semi- technical volume for the serious 
radio entertainer. 

Chapter I -The Networks (Definition, Ad- 
vantages and Disadvantages, Relations with Out- 
lets, Studios, Microphones, Control Room, Tele- 
phone Transmission) ; Chapter 11-The Broad- 
casting Station (Local or Outlet Station. License, 
Radio Waves, Transmitter. Antenna. Directional 
Antenna, Station Staff) ; Chapter III -Electrical 
Transcriptions (Pickups and Turntables. Tran- 
scriptions. Service, Libraries). 

The following additional chapters are treated 
in equivalent detail: Chapter V -Radio Speaking ; 

Chapter VIII -Radio Pronunciation, Articulation, 
Dialects; Chapter IX- Writing Commercial Con- 
tinuity; Chapter XII- Development of a Plot 
into a Radio Play ; Chapter XVII- Broadcasts 
to Schools ; Chapter XXII -The Law as It 
Affects Broadcasting ; Assignments (Suggested 
class assignments ; bibliography of periodical 
articles). 

NOT TO BE BROADCAST, by Ruth Brindze. 
Published by The Vanguard Press. Size. 5% z 
8% ins.. cloth covers, 310 pages. Price, $2.50. 

Everyone who listens to a radio program 
should read Ruth Brindze's book. It not only 
takes you in back of the microphone -but it 
transports you right into the conference room 
and shows you exactly what the sponsors, the 
broadcast systems and the government actually 
thought and did about past radio programs. 
The precedences which have been set by 17 

years of broadcast operation are analyzed and 
much of the hokum we feel sure exists. from 
time to time, in a program is analyzed. We 
repeat, every intelligent radio listener -in should 
read this book if only in the interest of wishing 
to honestly appreciate the best efforts being put 
forth throughout our system of American radio 
broadcasting. 

SERVICING SUPERHETERODYNES, by John 
F. Rider. Published by John R. Rider. Size, 5 z 

7% ins.; 308 pages. Price, $1.00. 
Any radio library- -and we mean any -that 

does not include "Servicing Superheterodynes" 
must be considered incomplete. This new. re- 
vised edition contains an entirely new Inter- 
mediate Frequency list ; an appendix has been 
added to the book. 

This volume is the most complete. practical 
book on superheterodyne receivers that insofar 
as this reviewer is aware has so far been pub- 
lished. When it is realized that about 955, of 
all radio sets utilize superheterodyne circuits the 
importance of such a book becomes evident. 

Chapter headings follow : Introduction ; The 
Principles Underlying the Operation of the 

Please Say That You Saw It in RADIO -CRAFT 

Superheterodyne Receiver; The Generation of 
and the Relation Between Harmonics; Explana- 
tion of the Different Types of Circuits; Function 
und Characteristics of Components: Special Cir- 
cuits and Tube Applications; Troubles and 
Symptoms ; Application of Test Oscillators; Re- 
cent Advances in the Superhet.; I.F. Peaks 
of Commercial Receivers. 

MARINE ELECTRIC POWER. by Captain 
Q. B. Newman. Published by Simmons- Boardman 
Publishing Corp. Size 5 z 8% ins.; 15.9 pages. 
Price, 82.00. 

This book presents fundamental electrical and 
radio theory in a style that is refreshingly simple. 
Captain Newman hardly seems to leave even the 
"A" of the motor theory alphabet ; yet. the 
reader of this interesting volume will find that 
he has assimilated an amazing amount of basic 
and essential information on the subject 'topic. 

Chapter titles selected at random convey a 
general idea of the contents: Chapter I -The 
Common Sense View ; Different Ways to Rotate 
a Shaft; Electra- Magnets, Polarity ; Electra- 
Magnets ; Strength of Field: Chapter II -The 
Cycle; Rotating Magnetic Field. Chapter IV- 
The Generator; The Voltage Cycle. Chapter VIII 
-Power With Lagging Current; Leading Cur- 
rent. Chapter XI- Propelling Motor; Reversing. 
Chapter XX- Resistance and Inductance; Capac- 
itance. 

This book is essentially non -mathematical in 
treatment but nevertheless algebraic formulas 
are quite freely used. States the author, "The 
justification for this is simply that in no other 
way can information be recorded quite so briefly, 
rtrarfy, and simply. 

EVERYDAY SCIENCE. by A. W. Hazlett. Pub- 
lished by Alfred A. Knopf. Size. 544 z 8% ins., 
cloth covers, 317 pages. Price, $2.75. 

Here is a book that sugar -coats the scientific 
bases of modern life. Books of this sort or- 
dinarily present their story in chronological order 
from earliest times forward; the author of 
"Everyday Science," instead. correlates his data 
under such chapter headings as "King Coal," 
"Science and Crime." "The Problems of Waste," 
etc. 

The book is published in New York. but the 
English author has indexed it "Radio, see Wire- 
less." Under this out -of -date designation (ob- 
solesced by international agreement many years 
ago) our "Foundation Scholar of King's College, 
Cambridge (England)," has compiled, in the 
chapter on the problems of waste. some unusually 
interesting figures. For example, he estimates 
the overall efficiency of radio reception to be 
less than 1 /10,000th of 1 per cent! All in all, 
an interesting semi- technical science presentation. 

PYRO PANTAGRAPN 

THIS electri- 
J. cal outfit is 
especially de- 
signed f o r 
burning de- 
signs Derma - 
nently on ma- 
terials such as 
Leather, Wood. 
Cork, Bakelite. 
etc. 

$2.75 
YOOg Shipping We. 3 Os 

Plug the Pyro- electric pencil in any 110 volt AC 
or DC outlet and it is ready to be used. Plug 
and cord furnished. 
By the use of the Pantagraph included in the 
outfit. any design may be reproduced either In 
original, reduced or enlarged form. 
Outfit consists of : one Pyro -electric Pencil: one 
Pantagraph : three hardwood plaques: one bottle 
of Varnish: one Brush: one tracing tip and tour - 
page instruction sheet. 
Size of box: 12%J x 8% inches. 

Outfit will be forwarded by Express Collect if 
not sufficient postage included with your order. 

WELLWORTH TRADING CO. 
558 W. Washington BM., Dept. RC-238, Chicago, III, 



NEW INSTRUMENTS 
BY SUPERIOR .. . 

COMBINATION ALL -WAVE 
SIGNAL GENERATOR 

Plus 
A COMPLETE TUBE TESTER 

Only $19.90 

Truly the greatest value ever offered by any In- tmme,t farlurer! There is no 
mu risen ro tills COMBINATION INSTRUMENT. do 

at the 
units 

of 710.110. Consists of t fully 
attractivelto design: 

in single 
ALL.V.VF. 

cabinet 
NAL 

GENERATOR and (2) COMPLETE: '8'111: TESTER. 
'Ì22c Signal Generator fr ratan ailtal 

range 
Ìn O five to 

bands -with front panel band.swItrhtng control. All 
fr,, uenelea re dinrlly rallhsled . Ole Biala nii 

for slow1 precise tuning 
a rR.T. signal 

with or without audio modulation. 
adjustment. 

at the control of 
the operator. r Sesarate R.F. ,d A.F. output, with 
two A. amplitude levels. Accuracy 1 cent on 
I.E. bands, 2 per cent on short-waves. al Sena.. 
Neon leakage test circuit. f for te sting ondenser , e 
w Employs two tubes: 2 -1APs and 

s, 

of special 

b 
modulator liTFstdt ' ad octal base tubes. including ndingdioe ubs 

determine whetherale 
neon 

are libad, °noisy 
or 

leaky 
reading metre with "RAI ' -:000" 

male Uses minimum number of operating con- tr.,. lowing tube tests o be made quickly and 
uratelt Sturdy, reliable and foolproof emission 

type rin- It. 
Shipping weight 1:: 11)5. 

THE RC BOX SOLVES 
PUZZLING PROBLEMS IN CAPACITY AND 
RESISTANCE REPLACEMENTS; ALSO USE- 
FUL AS STANDARDS OF CAPACITY AND 

RESISTANCE. 

SPECIFICATIONS 
Olrcrbreadhng, 0 -40 ohms. at In it. maximum Ilowaide power diva nation tt Direct- reading- 0 20.000 ohms ,at a watts maximum allowable power dissipation direct- reading. -1.000..p0n00 ohms 11 

lion Direct -reading, 10.100 allowable power 
tol.i0001 

Pfd.), 
at 200 peak volts allowable ,aamum irect-reading, 100.45Ó fd. (. il t- .ón045 ,fd. 

o 200 ak allowable frilt Rheostats 
selected materal oreten retention of call Maed values. Includin¢ wire- winding of the 40 and 20,000 -ohm nits Tuning condensers of excep- tional 

binding 
quality (excellent 

elach cif fsix °diff rent services, Il clearly 
posts 

(Roto of two-gang condenser Is common to two posts. tamer left and upper right) 
*Accuracy is 2 per t for all capacity settings. Is,, for 1l settings 

cent the 40 ,Ì 20.000 -ohm re- sistors: 5 per cent for the 
and 

unit Instrument Is totally hielded, that amebae. effeels tine to tray plekulres. affecting capacity measurements posts may' he tiavoided. agr(ound 
°when common tr ...tenser or any of the resistors 

Is being used. Overall size of instrument 
Is 10561/2s4 Inches Black wrinkle finish a 
cabinet has 

t 

ring handle. Net Price 
Shipping weight 4 lbs. 

ORDER DIRECT FROM 

SUPERIOR VALUE IN SUPERIOR INSTRUMENTS 

MAKES YOU WANT SUPERIOR'S TEST EQUIPMENT! 
MR. SERVICEMAN -You can't afford to overlook the values in SUPERIOR'S instrument 
line. Such outstandingly low prices for equipment that has gained rapid popularity proves 
that service shops are being equipped with SUPERIOR'S stationary and portable servicin(C 
instruments. This advertisement is your buying guide ... use it to your advantage! 
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MODEL V -45 TUBE TESTER 
Emission type perfected tube tester 
for any and all type receiver tubes, 
including metal and metal -glass. 
Tests shorts and leakage. Accu- 
rate, simple,sturdy,direct - English - reading $10.40 

(Bad- Good) . 

Shipping weight 9 lbs. 

SUPERIOR INSTRUMENT COMPANY 
136 LIBERTY STREET DEPT. P NEW YORK, N. Y 



THINGS EVERY 
RADIO SERVICE 
MAN/p?u Zund 

Get a whole shelf-full 
of RADIO BOOKS 

IN ONE 

B I G 

VOLUME 

Ghirardi gives you instant command of 
servicing essentials in 2 HANDY BOOKS 

You've got to know a lot to even 
i just "hold- your -own" in the radio 

servicing game today. But you won't 
need to worry if you have MODERN RADIO 
SERVICING & RADIO FIELD SERVICE DATA 't your elbow. These two great Chirardi servicing 
books explain every phase of radio service work 
and will tell you exactly how to handle every serv- 
icing problem you'll ever run up against. The first 
book tells you HOW and WHAT -the other supplies 
instantly all the necessary receiv r and servicing 
reference data right WHEN and WHERE you need 
it on a servicing job -with a regular Supplement 
Sheet Service to keep it up to date at all times. 

A HARD -HITTING COMBINATION! 
This "double- barrelled combination" will give you 

both servicing "background" and "theory" -the 
"417 Essentials" of successful servicing -all clearly 
explained in easy- to-understand language. You need 
both of these books on your service bench right 
away. Together, they give you a total of 1800 pages 
of priceless servicing dope with 813 diagrams and 

.. illustrations to make everything perfectly clear -all 
for only 86. You can't pass up this big Combination 
Offer. Grab it Now! Fill out the coupon below, and 
Mail it Today! Your Money Back if not completely 
satisfied. Both books sent Postpaid Anywhere! 

1 TIST 420'wge section gives you the whole 
theory and coostruction of every type of test and 
servicing equipment. with diagrams. constr. lion 
data. "How-They-Work" descriptions of t,n,met, 
mail models. 

for every service 
Here's basic teat- Instrument 

knowledge or 

2 Tana Upaages of latest short -cut methods to use In 
(analysing all kinds of receiver trvuhdes. AVE and 

1Äv ,tnelrcuits, tuning indicator., how to service 

2 
1 4AtlaRgea o! lime- -saving instructions for mak- 

ing the actual repairs in all types of re, iV ra anti 
Individual components. How to align supe hela by 

electrica llInterference. hrtormittent reception, n hum, 
distortion. et, 

4 StISCIA eI2EVngEPYsçNérvieing information 
Bring Auto.Radio installation and new bog. All. covering 

High Fidelity. and Marine set pst icing, 
Selling Service. etc. 

5 CAS EISTORIEgg etc. 
The world x greatest collection of Ills - 

. rues" -fur over 1500 different receivers-in the 
,aua Rook. Also-the I. F.'s for titer super. 
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lalinn Instructions for all d 
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and RADIO FIELD 
SERVICE DATA BOOK 
BOTH BOOKS-Only $6 
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These Men Were Smart! .4 

They bought these two Ghirar- 
di servicing books. Read what 
they say about them now: 
"More data nd Information In these 
2 volumes than a 4 -year ngineering- 
_ern.n always at vnur Ì mger tips." 1 

B., Marcella., Mich. 
"The tops in dio service informa- 
tion." F. M. S.. Crawfordsville, IIend. 

once. 1i00M. Ali., i ddlAse, iiich. ~ 
"The hest hooks In my collection. 
None better. " -4. H. M.. Lancaster, Pa. 
"Had I purchased MODERN RADIO 
SERVICING before this tone. I would 
and have had to invent all l the money 
I dld in other dio Woks an just 
half the information this E volume 
has. " -R. C. I'., Minneapolis. Minn. 
"These two book. are the hest invest. 

tions. I and have in luite apuRad o 
Library. They ant be heat! -R. . . 

B.. eroadalbin. N. Y. 
"One hug volume comprising the very 
best Instruction course lit modern 
radio service work plus a loose -leaf 
"rase lliinton" and servicing 

ata hook for use , the 401.. 
e rt adios icemen 

on 
p for 

both f tuout."- AEROVOK A SE1tRCN 
WORKER. 

C EAR 

COMPLETE 

U IODATE 
ECONOMICAL 

0 

n 
"0 

3 

O 

0 
n 

V' 

O 

ñ 

oo 

Á 

O 
C 

r 
n 
o 

O 
z 
z 
o 

one big book now takes the place of a., Ohirardie best. 
(ling RADIO PHYSICS COURSE compresses the world's selling 

of radio. electricity nd und between the t this great T2 -papa plume. Don't he satisfied with the dribs and drabs you get when u buy . lot of 

"little" ether? 
Ever 

aulI 
how much they cost anti 

in I big took -for only $4! The g Ideal Way t 
whole 

learn radio 
and fit yourself for a better job. You don't have to "study"-Just read, and the whole subject is made so 
pHatton. ain and easy you ,', ever forget It. Hundreds .f 

the world luselu 
It 

n retha,s any other 
and rdiot text. You, over 

learn radio 
more 

Ghlmrdi's RADIO PHYSICN 
COURSE. Clip the coupon and get it now! It's guaranteed! 

What You Will Loam From This Bak 
Current ... Electric 

Music 
ta and Circuits . 

. . Iiesiatatue 
Electromamgneti m Batteries 

. . 
Magnetism I ce 

Condensen ... Alternating Current Circuits ... Filters 
Electrical Measuring Instruments . . Radio Waves and 
Radiations . . Ifruadeast Stational . . . Receiving Equip 

not .. Vacuum Tubes . . Radio n Audio Frequency 
Amplification . . 8uperhetervMynes . Loud Speakers ... Battery Operated Receivers . . Power Supply Units 

Electric Receivers . . . Automobile and Aircraft 
Receivers . PI graph Pickups .. P.A. Systems 
$horttvave Receivers . Photoelectric Cells . Teid- 
vtaion Antennas and Grounds . . Tenting and 
Servicing Receivers . . Sound Motion Pictures 
Appendixes 856 RevlaW QUestiona for Self-Study ... 
AND LOTS MORI.! 

S+Iip this Coupon out! 
MAIL IT NOW! 
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Dept. CC 25. 45 Astor Place New Yen, N 

RIME Arne 
POCKET 

75055LE 

=1S Ì10T TIMES- FASTER - 
WHEN YOU USE THE -Twin-Gadgets" 

SPEED UP YOUR SERVICE WORK With these new fast. working Gadgets. Ile. do they work? l:a. 
take rap your Cadgeli hick out the ,1 marked delfoor 'the 
Tr, hle Symptom you find in the sick receiver; flip the 

Á around-and the von'll n all the tests to notice and all the remedies. set down next to all Me possible trouble mauves. Its works mlicker Thad, it call be described. A half second's time and din have all the d you want rig lt 
before ie'a . Inc man ingenious s.rvhIng aid ever 
invented. 0tEit 400 DIFFERENT SET. TROUBLES 
spotted o .ch of the Gadget,. you e.i both of tli,, ,, 

are 
11 cover :,II Ijobs-one fors 

, 
ROME WADY, sets anti 11 for 

AUTO It SOTO sets. And all they cost Is Si A 
one 

t$1.20 fnrelem -.only E1 to u h1.ur, dl hours or 
ht +o,laches. and wasted 

save 
Don't delay -get Your Gadgets today alai let then, y for write 
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with and ll1 Ì:,r today! sent 1osn.al,h anywhere on 5 -tiny trial! 
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