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) R.T. I.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP -TO- THE -MINUTE 

ll. ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION. AND TALKING PICTURES a ace T. I 
Is 

% 

ore to Come 
R14adionow offers ambitious men the great. 
est Money-Making Opportunity the 
-orldhaseverseen! Hundreds of trained service 

men are needed by radio dealers, jobbers, and manufacturers! 
ALL YoII NEED is ambition and the 

ability to read and write. The Radio 
industry needs practical trained men. 

Remember, R. T. I. makes it easy to earn 
spare time money while you learn at home. 

No Experience 
Needed 

GOOD JOBS are open for men in all of the many branches of Radio, 
where qualified men easily earn $60 to $100 per week and even 
$10,000 a year jobs are plentiful. 

BIG MONEY for Spare -Time Radio Work is easily made in 
every city and village. You can now qualify for this Big -Money 
work quickly through R. T. I. Get the Big Money Now and 
go up and up in this Big Pay field. The Radio industry calls 
for More Men, and R. T. I. supplies what the industry 
wants you to know. 

Supervised by Radio Leaders 
R. T. I. training is prepared and supervised by 
prominent men in radio, television and talking 
picture engineering; distributing; sales; man- 
ufacturing; broadcasting, etc. These men 
know what you must know to make money 

in Radio. You learn easily in spare time 
at home with the R. T. L wonderful 
combination of Testing Outfits, 

Parts, Work Sheets, Job Tickets. 
It is easy, quick and practical, 
covers everything in Radio 
-includes Talking Pic- 

tures and the latest 
in Television. Get 

started in Big 
Money Ra- 

dio work 
now. 

$60 - áT O - SIM -PER WEEK 

AND UP- That's what R. T. I 
leads to. Send for tebelf. 

training 
T.nL lt and see for goure I P 

More to come 
THE lax who get into this Big -Money field now 

will have an unlimited future. Why ? Because this 
billion dollar Radio industry is only a few years old 

and is growing by leaps and bounds. Get in and grow 
with it. $10 to $25 per week and more is easily made 

in spare hours while you are preparing for Big Money. 
TELEVISION, too, will soon be on the market, so the 

leaders say. Be ready for this amazing new money-mak- 
ing field. Remember, R. T. I. "3 in 1" home -training gives 

you all the developments in Television and Talking Picture 
Equipment, together with the complete Radio Training. 

Warning 
Do not start R. T. I. training 

if you are going to be satisfied 
to make $15 or $20 per week 

more than you are now. Most 
R. T. I. men will make that much 

increase after a few weeks. There is 
no reason to stop short of the Big 

Money Jobs or the Big Profits in a 
spare time or full time business of your 

own. No capital needed. Get started 
with R. T. I. now. Make money 

while you learn at 
home. 

l 

R. T. I. Book Now 

FREE 
The thrilling story of Radio, 
Television and Talking Pic- 
tures is told with hundreds of 
pictures and facts -its hun- 
dreds of big money jobs and 
spare time money -making 
opportunities everywhere. 

Send for your copy 
now. USE THE 

COUPON. 

THE R.T.I.ADVJSORY BOARD.These men are executives with important concerns 
in the radio industry -manufacturing, sales. service, broadcasting, engineering, etc.. etc. 
They supervise R. T. I. Work Sheets, Job Tickets, and other training methods. 

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

LET F. H. SCHNELL 
AND R. T. I. 

ADVISORY BOARD 
HELP YOU ( 

Mr. Schnell. Chief of 
the R. T. I. Staff, is 
one of the ablest and 
best known radio men 
in America. IIe has 
twenty years of Radio 
experience. First to es- 
tablish two-way ama- 
teur communication 
with Europe. 

Former traffic man- 
ager 

elay League. e Lieuten- 
ant Commander of the 
U. S. N. R. Inventor 
and designer of Radio 
apparatus. Consultant 
Engineer to large Ra- 
dio manufacturers. 

Assisting him is the 
R.T. I. Advisory Board 
composed of men prom- 
inent in the Radio in- 
dustry. 

RADIO & TELEVISION INSTITUTE 
Dept. 774 4806 St.Anthony Ct.,Chieago 

RADIO & TELEVISION INSTITUTE 
Dept. 774 4806 St. Anthony Court, Chicago 

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

Name 

Address 

City State 
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THE four 
plans 

show -n are but a 
sample of the many 
ways in which our mem- 
bers are making $3.00 an 
hour upwards, spare time 
and full time, from the day they join 
the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper- 
ienced, ambitious man by the As- 
sociation. 

Our Members Earning 
Thousands of Dollars 

Every Week 
The Association assists men to 
cash in on Radio. It makes past ex- 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets -given sure -fire money- 
making plans developed by us- 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big -pay Radio position. 
The Association will enable you to 
buy parts at wholesale, start in busi- 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 
country are opening stores, increas- 

ing their pay, pass - 
inglicensed operator 
examinations, land- 
ing big -pay posi- 
tions with Radio 
makers. 

Mail Coupon Today for the 
FREE HANDBOOK 

It is not only chock -full of absorbing 
information about Radio, but it shows 
you how easily you can increase your 
income in your spare time. Mailing the 

coupon can mean $50 to $75 a week more for you. 

Radio Training Association of America 
4513 Ravenswood Avenue Dept. RCA -4 Chicago, Illinois 

our Spare Tim 
yin I4IiC 

Below 
are a few of 
the reports 

from those now 
cashing in on the 

"40 Easy Ways" 
Clears Frank J. Deutch, Pa.- "Since 

$39000.00 joining the Association I have 
cleared nearly $3,000.00. It is 

almost impossible for a young fellow to fail, 
no matter how little education he has, if he 
will follow your easy ways of making money." 

$1,100.00 In J R. Allen, Calif. - "Have 
6 Weeks done over $1.100.00 worth of 

business in the last 6 weeks. 
Next month 1 am going to open up a store 
of my own. I never knew that money could 
come so fast and easy." 

$25.00 a Week N. J. Friedrich, N. Y. - "I 
Spare Time hor ave 

t h 
ae veralast ged$ 

mo25.00aweek ths f 7 n evn 
though I am not a graduate but just learning.e" 

Training Lands R. C. Kirk. N. C.-"Your 
Him Job training has been very 

valuable to me. I landed a 
job with the big department store out here a 
few weeks ago because I had my member- 
ship card with me. There were a large bunch 
of applications ahead of me." 

ACT NOW 
If You Wish NO -COST 

Membership 
For a limited time we will give to 
the ambitious man a No -Cost Mem- 
bership which need not -should not 
-cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below now. 
You'll always be glad you did. 

Radio Training Association of America 
Dept.RCA -4 4513 Ravenswood Ave., Chicago, M. 
Gentlemen: Please send me by return mail full details of 
your Special No-Cost Membership Plan, and also a copy 
of your Radio Handbook. 

Nanu 

Address 

City State 
Ma MI MP J 
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In Forthcoming Issues 
RADIO-FREQUENCY ELECTROSTA'T'IC TREAT >i I \-N. 

By Dr. Erwin Schlicphake (Jena, Germany). A new i i iii,a1 
technique which has given better results in diathernie treat- 
ment of deep-seated troubles is described. In this method, 
the patient becomes one plate of a condenser in a 300- to 
40 -meter oscillating circuit. 

NEW DEVELOPMENTS IN REPRODUCERS. By Laurence 
M. Cockaday. Continuing his instructive series on the latest 
methods in radio and its associated fields, Mr. Cockaday takes 
up the subject of the progress which is being made in loud- 
speaker design. The subject will be of interest to all. 

A VACUUM-TUBE MULTI -METER. By Beryl 11. Bryant. 

RADIO- CRAFT 1s published monthly, on the fifth of the month preceding that of 
dale; its subscript inn price is $2.50 per year. lin Canada and foreign countries, 

$3.00 a year to roter additional postage. l Entered at the postoRlee at Mt. Morris, 
111.- as second-class matter under the act of March 3. 1879. Title registered 
I'. S. Patent Off Ice. Trademarks and copyrights by permission of Gernsback Pub- 
lications, Inv., 98 Park Place. New York City. 

.c.rlr'ht 19311 

The constructional details of an expensive instrument which 
requires but one iii Iliauenieter, and may be utilized to deter- 
mine amplification -gain ratios and impedance values, as well 
as to measure currents of a hundred times the meter's rating, 
and high plate voltages. Invaluable for the Service Man and 
the experimenter, as shop equipment. 

SHORT -WAVE BROADCAST LISTENING. By Arthur J. 
Green. Mr. Green, organizer of the Short -Wave ('lob, and 
one of the t successful fishers for foreign stations, will 
give practical hints on operating methods for those who 
would take up this engrossing hobby. 

And many other practical and instructive articles. 

Text and Illustrations of this magazine are copyright and must not he reproduced 
without permission of the rnpyright owners. We are also agents for SCIENCE 
WONDER STORIES. AIR WONDER STOltl Es. SCIENTIFIC DETECT? i 
MONTHLY and SCIENCE WONDER ID -A IITERI.Y. Subscript ions to These maga- 
zines may he taken in rvuobinat ion with IRA 1 110 -CRAFT at reduced Club rates. 
Write far information. 

GlittNSlk\CK PUBLIC 1T1aNS. 1]C. 

Published by 

TECHNI -CRAFT PUBLISHING CORPORATION 
Publication Office: 404 No. Wesley Ave., Mount Morris, Illinois 

Editorial and Advertising Offices Western Advertising Office 
96 -98 Park Place, New York City 737 North Michigan Avenue, Chicago, Ill. 

L. F. McCLURE, Western Advertising Representative 
Landon Agent: Hachette & Cie., Paris Agent: Hachette 1 Cie., 

16 -17 King William St., Charing Cross, W.C. Z III Rue Reaumur 
Australian Agent: MtG ill's Agency. 

179 Elizabeth St. Melbourne 
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Fellows I Have 
Trained Will Tell 
You That You, 
Too, Can Cash 

In On 

ELECTRICITY 
Not By 

Correspondence 
"First I enrolled with a School teaching 

Electricity by correspondence. I tried to 
work out several lessons, but quit when I 
saw your ad. telling how you taught Elec- 
tricity by actual work. I didn't have much 
money when I went to Coyne, but through 
your Employment Department I was able 
to work for my room and board. Three days 
after graduating you got me a good job with 
a Battery and Electric Shop, and a year later 
I bought a Shop of my own. I now have a 
$1300 car and a thriving business -all paid 
for." 

George W. Stoneback, Illinois. 

Lands a Job 
at S8,000 a Year 

"Before going to Coyne, I was an ordinary 
mechanic. Now I make $300.00 a month, 
and am accepting a new position the first of 
the year as Chief Electrician at $8,000 a year. 
Any man who works for me will have to be 
a Coyne graduate." 

Stanley Zurawski, Michigan. 

From S20.00 
a Week to Sloo.00 

a Week 
"Before going to Coyne, I had worked in 

a garage for five years at $20.00 a week. I had 
no advanced education and didn't know a 
volt from an ampere. Yet I graduated in 
three months with a grade of 98';,. Since I 
left Coyne, I have jumped from $20.00 to 
$100.00 a week, and am still going strong. 
I owe all my success to the practical training 
I got in the Coyne Shops." 

Harry A. Ward, Iowa. f 

"I knew nothing about Electricity, before I 
went to Coyne," says Nolan H. McCleary. 
"I had no advanced education and so little 
money that I could never have stayed at 
school, if Mr. Lewis hadn't gotten me a part - 
time job. Yet I finished the course in twelve 
weeks, and the School immediately placed me 
in a fine electrical job. Now I am Chicago Dis- 
trict Manager of the largest electrical concern 
of its kind in the world, making more money 
than I ever dreamed of making before I went 
to Coyne. I am convinced that there is but 
ONE RIGHT WAY to learn electricity and that 

NOLAN H. McCLEARY 
Chicago Diririce Manager, Beardsley -Wolcott Co, 
is the way of the Coyne School -BY DOING 
ACTUAL ELECTRICAL WORK YOURSELF 
UNDER EXPERT INSTRUCTORS, ON FULL - 
SIZE. RUNNING ELECTRICAL MACHINERY 
AND EQUIPMENT." 

For thirty years Coyne has been training 
men for responsible, Big -Pay electrical jobs - 
NOT BY BOOKS OR CORRESPONDENCE, 
but by an amazing way to teach that makes 
you a practical Expert in 90 days. You need 
no advanced education or previous experi- 
ence. I don't care if you don't know an arma- 
ture from a generator; if you're sixteen years 
old or forty. IT MAKES NO DIFFERENCE! 
I will prepare YOU for a fascinating, Big -Pay 
electrical job in twelve weeks time. I will 
allow you your railroad fare to Chicago -help 
you get part -time work while at School -and 
give you every assistance in locating just the 
job you want when you graduate. 

LET ME SEND YOU THE SAME BIG FREE BOOK 
THAT BROUGHT SUCCESS AND BIG PAY TO 
ALL THESE MEN-SIMPLY MAIL THE COUPON 

Find out how QUICKLY and EASILY you can land a Big -Pay Electrical Job! IT COSTS NOTHING TO INVESTIGATE! Just mail the coupon and let me send 
YOU the same Big Free Book that started all these other fellows on the road to success. This doesn't cost you a cent, nor does it obligate you in any way. GET THE FACTS. Mail the coupon -NOW! 
Coyne Electrical School, H. C. Lewis, President, Founded 1899 

500 S. Paulina St. Dept. 40 -85 * Chicago, Ill.' 

Says You Can Make 
S6O.00 to S200.00 

a Week 
"Before going to Coyne. I made thirty 

cents an hour. I borrowed the money for 
my tuition and you got me a part time job that took care of my expenses. I graduated 
in twelve weeks, returned home and started 
doing wiring on contract. In a year's time, 
I had paid for my schooling, bought a car 
and had a nice shop of my own. In your 
catalog you say a fellow can make $60.00 to 
$200.00 a week. I have done better. In July 
I made $150.00 to $200.00 a week, and I have 
made as high as $75.00 a day." 

Joseph F. Hartley, West Virginia. 

His Advice MID 

"Go To Coyne" 
"Some fellows try to learn Electricity by 

just working at it. Others send away for cor- 
respondence courses in it. But my advice to 
anyone who really wants to learn Electricity 
is TO GO TO COYNE. They have all the 
electrical equipment right in the school that 
you will ever see in the field. NO PICTURES 
OR USELESS THEORY. They show you just 
how to do everything you will have to do on 
the job." 

R. M. Ayers, Louisiana. 

Nothing Compares 
to Practical 

Training 
"Before going to Coyne, I took a corre- 

spondence course in Electricity, but it was 
too deep for me and I lost interest. Then I 
got your catalog, saw how you let the stu- 
dent actually work on electrical equipment, 
and decided to go to Coyne. At that time 
I was only making $9.00 a week. Now I make 
$68.00 a week straignt time, have a Hudson 
car and own my home -where before I could 
hardly pay rent." 

D. G. Emerson, Michigan. j 
MAIL THIS COUPON - NOW! 

I C 
MOrYNCE . 

ELEWRI 
PAreL 

SdCHnO L, Dept.40 -85I zoo S. Paulina St., Chicago, Ill. 
Dear Mr. Lewis: 

' Without obligation send me your big free catalog and 
all details of Railroad Fare to Chicago, Free Employ - ' 
ment Service, Radio. Aviation Electricity, and Auto. ' motive Courses, and how I can "earn while learning." 1 

IName 

IAddress 

City State rr s - - - -- sai-- i-- s -- -sa11 
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The BIG 3 always in the SPOTLIGHT 
of Scientific Fiction 

A SCIENTIFIC EDUCATION WHILE READING THE 
MOST MARVELOUS FICTION 

Once you have read your first magazine of scientific fiction, you will never 
let a month pass without making every effort to read the next issue. Hours 
of pleasant pastime are well spent in reading stories that you like- stories 
written by men who have spent many years in study of the science and have 
attained literary success -stories that are entertaining and educational as 
well. In the Science Fiction Group you will read stories of the H. G. Wells, 
Jules Verne and Arthur B. Reeve type, with a techni- scientific background. 

Science 

«0$" Stories 

SCIENCE WONDER STORIES 
exploits the present and the future by 
giving you the most marvelous stories 
that have ever been put into print. 
Interplanetarian trips, space -flyers, 
talking to Mars, death rays, gravity - 
nullifiers, transmutation of elements, 
trips to other worlds, are some of the 
subjects treated in SCIENCE WON- 
DER STORIES. 

This magazine publishes only sci- 
entific fiction of the type that made 
Jules Verne, H. G. Wells, and Edgar 
Rice Burroughs famous. 

MAIL 
COUPON 

NOW 

NOW -for the first time, advanced 
thought on scientific crime detection 
is published in a profusely illustrated 
monthly magazine. SCIENTIFIC 
DETECTIVE MONTHLY is truly 
the most amazing publication ever 
issued and the most fascinating read- 
ing ever set into type. 100 pages - 
every one chock full of gripping reve- 
lations and stirring situations. All 
based on newly discovered scientific 
facts. 

25e cóñy 

What will aviation be like fifty 
years hence, one hundred years hence, 

five thousand years hence? 
The answer to this question is found 

in the most unique aviation fiction 
magazine in print. 

AIR WONDER STORIES presents 
solely flying stories of the future, 
strictly along scientific -mechanic tech- 
nical lines, interspersed with explora- 
tion and achievement. All of these 
stories are of the scientific fiction type. 

THEY ARE ALL DRAMATIZED 
MECHANICS OF THE AIR. 

In addition to this, AIR WONDER 
STORIES now publishes interplane- 
tarian stories by which you visit 
strange worlds and strange races and 
find strange adventures. 

On All Newsstands 
or use coupon for Big Saving 

STELLAR PUBLISHING CORP., 
98 Park Place, 
New York, N. Y. 

En c l nstd find ; for which enter my 
sui pt fou to 

( ) SCIENTIFIC DETECTIVE MONTHLY 
( ) SCIENCE WONDER STORIES 
( ) AIR WONDER STORIES 

for eight months. Cheri; which you prefer. 
(Canada and foreign $1.25.) 

Name 

Address 

City State 
R.( . -430 

8 MONTHS 

ANY ONE MAGAZINE 

$1.00 
(Canada and foreign $1.25) 
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twill train you 
at home 

to fill a 

G PAY B1 

SIN a week 
"My earnings in Radio 

are many times greater 
than I ever expected they 
would be when I enrolled. 
They seldom fall under 
$100 a week. If your 
course cost four or five 
times more I would still 
consider it a good invest- 
Went." 

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

Norfolk, Va. 

Jumped from 033 to 
moo a week 

"Before I entered Radio I was making 835 a week. 
Last week I earned 8ílo 
servicing and sell in g 
Radios. I owe my success 
to N. R. I. You started 
nie off on the right foot." 

J. A. VAUGHN 
8715 S. Kingshighway, 

St. Louis. Mo. 

Sc.. extra in months 
"In looking over my 

records I lind I made ,500 
from January to May in 
my spare time. My best 
week brought me 8107. 
I have only one regret 
regarding your course Ii- 

I should have taken i,; ft long ago." 
HOYT MOORE 

R. R. 8, Box 919, 
Indianapolis, Ind., 

¡ludio Job: 
If you are earning a penny less than 850 a week. send for my book of information on the opportunities in Radio. It is free. Clip the coupon NOW. Why be satisfied with 825, 

$30 or 840 a week for longer than the short time it takes to 
get ready for Radio. 

Radio's growth opening hundreds of $50,1175, 
$100 a week jobs every year 

In about ten years Radio has grown from a $2,000,000 to 
a $1,000,909,000 industry. Over 300.000 jobs have been cre- 
ated. Hundreds more are being opened every year by its 
continued growth. Men and young men with the right train- 
ing -the kind of training I give you -are needed continually. 

You have many jobs to choose from 
Broadcasting stations use engineers, operators. station 

managers and pay 81,800 to 85,000 a year. Manufacturers 
continually need testers, inspectors, foremen, engineers. service 
men. buyers, for jobs paying up to $15,000 a year. Shipping 
companies use hundreds of Radio operators. give them world 
wide travel at practically no expense and a salary of $85 
to $200 a month. Dealers and jobbers employ service men, 
salesmen, buyers, managers, and pay $30 to $100 a week. 
There are many other opportunities too. My book tells you 
about them. 

So many opportunities many N. R. I. men make 
SS to *MS a week while learning 

The day you enroll with me I'll show you how to do 10 
jobs, common in most every neighborhood, for spare time 
money. Throughout your course I send you information on 
servicing popular makes of sets; I give you the plans and 
ideas that are making 8200 to $1,000 for hundreds of N. R. I. 
students in their spare time while studying. 

Talking Movies, Television, Wired Radio included 
Radio principles as used in Talking Movies, Television 

and home Television experiments, Wired Radio, Radio's use 
in Aviation, are all given. I am so sure that I can train you 
satisfactorily that I will agree in writing to refund every 
penny of your tuition if you are riot satisfied with my Lessons 
and Instruction Service upon completing. 

4,5 

Q will givcYoamyiicw 8 OUTFITS 
,J of RADIO PARTS for a home 

Experimental Laboratory 
You can build over 100 d r- 
cuits with these outfits. You 
build and experiment with 
the circuits used in Crosley. 
Atwater - Kent, Eveready, 
Majestic, Zenith, and other 
popular sets. You learn how 
these sets work, why they 
work, how to make them 
work. This makes learning 
lit home easy, fascinating. 
practical. 

Back view of 5 tube 
Screen Grid A. C. tuned 
Radio frequency set - 
only one of many dr -, 
cuits you can build 
with my outfits. 

Ian' 
doubling and tripling the 

salaries of many 
in one year and 

less Find out about 
64 -page book of information FREE this quick way to 

Cet your copy today. It tells you where Radio's BIGGER good jobs arc, what they pay, tells you about my r 

out the 

course, what others who have Laken it are doing 
offers you, with- Radio j p Ate%` 

j and 
lightest obligation. ACT NOW 

making. Find out what Radio o > Needs L 
J. E. SMITH, President IS Trained 

National Radio Institute Dept., ODY fif` M`en` 
Washington, D. C. Our Own Home miff '\ 

Pioneer and W o r 1 d's 
Largest Home- Study- Ra- 
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"fed up" with domestic radio programs! To assure consistently satis- 
factory operation, Pilot engineers developed the Pilotron P -227, 
which naturally makes it a splendid tube for broadcast receivers. 
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Radio Intolerance 
By Hugo Gernsback 

I't' is doubtful whether any other business in the world 
has so many uremia cities as radio. Ever since the old 
clays of "wireless,' there has been a continuous strife 
within the industry, and to the detriment of all concerned. 

Such a thing as pulling together by the radio trade itself 
is, as a rule, unheard -of. It seems to be the only activity in 
which everyone who is connected with it wishes to paddle his 
own canoe; and the theory in radio seems to be "every man 
for hivaself -" 

When we look into other lines, such as automobiles, build- 
ing construction, metal trades, and many others, we lind 
that practically all the members of the industry work to- 
gether for the betterment of their particular field. This is 
not true in radio-quite the contrary. It is a chaos of eon - 
flictint- interests; an industry full of intolerance, a trade 
wherein every individual member delights in knifing the 
other fellow in the hack, as often as he thinks the oppor- 
tunity presents itself. 

Every new improvement that comes along is promptly 
pooh- poohed and ridiculed by every other man in the busi- 
ness; particularly so when it does not suit his own business 
ideas. It was so in the old coherer and spark -gaup days, 
and is so today. 

It is, of course, true that the radio industry is one of 
lightning -like changes; and there may be a certain excuse 
for the strange attitude of the radio oaauuifaacturer, or the 
radio professional. "i et, even here, a real radio industries' 
association cold work wonders, if its members really 
cooperated. 

Three years ago, the radio parts business in this country 
one of tremendous proportions. Today, it is practically 

(lead. Only a small minority of the radio parts manufac- 
turers who were in business in 1926 and 1927 are still active 
today. The reason is that manufacturers got out complete 
sets so cheap that it no longer pays individuals to "build 
their own"; particularly in view of the fact that the set 
manufacturers, who sprung up at that time, in their race for 
mpremacy ( ?) produced countless half -baked sets that were 
:afterwards sold for less than a fraction of what the material 
and labor cost. Sets which first retailed at a minimum of 
$60.00 could later be bought on "Radio Row," in the same 
year, from $10.00 up. This naturally killed the parts busi- 
ness. A real trade association could have prevented such a 
condition. 

The latest internal squabble illustrates our contention as 
to radio intolerance. 

A prominent eastern tube manufacturer recently an- 
nounced a new A.C. "Pentode" tube. While tubes of a similar 

menu have been used in England, no tube of the present 
characteristics has been produced before. 

Here we have to do with a read advance of the radio art : 

one which, no doubt, is going to benefit radio in generaI 
during the next few years. 

For one thing, it will open up a new experimenters para- 
dise. The new Pentode will make possible new circuits, new 
combinations, and probably more convenient automobile and 
portable radio sets; because fewer tubes need be used to 
obtain the sane results. 

But does the radio trade present a solid front to the 
public, and inform it that here, indeed, is a new develop- 
ment which will he as universally adopted in radio as were 
balloon tires and four -wheel brakes on automobiles? 

indeed, no! Quite the contrary! The instant that the 
announcement of the Pentode tube was made, no less 
important a body than the Radio Manufacturers Association 
issues a lengthy statement for general publication in the 
newspapers, denouncing the new tube -in such words as 
"nothing new or revolutionary," "no improvement in per- 
formance with Pentodes,' and similar allegations. All of 
this is calculated to throw cold water on the new enterprise 
and, in general, pass up the air with static verbiage -which 
will be forgotten in six months, when every other radio manu- 
facturer will shout Pentodes from the housetops. 

To be sure, there is a good "political" reason for all this; 
because radio set manufacturers 11:I We not vet recovered from 
the 1928 radio aleIamcle, when suddenly one set manufacturer 
adopted the then almost- unknown screen -grid tube, and 
raised havoc with every competitor who did not do so at once. 

The screen -grid tube scrapped all of the old sets, and 
today a new set cannot be sold unless it has screen -grid tube 
equipment. Six or eight months hence -or sooner -history 
will repeat itself; and this time the essential feature will be 
the Pentode. 

In the meanwhile, it is true that the Pentode will, no 
doubt, cause chaos in certain directions. 

But would it not be infinitely better if the radio trade 
had a powerful association? So that, if a new radio inven- 
tion should come along, all its uaenbers night benefit thereby; 
instead of the present "every -man- for -himself' policy which, 
in the end, benefits no one. Quite the contrary, it steadily 
eliminates one radio manufacturer after another, till, finally, 
only half a dozen powerful interests will be left and, when 
that time conies, the public certainly will not benefit by it. 
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Service Men's Department 
This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 

his own experiences of all kinds 

Edited by JOHN F. RIDER 

WHAT IS SERVICE 
By John F. Rider 

" IGHT or wrong, the customer is 
right." 'l'hese seven words sum up 
the status of service as exempli- 
fied by some of the large selling 

organizations in the country -as a matter 
of fact, by the majority of large organiza- 
tions; and we are not limiting our reference 
to radio stores or to other purveyors of 
radio sets and accessories. 

At first glance, one anticipates a tre- 
mendous loss over a period of a year. Yet 
we find, upon analysis, that the stores oper- 
ating upon the above- mentioned premise 
are highly successful; which seems to indi- 
cate that the public is not as black as it 
is painted. Now, this dissertation is in- 
tended, not as a discussion of sales policy, 
but as a means of arriving at a conclusion 
of fact; which tends to create discussion, 
whether or not the customer is right or 
wrong? We are willing to admit at the 
outset, that in many instances, complaints 
are premeditated methods of unjustly re- 
turning goods unintelligently damaged by 
the customer. Also that in some cases - 
a very small percentage of total sales, how- 
ever -goods are deliberately damaged. and 
returned for credit on the basis that they 
were damaged when received. 

Let us attempt to analyze the radio situ- 
ation, as applied to complete receivers; be- 
cause this item constitutes the bulk of sales 
to individuals who consider radio as a me- 
dian of entertainment and are neither radio 
minded nor technically inclined. It will he 
best to cite a few examples encountered in 
daily sales, rather than to ass hypotheti- 
cal cases. 

A resident in the mid -section of Manhat- 
tan Island (New York City), living in a 
D.C. district, purchased a D.C. electric re- 
ceiver. It was installed by the dealer and 
operated perfectly. The customer was very 
well satisfied and so expressed himself to 
the installation man, at the sane time sign- 
ing a receipt to that effect. Subsequent 
data bring to light the facts that, within 
four days after installation, four tubes con- 
stituting the output stage burned out, neces- 
sitating new tubes. The customer, awed at 
the outset, purchased four new tubes of 
identical manufacture. This time the re- 
ceiver operated normally for five days, and 
then new tubes were again necessary. Once 
more he duplicated the burnt -out tubes, 
without complaint to the dealer who sold 
the set. And again tubes were necessary in 
five days, making twelve new tubes in ex- 
actly two weeks! The last batch was the 
"straw that broke the camel's back," and 
the complaint was registered. Examination 
showed: first, that the line -voltage was ex- 
cessive, and had been excessive since the 
day of the installation. Secondly, that the 
tubes used in the output stage were not 

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

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

correct for the installation, being of the 
0.25 -ampere type instead of 0.5- ampere. The 
receiver owner, knowing nothing about 
tubes, duplicated the wrong tubes in each 
case. 

Now, here is an example of where the 
installation man was at fault, producing a 
condition which stakes it very difficult for 
the receiver owner. Tube replacements are 
extremely annoying and not very favorably 
received by radio dealers. Such complaints 
are numerous, and encountered with A.C. 
sets as well. The failure of tubes consti- 
tutes about sixty per cent. of all the troubles 
encountered in radio receivers; and about 
eighty per cent. of this trouble would be 
eliminated if the operating voltages were 
checked at the time of installation and ad- 
justments made to secure the correct values. 

Good radio service starts when the set 
is installed, not when it becomes defective. 

Every effort must be made to preclude 
the defective state; to lengthen that period 
between the original high -caliber perform- 
ance, and defective performance. We must 
admit that service will lue necessary at some 
date, but must also incorporate every meas- 
ure to lengthen the period of satisfactory 
service. 

Checking the operating voltages when a 
set is delivered is one of the important steps 
when a radio receiver is installed, regard- 
less of type; yet the practice is not fol- 
lowed. Why, no one can definitely state, 
unless it is the time -limit method of pro- 

cedure. An installation of this type places 
the receiver owner at a definite disadvan- 
tage. It is true that there are exceptions 
to the above rule; but we are not concerned 
with the instances which do not produce 
harmful results. We are concerned with 
the other classification. The structure of 
the vacuum tube is such that elaborate 
laboratory equipment is necessary to deter- 
mine whether a burnt -out filament has been 
overloaded; such equipment is not available 
in the average radio store. Furthermore, 
tube replacement is not general. Why bur- 
den a novice with troubles which he should 
not bear? 

Now, we come to another problem; one 
which, while not discussed to any great 
length, introduces a matter of interest. If 
the line -voltage is excessive, increasing the 
hazard of tube burnout, some means must 
be provided to reduce the filament voltage 
to the correct value. This work does not 
introduce any visible difficulties, yet we find 
that numerous installations are incorrectly 
calculated, with very poor results. We re- 
fer to the resistance unit, connected between 
the power -supply plug and the receiver. 
In order to perform well this unit must dis- 
sipate a certain amount of power and this 
means that certain technical facts must be 
known: first, the required voltage drop; 
secondly, the current flow during that 
period; and thirdly, the wattage rating of 
the voltage- control unit. Now, we are go- 
ing to make a surprising statement; that 
many men who install such units are not 
aware of these requirements and make hap- 
hazard installations. In one case, the line 
voltage was reduced to 102 volts from a 
120 -volt line. In another case, the resist- 
ance unit overheated and damaged the floor, 
almost starting a conflagration. In both 
cases, the customer was inconvenienced, and 
his complaint was entirely justified. 

The selection of such a resistor is not a 
very technical problem, but it necessitates 
a knowledge of Ohm's Law and, in some 
cases, the principles underlying the opera- 
tion of a power transformer. We realize 
that the average Service Man does not carry 
a meter which will indicate A.C. current 
flow in the primary of the power trans- 
former. Why not approximate the current 
flow in the primary, by calculating the power 
load applied to the secondary of the trans- 
former as represented by the various wind- 
ings, and allow about eighty per cent effi- 

ciency in transformation? 
Service begins at the time of installation, 

not after the set is performing poorly. 

It is too late to discover excessive line - 
voltage after a number of tubes "have gone 
West." Preclude the possibility of pre- 
mature filament failure by checking and 
controlling line -voltage at the time of in- 
stallation. That is the start of service. 
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Leaves from Service Men's Note Books 
The "Meat" of what our professionals have learned by their own 

practical experiences of many years 

By RADIO -CRAFT READERS 

HASTE CAUSES REGRETS 
By G. R. Mann 

A SHORT time ago I was called to serv- 
` a ice a Freshman receiver, which was 

housed in a console cabinet and employed 
a magnetic cone speaker. After listening 
to the set for a short period, I quickly diag- 
nosed the trouble as being in the speaker; 
because it sounded exactly like a speaker 
that was out of adjustment, with the arma- 
ture of the unit striking against the pole 
pieces. Accordingly, I removed the speaker 
and increased the distance between armature 
and pole pieces; but this did not help. 
Then I took the speaker to the shop, tore 
it down completely, cleaned out some var- 
nish on the inside of the coils, assembled 
it and tested it on another met. 

That night I took it back, hooked it to 
the Freshman, and told the owner that I 

had it all fixed up. Imagine my embar- 
rassment when, upon turning on the set, it 
sounded exactly as it did before I removed 
the speaker. 

Then, I started testing the set and found 
a bad power tube ('71A) with very little 

Fig. I 
Mr. Cordaro s handy addition to a test kit is 

pictured in the next column. 

emission. Replacing this tube cured the 
trouble. 

This taught me always to make a com- 
plete test of every set and not jump at 
conclusions. I thought my experience might 
save someone else a lot of needless work 
and embarrassment. 

A HANDY STAGE -TEST ADAPTER 
By Jos. Cordaro 

N almost universal testing device has A 
been devised by the writer. As dia- 

grammed and pictured in these columns, it 
consists of a tube socket, a tube base. :i 

grid leak, a grid condenser, and a S.1'.S.'l'. 
switch. 

A lead from the grid prong of the tube 
base to time grid clip in the tube socket is 

broken, and a grid leak and condenser are 
inserted. The plate lead, too, is broken; 
the ends being brought to tip jacks, or 
pieces of metal arranged to project slightly 
from the side of the tube socket. 

Headphones or a milliammeter may then 
be inserted in the plate circuit, of a tube 
Under test, in the convenient manner 

Fig. A 
The circuit of this handy adapter is Fig. 1. 

afforded; the grid circuit of any R.F. tube 
will function under detector conditions when 
the midget shorting switch is flipped open. 

A PHONOGRAPH -DYNAMIC SWITCH 
By Cecil F. Hardy 

HEN using a dynamic cone speaker 
Y with an electric phonograph (such as 

the Brunswick "Panatrope ") it is desirable 
to connect the system in such a manner that 
the switch which controls the phonograph 
will also control the A.C. input to the dy- 
namic speaker. 

This can be accomplished by the follow- 
ing method: disconnect the speaker from 
the A.C. line, take the turntable off the 
phonograph, and loosen the screws that hold 
the motor in place. Take time motor out of 
the cabinet. The connections from the line 
and the switch go to a binding -post strip 

THE process of editing a publica- 
tion is at time a very pleasant 

operation, but at other times it is just 
the contrary -very disagreeable. The 
difference between the two is nothing 
more than how the material submitted 
for publication is prepared. 

Speaking from the editor's desk, we 
request that contributors please sub- 
mit material typed whenever possible 
and DOUBLE- SPACED; thus allow- 
ing for editorial notations without 
spoiling the day or week -end for the 
printer who is obliged to set the type 
matter. 

We realize that typewriters are not 
always available. We have no objec- 
tion to LEGIBLE hand- written ma- 
terial; but we also suggest that suf- 
ficient separation between lines be 
available to allow for editorial correc- 
tions or comments. 

on each side of time motor. Now take the 
plug off the speaker cord, and connect one 
wire to the side of the A.C. line that goes 
directly to the motor. 'rime other wire con- 
nects to the motor side of the starting 
switch. 

When the motor is switched on, it will 
also switch on time dynamic; and when the 
motor is turned off, the field current is auto- 
matically switched off the speaker. 

A HUM KILLER 
By George W. Brown, Asso. I.R.E. 

MANY A.C. sets hum, even though the 
filter system is quite efficient. I have 

found that, in sets musing push -pull audio 
stages, a 100,000 -ohm resistor RI connected 
across the secondary of the input trans- 
former will reduce the hum considerably. 
In extreme cases, another 100,000 -ohm re- 
sistor R2 may be connected across the sec- 
ondary of the first audio transformer. This 
second resistor may make a very slight 
change in the volume; but it will certainly 
kill whatever hum may be left. 

Fig. 2 
Mr. Brown finds the use of these resistors a 

solution of the persistent hum problem. 

INTERFERENCE FROM MOTORS 
By J. E. Deines 

sMALL induction motors of the split- 
phase type have long been given a clean 

bill of health by interference men; but some 
of them do not deserve it. Not long ago 
we received complaints of noise which was 
traced to a hatchery; and the only thing 
found connected was a 14 -inch ceiling fan, 
used to circulate the air in a large incubator. 

The noise heard was a severe popping 
and, when the fan was shut down, it 
stopped. Since this fan was of the induc- 
tion type, with a squirrel -cage rotor, it did 
not seem a likely source of interference. 

Upon close inspection it was found that 
the metal shell (or case, which houses a 
motor of this kind) collected a static charge 
and that a thermostat- control cable (lead - 
covered) was lying on this case, intermit- 
tently discharging the shell. Giving this 
cable plenty of clearance cured the trouble. 

Several other cases of this kind have been 
f 1 on small home refrigerators, where 
the motor is mounted on fiber supports to 
prevent mechanical noise. Between motor 
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FLASHLIGHT CELLS 

Fig. 3 
Mr. Trad's tube tester quickly determines 
shorts, and prevents disaster to more expen- 

sive apparatus. 

and compressor a flexible coupling is used 
and, when this wears, it lets the bolts touch; 
thus discharging the motor into the com- 
pressor which, in most cases, has a ground 
on it. 

Bonding the two with a short piece of 
wire stops the noise. 

(Mr. Reines is employed as "interference 
man" by the Kansas Power & Light Co. at 
Topeka, and devotes most of his time to 
running down strange noises. A special 
closed-body light truck is used in the work 
and carries equipment including a "Radiola 
26," a smaller four -tube T.R.F. set, and a 
five tuber; as well as "hotsticks," rubber 
gloves, a small sledge -which should be 
effective in correcting sonic sources of 
trouble -as well as an assortment of inter- 
ference filters to be applied on the spot. 
The work is obviously of commercial inn - 
portaince, since radio cannot be sold where 
there is interference. We shall be glad to 
hear further from Mr. Deines, and from 
other interference shooters.-Editor.) 

AN EMERGENCY AERIAL 
CONNECTION 

By K. A. MacKarl 
HERE is a kink that may prove useful. 

In connection with mnv work as a Service 
Man I have been called a number of times to 
look at a sick A.C. set, only to find that the 
aerial had blown down. 

A'hen it is inconvenient to make imme- 
diate repairs to the aerial system, good 
operation often has been obtained by put- 
ting the ground lead on the aerial post (hav- 
ing removed it from the ground post), 
leaving the aerial lead -in disconnected. 

This is shown in Fig. 4. In some in- 
stances this connection has increased 
selectivity and remained as a permanent 
i utnllatioui. 

!MINNA N01 
CDNNCf1ED 

GROUND As, 
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Fig. 4 
Not oeso, perhaps, to most readers; but often 

a eonvement expedient. 
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TESTING TUBES FOR SHORTS 
By Victor Trad 

THE tester shown in Fig. 3 is made from 
three flashlight cells, a tube socket, and 

three flashlight bulbs, and makes it possible 
to test tubes quickly for shorts. This pre- 
caution will save trouble later. 

On inserting a tube in the socket, the 
continuity of the filament is shown by the 
lighting of lamp No. 3; if this does not 
light, the filament is burnt -out. If No. :3 

lights, the other two humps should remain 
dark if the tube is in perfect shape. 

If No. I lights, the grid and the filament 
Of the tube are touching; if No. 2 lights, 
there is a short between the grid and the 
plate. In either case, the tube should be 
discarded. 

Sometimes, however, such shorts can be 
remedied by gently tapping the tube in the 
palm of the hand. This may cause the mis- 
Idnred elements to separate; if they do, it 
will be evident on repeating the test, when 
humps 1 and 2 will fail to light. 

HOW DO YOU TEST A DRY - 
DISC RECTIFIER? 

RADIO -CRAFT especially invites its 
readers to send in their answers to 
this question during the coming month, 
so that we may have, as it were, an 
open forum on the subject in our July 
issue. Each month a different subject 
for discussion will be propounded. 

TROUBLES IN DETECTOR CIRCUITS 
By Raymond D. Wills 

I\ the detector circuit, the two most im- 
portent parts are the grid leak and grid 

condenser. If either is shorted, the tube 
at once adapts itself to radio -frequency am- 
plification; so we must be sure that both 
are O. K. 

The fact that a leak is marked `2 meg" 
sloes not mean anything, if it has been dam- 
aged or subjected to any conditions which 
alter its value. A grid condenser tuav be 
marked ".0(X)25 -mf.,' but that also means 
little if it has not been tested for defects. 

The detector by-pass condenser assists 
performance by keeping R.F. impulses out 
of the primary winding of the first A.F. 
transformer. One must be certain that this 
component is not leaky or shorted, when it 
is worse than no condenser at all. 

So, in the "leaky- grid" detector circuit, 
our troubles are relatively few. If the 
tube is good, we must look for a defective 
grid leak, a defective grid condenser, and 
last -but not least -a shorted by -pass con- 
denser or excessive plate voltage. 

The right value of grid leak is determined 
by truing different resistors until the de- 
sired degree of sensitivity is obtained. Some 
leaks are notoriously for characteristic 
crackling or frying noises. 

The grid -bias detector, however, is dif- 
ferent. It is necessary that the ratio of 
grid bias to plate voltage be exactly cor- 
rect, in order that the tube may operate 
at the proper point of its "characteristic" 
curve. This alone is necessary for good 
reproduction; and a slight change in grid 

Fig. 5 
The vibration of these pipes, changing antenna 

constants, was easily stopped! 

bias completely destroys the condition essen- 
tial to good performance. 

Hence, assuming that the detector tube 
is good, and that the contacts in the circuit 
are perfect, we may say that our troubles 
in a grid -bias detector are commonly con- 
fined to the problem of plate and grid 
voltages. 

These, in the A.C.-operated tube, add the 
grid -bias resistor (where one is used) to 
our list of possibilities, and its by -pass con- 
denser as well as the plate- circuit by -pass. 

WANTED, A PLUMBER 
By Paul Moore 

IT is always interesting to see how other 
Service Men get around troubles; I have 

a very peculiar one to report. I was called 
to a case one evening, with the warning 
that all others had failed to fix the set. I 
found that, every time anyone walked across 
the room, a noise was set up in the receiver. 
I tried tests for microphonic tubes and the 
like, but to no avail. I noticed that a foot- 
step at one point seemed to cause the most 
interference; and I tapped the floor with 
a broomstick till I found the sensitive point, 
when I marked with chalk. I then made 
a small hole through the floor and dropped 
a wire through it, then went into the base- 
ment. Here I found two crossed pipes, 
which would vibrate whenever a person 
walked over the spot. 'l'ha receiver was 
grounded to one of these two pipes. 

I remedied the trouble quickly by driv- 
ing a plug of wood (between the two pipes, 
thus holding them solid; then collected my 
money and went home satisfied. 

TUBE REACTIVATION 
By George Stoneham 

ITHINK that the baking process of reac- 
tivation will be of interest to many 

Service Men and dealers not familiar with 
the method. It is suitable for '26, '71A and 
tubes of similar nature, as well as the 
Raytheon "BII." 'l'he set -up is shown in 
Fig. G. 

I used an aluminum cone at A, to hold 
and concentrate the heat upon the glass 
and elements of the tube. Copper or iron, 
e f course, would be vquadl' efficient. Two 

WIRE CLIP ,liwt r O TO HOLD II TUBE 
TUBE IN 
PLACE. 

.I 
J 

: 110v 
AC. 

ELECTRIC HEATER . i 
Fig. 6 

:t method of rejuveatuon proposed for tubes 
which do not yield to the ordinary method. 
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to five minutes' baking will return the tube 
to normal emission. 

If the temperature is too great, or the 
tube left in the oven too long, the glass 
will melt. 

(Oxide- coated filaments, like those of the 
12A and the other tubes mentioned, are 
not generally supposed to be rejuvenable, 
like the thoriated- tungsten filaments of the 
'OlA tubes. The '80 also has a coated 
filament; but the 1111 11a none, of course, 
and depends on the ionization of its gas 
contents. We shall be glad, however, to 
hear of the results obtained by anyone who 
tries the experiments with tubes, of the 
types named, that have passed their use- 
fulness. Editor.) 

ELIMINATING EXTERNAL NOISES 
By Robert G. Dougherty 

ONE day a lady called me from the 
neighboring town to come and see what 

was the Matter with her radio. She said 
that it was subject to extensive noise inter- 
ference. 

moo 
ANTENNAE ''II 

/ 
RADIO SET 

'álla l i FIXED 
CONDENSER /Z 

110 V. LINE' 

Fig. 7 
Another old idea on aerial installation which 

may solve baffling interference problems. 

HIGH- TO SUCCEED' 

IMPEDANCE 
HIGH -GRADE STAGE 

PICK UP 
AUDIO TRANSFORMER 

G 

Fig. 8 
The method of coupling shown preserves low 

notes and gives better volume. 

On arriving, I found that the set was a 
new Victor, less than a month old, and that 
it had always acted in that manner. 'l'he - 

people wanted the radio, but would not 
keep it unless the noise could be eliminated. 

I looked for the usual transformers on 
the light -line, and the favorite old stand -by, 
oil burners; I tried filters in the light -line, 
but they did not stop the noise. I tried 
changing the aerial and ground; that was 
useless. The set was all right, and I was 
sure the interference was farther away 
than a block or two. But what it was, I 
could not determine. 

Then came a happy thought. I grounded 
the far end of the aerial, and the noise 
quieted down. I then put a fixed con- 
denser in the ground wire, and the set 
worked perfectly. The loop thus formed 
was so large that little directional effect 

was noticed. In fact, some stations came 
in better than before. (See Fig. 7.) 

MAGNETIC PICK -UP CONNECTIONS 
By J. Roth 

IF a high -impedance pick -up is connected 
as shown in the sketch (Fig. 8) better 

results will he obtained; there will be an 

improvement in bass reproduction, and also 
greater vol . 

'l'his method is necessary when the first 
stage of audio is resistance -coupled; other- 
wise, high -note attenuation will be no- 
ticeable. 

DEEPENING TONE- SHARPENING 
TUNE 

By M. H. Berry 
IN some instances we find individuals who 

wish augmented bass reproduction. To 
(Continued on page 532) 

Fig. 9 
The use of the condenser shou-n, with a switch, 
gives a regulation of the reproducer's tone to 

suit the ear. 

A Simple T'ester for Gaseous Rectifiers 
By BORIS S. NAIMARK 

NOT long ago a client of mine called nee 
on the phone and told ate of the 

trouble he was having with his electrified 
battery receiver. Being more radio-wise 
than the average owner of a radio receiver, 
he was able to make himself quite explicit 
as to the trouble he was having, and, judg- 
ing by his description of the "ailment," 
it appeared to me that all his troupe was 
clue to a worn -amt Raytheon tube he was 
using in his Majestic "ll" eliminator. 

Logically enough, I told my client that, 
before he dismantled the set and brought 
it down to the shop for repairs, he should 
take the Raytheon tube from his eliminator 
and have it tested in one of the radio stores 
that happen to abound in his vicinity. 

I thought that this was the end of the 
matter and that, while I may have lost a 

job, my professional demeanor was instru- 
mental in adding another friend to my al- 
ready long list. You can imagine my aston- 
ishment when, about an hour and a half 
later, the same gentleman called me again. 
7Ie had gone from store to store in bis 
neighborhood, and even to several radio 
stores out of his neighborhood; but it scents 
that not one of them was equipped to test 
the Raytheon tube. The dealers were nice 
enough; practically all of them offered to 
sell my client a new tube and refund the 
money upon demand, within a reasonable 
length of time, if the trouble were not in 
the tube proper. 

The Service Man in the field can easily 
tell when any rectifier tube is weak. He 
takes the voltage readings in the various 
tube sockets and, if the plate voltages are 

consistently lower than the values specified 
as normal by the tanker of the receiver 
under test, the trouble, more often than not, 
lies in the rectifier, whatever its type or 
make. 

In the shop, however, the conditions are 
somewhat different. It is not logical that 
a dealer should go to the trouble of test- 
ing a rectifier tube by placing it in a receiver 
and then testing the iiVuilable plate voltages. 
Furthermore, the average tube tester found 
in the store is perfectly satisfactory for test- 
ing filament -type rectifiers, but unsuitable 
for the test of filmnentless, gaseous, Ray- 
theon -type rectifiers; since a special circuit 
is required. 

PLACE DIAL ON SHAFT 0-25000 ONMS 
VAR. RESISTOR. OF THIS - RESISTOR 

Fig. 1 
The simple circuit shown gives a method of 
testing cold. cathode rectifier tubes; it must be 

calibrated with a good tube. 

It is quite possible to make an inexpen- 
sive, simple, efficient, and accurate Raytheon - 
type tube tester. The circuit arrangement 
(see Fig. 1) is exceedingly simple and all 
the parts required (with the exception of 
the meter, which the reader probably al- 
ready treasures as a part of his testing 

equipment) will be found in the proverbial 
"junk-box." 

Take a new and perfect type "1111" Ray- 
theon rectifier (type "B" is practically ex- 
tinct) and insert it into the socket of the 
tester. With the shunt resistor in the "Off" 
position, plug the tester into the electric 
outlet and note the voltage reading on the 
meter. This is reading No. 1. Then gradu- 
ally move the arm of the resistor, and note 
the various voltage readings corresponding 
to the various conditions of load imposed 
upon the rectifier. This is best done by 
having a calibrated dial on the shaft of 
the load variable resistor R. Prepare a 
little chart showing the various resistor dial 
readings, and the corresponding voltmeter 
readings. These readings will be "stand- 
ard," and will serve as a criterion for other 
gaseous rectifiers to be tested in the future. 

Quite naturally, the weaker the tube un- 
der test, the lower will be the voltage read- 
ings corresponding to the various load con- 
ditions. It should be borne in mind that, 
the lower the value of the resistance across 
the rectifier, the greater the load and the 
lower the voltage available. 

In conclusion let me say that the above 
tester may he built into a box and thus 
make it suitable for panel or counter use. 
Also, those who have an old Raytheon -type 
eliminator on hand may use that in con- 
junction with a variable resistor and a D.C. 
voltameter and get substantially the same 
results. In sudi a case, both the load re- 
sistor and the voltmeter are connected across 
the "11+ Max" and the "B -" terminals of 
the eliminator. 
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Operating Notes for Service Men 
The innumerable little things which are not in the books, a Service 
Man must learn by experience. Some may learn from the experi- 
ence of others; and Mr. Freed has had a great deal of it which he 

relates freely here. 

SLit VICE MEN have a simple test, to 
determine whether noise in a set is 
internal or external, by disconnecting 
aerial and ground leads. If the noise 

ceases when these wires are disconnected, 
the noise is caused either by a had antenna 
system or by atmospheric conditions, etc. 
If the aerial is in good shape, then the con- 
clusion may be reached that the noise is 
static or due to a noisy locality. However, 
this is not always true. Many instances 
have been found where, though the aerial 
installation may be seemingly perfect, it is 
not really so. If another aerial, nearby, is 
grounded, or crossed with a third aerial, 
and the lead -ins are near and parallel with 
each other, noise may be picked up by 
induction. 

A very handy, simple, vet efficient, addi- 
tion to the kit of a Service Man is a No. 3 
crochet needle. Its purpose is that of a 

BLOCKS 

WOOD 

FILTER BLOCK 
BOTTOM SIDE UP 

FIG.1 

I GAS FLAME 

FIG.2 

The crochet needle might be used by the Sery 
ice Man to knit socks in his spare time 
(laughter) but as a matter of feet, it is e 
very handy tool for modern tube sockets. The 
process shown at the right is the only one of 
salvaging some parts; but care must be taken 

not to get the scaling compound too Aot. 

prong straightener. By inserting the needle 
into a socket, through the holes, each prong 
in turn may be caught by the nick in the 
needle and pulled up into place (Fig. 1). 

Atwater Kent Models 
On occasions of a complaint of choppy 

and husky reception from the A. K. "Model 
55 A.C.," the trouble has been found to lie 
in the detector biasing resistor between 
cathode and ground. The symptoms re- 
semble those of a lack of bias in the power 
stage, and the condition is hard to check 
with a low- resistance meter and a 41/2-volt 
"C" battery. The value of the resistor in 
question is approximately .50,)00 ohms. 

When the A. K. "Model 37 A.C." shows 
up with "shot" filter condensers, the prob- 
lem of the best method of repair arises; 
since these condensers are connected in- 
ternally to the chokes in the pack (which 
is composed of two sections; the transformer 
and the filter block). If a new filter block 

By BERTRAM M. FREED 
cannot he obtained, the damaged unit may 
be inverted upon two blocks of wood in a 
can and heated (Fig. 2). The sealing com- 
pound used as a filler will soon melt and 
run out. If care is taken, the filter chokes 
and output choke can be salvaged. After 
cleaning the block, it is possible to replace 
the damaged condenser with new, and 
finally run melted paraffin into the assembly. 

If, after all tubes in an A. K. "Model 41 
D.C." have been tested, and it has been 
determined that direct current of proper 
polarity is being obtained from the house - 
line outlet, test the R.F. chokes in series 
with either side of the line. These chokes 
are wound on small, round strips of com- 
position, and located directly beneath the 
connection block in the pack. It is easy to 
repair therm by rewinding with No. 22 S.C.C. 
or enameled wire. (The connections are 
shown in Fig. 3.) 

An open circuit may be found in the 
voice coil of an A. K. dynamic. In many 
cases, this is in the leads running from the 
frame of the speaker to the coil; these are 
glued to the cone, and held to it by trans- 
parent adhesive tape, which covers the 
soldered connection between the leads of the 
voice coil and those from the frame. If 
vibrations of the cone during operation 
break this soldered joint, an open circuit is 
produced. 

Bosch and Others 
The Bosch "28" tuner chassis has six ad- 

justing condensers near the tube sockets, ass 
shown in Fig. 4. Many confuse the neutral - 
izing condensers with those used to trim 
the tuning condensers. The correct positions 
are indicated in the sketch. 

Sometimes an abnormal Irma in this set 
nun' be traced to n shorted B.F. bias. There 
arc shunted across the '26 filament circuit 
two condensers in series, with their center 
connection grounded. If one of these con- 
densers is shorted, if causes the condition 
described. 

The Bosch, Colonial and Sparton D.C. sets 
use large filament resistors, which as severe 
jolt may crack. If so, the winching nmav 
be intact; and a large copper ground clamp 
of ordinary type may be then tightened 
about the broken section to hold it in place. 

The I'hile° screen -grid and neutrodvne- 
plus nunlels have a low hum level; if annoy- 
ing Innm is found and all circuits and tubes 
test O. K., it is a good policy to examine 
the speaker plug prongs, which may have 
become corroded and dirty-. Clean the 
prongs with steel wool, and replace the plug 
in its socket carcrully, to correct this 
condition. 

In the Zenith "42," which has three stages 
of audio with a '50 amplifier, n complaint 
of fading, oscillation and noisy reception 
has been traced to the R.F. by -pass con- 
denser which is situated near the combina- 
tion switch and volume control. The lug 
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Fig. 4 
The positions of the small adjustable con- 
densers in the Bosch -2S" are shown here. 
Some Service .lien have had trouble in distin- 

guishing the two groups. 

on this condenser was found to be broken 
internally. Contact was thus made and 
broken, causing a drop in volume and ex- 
cessive oscillation. 'l'he quickest remedy 
was to replace the condenser. 

In new Majestic sets, where the receiver 
and pack are a single unit, the mistake of 
unsoldering the speaker leads from the con- 
nection block, under the metal shield of the 
chassis, has been made. This is unneces- 
sary; for these leads are soldered to n plug 
which can be pulled from the chassis. In- 
cidentally, in this model, the external line 
hilhutst has been replaced recently with a 
block contaair,ing Voltage taps, to regulate 
the A.C. input to the set. 

In ltadi"la and Brunswick superhetero- 
dynes, severe nmtorboating or excessive os- 
cillation (if all tubes are O. K.) indicates a 
condition which cannot be remedied by ad- 
justing the external oscillator trimmers. 
The only remedy is to correct the inter - 
mudisate -fr quency transformers. This pro - 
et.dure has been ironed clown to a relntivel- 
si mple ma ter, and will be explained in a 
future article. 
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Fig. 3 
In an .l.S. "41 D.C." it us well to test the 
chokes RFC 1 and RFC 2, shown above. They 
are in series with the house line, to prevent 
interference from being picked up tivouah this 
connection. iluese may Sc readily repaired. 
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Wh Some Radio Manufacturers Fail 

TIIE fact that this company services 
and installs radio sets for about 
fifteen radio dealers, who do not 
maintain service departments, has 

given us the opportunity to get angles of 
new thought, between the customer and 
the dealer, that possibly other Service Men 
have missed. 

It is our opinion that, each year, more 
and more radio set buyers and those who 
are trading in old sets for new ones are 
seeking to buy, not only a good radio, but 
also service. And, as this tendency in- 
creases, the manufacturers who will not 
service their sets and who will not place 
their technical (lata in the hands of even 
those Service Men who may have need for 
it, are going to be automatically eliminated 
by those who really control the industry- 
the buyers. 

Are hope the continual ego and references 
to ourselves in this article will be excused; 
but it is necessary that we relate an incident 
that actually occurred. We were involved. 

We were in need of a part for a standard 
radio, one well advertised. A telephone can 
to the distributor's service department was 
made, and we were told that they had the 
part in stock. When we said that we would 
send down for it at once, we were told that 
they could not sell this part separately but 
that if we sent the radio set down they 
would install it. They were promptly told 
that a part of different manufacture would 
he substituted for it. 

This is co- operation. In effect, this well - 
advertised set was an orphan. Its father 
disowned it. 

On the contrary, a customer brought in 
for repair one of the highest -priced radios 
on the market. A. test disclosed that a 
center -tap resistor was burnt out, together 
with a few sections of the condenser hank. 
'l'he service department for this radio fur- 
nished us with parts without question, and 

By L. H. H000;h 
also gave us some pointers on servicing this 
model which proved to be very valuable. 
This radio set is of a make that did not 
drop in the latest crash, and one that was 
evidently not in overproduction. 

REAL CO. OPERATION 
One of the biggest surprises we have had 

in years happened a few days ago, when the 
local engineer in charge of Sparton service 
(a very competent man) made a special trip 
to our office to give us information that we 
might be able to use in the service of Spar - 
tons. He started in with the tubes, that 
might be switched with the special Cardon 
tubes used in some models of this make; 
then went on to an easy and efficient way to 
balance, an understanding of the band -pass 
filter used in this set. and an easy and 
efficient way to make the set more selective. 
A special tool is required in order to bal- 
ance, because the equalizing condensers are 
reached through a hole in the base; this 
tool was furnished free of charge. 

It is not hard to figure out what our 
attitude will be when we arc called to 
service a Sparton. \Ve will think that at 
last here is a manufacturer who will back 
us up. 

You will note that this set did not drop 
its prices. 

I think there is a very definite connec- 
tion between the set uuannfacturers who 
maintain fair prices and their service to set 
owners. 

I think a careful analysis will show (with 
that one big exception -and they haven't 
made their money from selling radio sets) 
that the litany makers who have gone down 
the bankruptcy route are largely of the 
kind who have ignored service completely. I 
think that, if the figures were available, it 
would be found that those who arc the 
most prosperous are those who are building 
for the future by trying to give some service. 

There is no doubt that there is not one 

manufacturer to -day who realizes the neces- 
sity of furnishing accurate technical data 
to Service Men. I can understand their 
unwillingness to put this data in the hands 
of incompetent men; but who is there to 
say who is incompetent? Most incompetent 
radio men el' ' ate themselves. The com- 
petence of most manufacturers' Service Men 
is certainly to be questioned. They have 
an opportunity to work on one type of set 
all the time; they must have the saline kind 
of troubles coming up all the time. Surely 
they could learn something from that, with 
the manufacturer's constants and circuits 
at hand for their guidance, and they should 
become experts in a short time. Many of 
them are, but there are a lot who actuallv 
do not know the set they work on year 
after year. 

'l'he Service Man handling a large num- 
ber of different brands, and particularly 
the so- called independent Service Man, has 
a vastly harder problem. His is the busi- 
ness of repairing all kinds of sets, all kinds 
of circuits, all kinds of troubles; and he 
must be efficient, must have sufficient basic 
education on which to rest common -sense 
practice, or he cannot survive. Then, if he 
does survive without the aid of the differ- 
ent manufacturers, he must be efficient; and 
the manufacturer should present him with 
all the facts in his possession -even to the 
volume marked $1.50 and etched in gold. 

It is our policy, and will remain so, to 
refuse to pan' any manufacturer for his data 
sheets. IIe has built a complicated machine 
and sold it to the public for American 
money. Ile cannot send men from his fac- 
tory on every trouble call; this work must 
he delegated to Service Men all over the 
country. Would he send a nian out from 
the factory improperly equipped? Then he 
either Faust not want the set repaired, or he 
w,ndd equip Service Men with data sheets 
on his product. 

Broadcasting and Servicing 

MUCH has been written about the pres- 
ent attitude of manufacturers toward 

Service Men. 
It has become almost a sin the way the 

public has been led around by the R.C.A. 
and the Radio Commission. 

I haze been servicing sets for some time 
and have been in the game since the one- 
tube days when we could get real radio 
reception. 

If the proposed 71/4-kc. separation is put 
on by the Radio Coiaunission, it will throw 
practically every set that is in use to -day 
into the discard; because 90 per cent. of the 
sets will not separate the stations as they 
are now classified. 

It is true that the chain programs come in 
good through the cleared channels; but, if 
you wish to get anything else except chains, 
you may as well shut off and go to bed. 

By ROY DOUGLASS 

Nothing is more disgusting than to listen 
to ten or fifteen minutes' harangue every 
morning, noon and night a a bout the various 
stores on Woodward Avenue, or some kind 
of face powder. Also, 50 per cent. of the 
broadcasting is phonograph records. 

The public should get sonic kind of action 
on this matter. 

A radio listeners' league in every com- 
munity will be an absolute necessity, if 
this kind of nuisance is to he stopped and 
the quality of broadcasting brought back to 
hint it was two years ago. 

Regarding the proposed 71'_ -kc. separa- 
tion: What would the attitude of the public 
be, if the motor car manufacturers all put 
out a 1931 numkl car with a different type 
of engine, that did not burn the present 
fuel, and the gasoline companies refused to 
furnish gas for our present cars? 

The average manufacturer's dog-in-the- 
manger policies cure very near this line. 

Living as I do in a semi -rural community 
I have to repair numbers of the older hat - 
tery -type sets that would separate the sta- 
tions very satisfactorily two years ago; but, 
at present, one cannot get over from six 
to nine stations without a heterodyne whistle 
from each side. 

It looks to me as though the manufac- 
turers are having their innings now: but, 
if the present policies are kept, if will be 
it big loss to one of the finest institutions 
in this country. 

Nearly every person is very much dissatis- 
fied with the present crowded broadcast 
situation; and many more sets would be sold 
if the hand were reallocated so the stations 
could be brought in clear. Blame of non - 

(Continued as page 5.29) 
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These two models differ only in the power 
supply to which they are adapted: their R.P. 
chasses are identical. The "523" is designed 
for standard 60 -cycle alternating current; the 
"526" for operation on a lower frequency -25 
cycles up-and is recommended for even 50- 
cycle supply. The receiver proper has three 
stages of '24-type screen -grid amplification, with 
'27 -type detector and first audio; and employs 
a '27 type tube in a special circuit as an auto- 
matic volume control, described later. The 
push -pull '45 -type power stage and power sup- 
ply is a separate unit, different in the two 
models. This unit is accompanied by a dynamic 
reproducer, built into the console; its field -coil 
resistance is 2000 ohms. 

The complete circuits are Shown in schematic 
diagram below: the values of the parts shown 
are as follows: 

Resistors: . RI, the manual volume control 
(operated by lower right -hand knob) 50,000 

ohms; It2, R4, R6, each 2 megohms; R3, R5, 
R7, R15, R18, R19, each 1000 ohms: R8, 
10,000 ohms; R9, 2,000 ohms; RIO, 100.000 
ohms; R11, 50,000 ohms; R12, 500 ohms; R13, 
130 ohms; R14, 200 ohms; R16, 1,500 ohms; 
R17, 3,000 ohms; R21, 30 ohms center -tapped; 
R22, 750 ohms. Capacities are as follows: C2, 
C'4, C6, each .0005 -mf.; C8, .001 -mf.; C9, 
Cpl, C12, C13, C15, C16, 07, C19, C20, 
each 0.3 -mf.; C10, C14, C18, C23, each 0.5 -mf.; 
C21, C22. C25, C27. (high -voltage), C28, each 
2.0 -mf.; C26 (high -voltage). 5.0 -mf.; C24, .0005 - 
mf.; C29, C30, each .07 -mf.; C31, .025 -mf. 
1220 has a value of 3,300 ohms, with a '45 
tube; and the "Strap" illustrated replaces a 
resistor used with '50 amplifiers. 

The plate circuit of \'3 is coupled through 
C24 to the grid circuit of VG, the automatic 
volume- control tube, which automatically gov- 
erns the amplification of VI and V2 by chang- 
ing the grid bias of these tubes; and thus main- 
tains a constant R.P. voltage output. R14, 
adjusted by the knob at lower left, is the manual 
control for correct regulation of this tube; at 
its extreme setting, in a counter -clockwise di- 
rection, the magnetic pick -up is connected to 
the A.F. amplifier binding posts, while the de- 
tector is disconnected by Swl. 

\'6 is located in the round shield can and 
may require replacing. To check the opera- 
tion of this tube, turn the automatic volume 
control on full and remove the tube. The volume 
should remain approximately the same. Now 
replace the tube and (after it has again be- 
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A bottom view of connections at the right 
of the chassis: showing positions of ter- 
minals at top and in the center. The fig- 
ures at the right edge show the positions 
of the terminals in the circuit; the voltages 
at the left, the respective rcadmgs betreten 
them and ground. "B -" or No. 5 ter- 
minal, is below ground potential. The 
sequence of tubes in the sct is from left 

to right, with V6 between V4 and '5. 

come sufficiently heated) change the volume 
control setting to low volume. If the tube 
should now be removed, the volume will be 
restored to approximately the same level as with 
the volume control turned on full. If the 
volume increases during the first test, the tube 
is over -controlling and should be changed. (Such 
a tube will operate exceptionally well as a de- 
tector or first audio tube.) If the volume does 
not increase during the second test, or if the 
control does not reduce the volume to a whisper. 
the volume -control tube is under -controlling and 
should be replaced. Such a tube may be found 
defective for operation in any other position. 

R.F. choke Chl (located on a single mounting 
on the lower side of the sub- panel) is catalog 
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t.v,Lvr, 
No. P55516. Ch2 has a D.C. resistance of 
about 325 ohms. The primaries of Ti and 
T2 have resistances of about 800 ohms each. 

The voltages shown in the illustration are the 
operating potentials obtained with a 115 -volt 
supply. Accidental grounding of a high- poten- 
tial lead, during test, may burn out resistors, 
damage \-9, or blow fuses. 

The aligning condensers, mounted on the 
front of each unit of the gang condenser, are 
reached by removing the chassis and adjusting 
through the four round holes in the front of 
the upper shield. This operation is to be per- 
formed while the set is tuned to a weak signal, 
of a frequency below 1,300 kc. (230 meters): 
or, since the volume of a station is continually 
varying, an A.P. -modulated R.F. oscillator may 
advantageously be used instead. Start the 
alignment process with the circuit of VI. The 
maximum capacity of C7 is not the same as for 
Cl, C3 or C5; hence the "apparent" selectivity 
at high frequencies (low wavelengths, and due 
to the increased number of dial- scale -divisions 
per station -carrier position) will not be as great 
as in the other stages. 

To change the drum dial lamp, turn the drum 
dial so that the opening is on top. The bulb 
may then be reached with the fingers. 

The sensitivity of this set is so great that 
the antenna binding post will pick up sufficient 
energy. in certain localities and under certain 
conditions, to give loud- speaker reproduction 
of the signal without antenna or ground being 
connected to the set. If this energy is in the 
form of interference from radiating electrical 
equipment or a powerful broadcast station, it 
may cause disturbance with RI and R14 ad- 
justed for maximum volume. 

Oscillation or squealing, if not due to a sta- 
tion heterodyne, is almost certain to be due to 
a defective by -pass condenser or faulty tube. 

Resistors R11, RIO, R9, R8, R13, R15, 
R16, and R17 are placed in this order and un- 
derneath the sub -panel; the last four are of 
the vitreous type. Rl2 and R18 use a double 
mounting, inside the base. R19 is mounted 
singly inside the base at the rear. 

The rating of a replacement fuse is 3 amps. 
The chassis is held by four large machine 

screws through the bottom of the cabinet. 
The output transformer T3 is held by four 

screws and covered by a steel protector, held 
by two wood screws. 

This receiver works best with a good ground 
connection. 
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Radio Service Data Sheet 16 

RADIOLA 25 SUPERHETERODYNE 
This circuit is one of the variations of tilt 

"Second- llarnsonic" Radiola Superheterodyne 
in which the tirst tube is retlexed for the first 
stage of intermediate -frequency amplification. 
The "sequence" of signals in this circuit is 
as follow s: VI may be considered as both 
the first stage of R.F. amplification at the 
broadcast wavelengths, and the first stage 
of intermediate- frequency amplification at 45 
kc.; V2 is the oscillator and first detector; 
V3 is the second intenuediatcfrequency am 
Wilier; \4 is the second detector; V5 is first 
A.F.; and V6 is second A.F. The desired 
signals are selected by the loop and Cl. 
Since L1.\ has a high impedance to the broad- 
cast frequencies, the signal, having passed 
through C5, is amplified by V1 and the out- 
put fed to the grid of oscillator \2 through 
the aperiodic R.P. transformer L3 -L4. (The 
grid circuit of V2 is tuned by L10 -C2.) (To 
prevent circuit oscillation in VI, neutraliza- 
tion has been effected through the use of 
LI1i- C3 -C6. C6 is contained inside the cata- 
comb and adjustment of this unit is made 
at the factory.) The intermediate -frequency 
component in the plate circuit of V2 is coup- 
led by L2 to LIA and then amplified by VI. 
The amplified output of VI at this frequency 
is coupled by L5 -L6 to the second I.P. ampli- 
fier V3; and then, after amplification, by 
L7 -L8 to the second detector \'4. The A.P. 
output of this tube is amplified by V5 and 
V6 in the usual manner. 

The units that comprise the "catacomb" 
are contained within a metal can, represented 
in the diagram as a dotted outline, and sealed 
with resin. 

L9-1.10 are mounted on a bakelite plate 
under C2. L10 is the upper and L9 is the 
lower coil (see detail at extreme left); while 
5 and 4 are the outside leads, connected as 
shown in the schematic circuit. 

A continuity test of LIA is completed by 
touching the brass statortube of C6; which 
is accomplished by gently prodding through 
the small hole, in the top plate, between the 
sockets for V1 and V2 ( "CT," in the diagram). 

If one of the two connected phosphor- bronze 
contact springs in the loop socket breaks, 
the unused spring (see X in detail at extreme 
left of diagram) may be used as a replace- 
ment. These springs drop into the receptacle 
and lock into position; they are removed by 
pushing a small screwdriver into the holes 

LOOr' 
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C1 

C4'I 

C5 

CT 

s C6 

I I Ill, side to the 1,51:00e receipt. e le. ll 
the contact spri ligs on the end tit the loop 
become flattened because of misuse, they may 
be sprung out again by using a screwdriver 
placed underneath (this must be dune very 
carefully, else the insulating shell will be 
split by the excessive pressure). 

if the loop is so jarred as to lose its up- 
right position, it may be re- located by loosen- 
ing the four machine screws that lock the 
socket -collar in position, moving it around 
until the loop is again vertical, and then 
tightening the screws. 

Since both sides of the loop are at a different 
potential from the "A" battery, a "dead" 
"C" battery may be an indication that one 
side of the loop circuit has become grounded; 
the loop may ground if it is carelessly in- 
serted into the receptacle. 

V7 is a protective lamp (No. UV -877). It 
is a double -tilantent bulb of the "double - 
contact" bayonet -base type; either or both 
filaments light or burn out if a short- circuit 
occurs. In some models of the "25' this 
lamp and its I.0 -ntf. by -pass condenser C13 
have been eliminated. If a replacement lamp 
is not available, temporary operation may be 
obtained by twisting together its three leads 
1 (nut numbered), 2 and 3, 

lion removing front the cabinet the chassis 
and booking at its rear, there will be seen 
a hakelite connection strip containing 20 con- 
necting lugs; the loop con uects to No. 1 at 
the extreme left, while No. 20 at the extreme 
right is not connected to anything. Seven- 
teen black wires are seen to leave the cata- 
comb Ind connect to the lugs shown in the 
schematic circuit as numbers within circles. 
By rocking the catacomb on its spring -cradle 
it will be possible to discern figures, stamped 
on a bakelite plate underneath the top of 
the "cat," numbering from 1, at left, to 17 

(right) which appear in the diagram as num- 
bers within squares. These stranded leads 
may short, in a few instances, between two 
connecting lugs; or between a lug and the 
case of the "cat." which is grounded tó 
"Al-"; or, they may break. 

Also at the rear of the "cat." is a connec- 
tion- p ;usel called a "bus bar" which wires 
the filaments either in parallel (as shown 
in the circuit) or in series, when the con- 
nection -panel is the special one inel mled in 
the 'A.C. package" required for A.C. opera- 
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Inn! of this set. Unlighted tubes or noisy 
operation may lie due to loose screws holding 
and connecting this U.C. bus bar to the 
specially -provided filament connections of the 
tube sockets. 

Looking at the front of the set, the loop - 
tuning condenser Cl is at the left; the oscil- 
lator- condenser C2 at the right. Noisy or no 
reception may be duc to the rotor pigtail of 
C1 or ('2 touching the stator. 

As will be noted from consideration of the 
diagrams, the output of the detector may be 
connected to an external power amplifier 
through tap 19; or this tap may be connected 
to a phonograph pick -up to utilize the :\.F. 
amplifier alone. 

Looking at the "cat." from the front, and 
counting from right to left, tubes 1 to 5 are 
type '99 tubes marked VI to V5 in the dia- 
gram; V6 (the left and sixth tube), is a type 
'20. if a single tube is much below par, it 
is necessary to overload the remaining tales 
to bring reception up to standard, and then 
the tubes deteriorate rapidly; whereas normal 
life may well be a year and over. The fila- 
ment potential should never exceed 3.3 volts. 
and to determine accurately when this voltage 
has been obtained, a good voltmeter should 
be connected to the two tip jacks provided 
on the front vertical panel, just above the 
filament switch, and shown in the sch entat:c 
diagram as tip jacks 1 and 2. R3 is the left 
and master control ( "Battery Setting ") of 
these filament potentials; while R2 (right, or 
"Volume Control ") still further reduces the 
voltage applied to V3. 

Batteries of the correct size for the cont- 
partntents of this set are as follows: Cl, 
Burgess No. 5156131' or Eveready No. 768; C2. 
Burgess No. 2,370 or Eveready No. 771; A3, 
6 Burgess No. 6 or Eveready No. 7111 dry 
cells; 134, 2 45 -volt Burgess No. 10308 or 
Eveready No. 770; B5, 2 22''4 -volt Burgess 
Nn. 2156 (or 2158) or Eveready No. 779. 

By plugging into the socket of V5 or V6 
a dummy tube base, to the grid -prong of 
which is soldered a lead wire, it is possible 
to couple through TI or T2 the output of 
\'4 or V5 to an external power amplifier of 
any type, such as push -pull '45s. 

The fixed condensers shown in the schematic 
circuit are, except for ('13. within the "cat." 
non replaceable, and have values which are 
not available here. 
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The Service Man's Open Forum 
A SERVICE LEAGUE 

WE are organizing a Radio Service 
League in this territory. Any infor- 

mation you can give us will be highly appre- 
ciated. Our purposes arc: 

(1) Better Radio Service; 
(2) Radio Servicing; 
(3) Experimental Radio and Theory; 
(4) Television; 
(5) Short -Wave Work; 
(6) "Sound Projection" Engineering; 
(7) Amateur Transmitting; 
(8) Other Electrical Work; 
(9) Standard Prices on Servicing Work; 
(10) 

J. CLARE ELLIOTT, 
Maysville, Penn. 

(Mr. Elliott's tenth subject, which he 
omitted, might well be the detection and 
prevention of local radio interference, which 
can be dealt with best by an organization. 
The list of subjects combines the interests 
of the radio amateur and experimenter with 
those of the Service Man; among a small 
group, these distinctly separate fields may 
be of common interest, as here shown. We 
shall be especially glad to note the organiza- 
tion of Service Men in various communities 
for better technical and business practice. - Editor.) 

SHOOT IF YOU MUST! 

MY article, "How a Service Man Does 
It," in the October issue of RADIO- 

CRAFT, dealing with repairs to transformers 
and chokes, seems to have caused much con- 
troversy. 

By "shooting" (or impressing a voltage 
higher than the rating under which a choke 
or transformer operates) the winding, an 
open circuit may often be closed; the pro- 
cedure will work in about nine cases out of 
ten. All this reminds me of a conversation 
with another Service Man with whorl I was 
checking in the previous day's work: 

SERVICE MAN: "'This set had an open 
second audio primary, and I told the cus- 
tomer that we would change the chassis." 

CHECKER (myself): "Did you try `shoot- 
ing' the transformer ?" 

S. M.: "Did you read that article in 
RADIO- CaAt-r, too? It's a lot of bunk." 

C.: "What makes you say that? Did you 
ever try `shooting' a winding ?" 

S. M.: "Sure: once -and it doesn't work." 
C.: "You go back today and try it; and 

report to me tomorrow." 
(Wait between acta) 

S. M.: "It worked, after two tries at it; 
and I waited an hour to see if it would stay 
put. But I think we'll have to change the 
chassis, anyway." 

C.: "No, we won't. You see, I wrote the 
article, and I happen to know that it 
works." 

S. M.: "You -" (speechless.) Exit. 
I believe that RADIO- CaÂt -r is doing ex- 

cellent work. The Data Sheets are very 
useful to one who is interested in doing the 
business of repairing sets well; speaking 
for a number of Service Men, I may say that 
they would all like to have plenty of data on 
D.C. operated sets, which many will agree 

OPPORTUNITIES 
The "Opportunities" column of this 
month's issue of RADIO-CRAFT will be 
found on page 543 of this issue. The 
Service Man who desires to take ad- 
vantage of this feature may do so 
without cost, as explained there. 

are harder to work than A.C. Your short- 
wave department should be h larger. 
Keep up the good work. 

BERT M. FREED, 
55 Dean St., 

Brooklyn, N. Y. 

WHAT'S THE USE? 

IHAVE just read Mr. Naylor's article, 
"Don't Blame the Tubes Till You Know," 

in the February issue. I have just cause 
to say that Mr. Naylor is right; as I have 
been in the radio game for about five years, 
and have had a good many chances to ob- 
serve the methods used by the various 
dealers. At present I have in mind one 
for whom I did some work during the past 
few months; he was supposed to be the rep- 
resentative for the sets he handles. When 
I asked him for the diagram for one set, he 
politely told me that it was not necessary; 
that I should just go and look the set over 
and put in a new detector tube, for that 
was all that was likely to be the matter. 

When I got on the job, I tested the tubes 
anti, as they were all O. K., I went at the 
circuit and found that the trouble was due 
to a broken -down by -pass condenser and 
one of the R.F. coils, which was shorted 
by a piece of wire which was unnecessary 
in the set. I removed the wire, and the set 
worked better at once. (I followed out the 
circuit by means of a diagram I had re- 
ceived from the National Radio Institute, 
of which I am an active student.) 

After the set was taken back, and the 
customer satisfied, I told the dealer about 
it. He carne back at me with- "Well, if 
you had put in a new tube for them, they 
might have been just as well satisfied 

Now talk about your 100% cooperation 
between the dealer, the Service Man and the 
customer! 

It would be a very good thing for all 
concerned if time manufacturers would give 
a little more thought to the subject of hav- 
ing thoroughly qualified mien for their dis- 
tributors. 

CARL F. BROSKEY, 
Reading, Penn. 

HITS THE NAIL ON THE HEAD 

IHAVE been a reader of your radio pub- 
lications for several years, and in De- 

cember RADIO -CRAFT (Page 249) I note a 
letter from Mr. Delbert Myers. 

Having broken into the Service game sev- 
eral months ago, this particular letter inter- 
ests Hue; for it certainly hits the nail on 
the head. 

I encounter the conditions mentioned in 
the letter, and, were it not for the fact that 

I have considerable data on hand, THANKS 
to publications such as yours and others, as 
well as information gained of the N. R. I., 
I would have been up against real snags. 

So I say, WHY should the manufacturing 
concerns be so tight with their information? 
We get the jobs out regardless; but often a 
little information regarding peculiarities of 
circuit design, values of constants, etc., 
would greatly facilitate service. 

B. G. CLOTHIER, 
Santa Maria, Calif. 

STANDARDIZATION WANTED 
IHAVE been a reader of RADIo-CRAt-r 

ever since it was put on the market; in 
fact I was one of the charter subscribers. 
I am specially interested in the Service Data 
Sheets which come out monthly. 

Why not have binders made to fit these 
pages and hold about two or three years' 
run of the Service Sheets, and have the 
pages perforated at the back; so they could 
be easily removed for insertion in the 
binders? 

I am sure that every Service Man who 
buys your magazine would be glad to pay 
a nominal sum for such a binder; because 
he would have all of the data at his finger 
tips at all times, and would have his maga- 
zines intact for future reference. 

The number of Service Men who read 
your magazine will run up into the thou- 
sands in a few months; so the cost of having 
these hinders made would be reduced to a 
small figure. 

Most Service Men like to carry such data 
in their test kits on the job; because it 
would not do them much good on the shelf 
at home, and that is where it would be if 
they left it in the magazines. 

The most serious service problems today 
are the set diagrams that do not give even 
the values of the parts, resistors, fixed con- 
densers, and do not have a continuity test. 

'l'he greatest step toward ease of service 
would be an established systems of uniform 
sizes and values of replacements- resistors, 
condensers, shunts, etc. 

At present each manufacturer has his 
own pet style and shape of resistor and con- 
denser; which makes it hard for the Service 
Man to get one to fit without sending to the 
distributor of that kind of set. Here's 
hoping the manufacturers get together and 
standardize these parts soon. 

RoT DouGLASS, 
Hastings, Michigan. 

(The United States postal laws do not 
contemplate that magazines shall be used in 
the manner specified by Mr. Douglass; and 
prohibit the publishers from printing pages 
in a manner expressly designed to be re- 
moved for reference. Of course, there is no 
penalty provided by law -as yet -for the 
reader who cuts out pages and preserves 
them in any manner he sees fit. This ex- 
planation is given because many readers ask 
us this saine question. In other countries, 
the postal laws are more liberally framed; 
and recognize the fact that the purpose for 
which technical publications are printed is 
to give information of permanent value to 
their renders. Editor.) 
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Why and How the Service Man Should Sell 
After all, the Service Man is practicing his profession to make 
money. We will all welcome articles dealing with the financial 
side of servicing. Mr. Rockhill tells how he developed from a 

radio fan into a dealer. 
By F. C. ROCKHILL 

IT has been the writer's experience that 
the Service Man in small towns does not 
make nearly as much money out of 
radio as he could. 

About a year ago I decided to go into 
the radio service game; as I had been called 
upon by a lot of people to fix up their sets 
(and most usually without pay) and had dis- 
covered that, of the three dealers who sold 
radios in this town, not one of them had 
even read a radio magazine of any kind. 
They could not tell the difference between 
a radio -frequency transformer and an audio 
transformer. 

I made out a list of all the radio set own- 
ers that I knew, and mailed to each one of 
them a letter stating that I was now servic- 
ing radios, and requesting their business. A 
short time after this, I discovered that 
many of the owners of the sets I serviced 
did not like to buy supplies from the local 
dealers; suspecting that they used a lot 
of accessories and then sold them for new. 
So I put in a full line of tubes and accessor- 
ies, and then went back to my mailing list, 
which had grown until every man that had 
a radio in town was listed. I made up a 
sales letter, telling about my now selling 
tubes and accessories, and mailed one out 
to each owner. 

The sales were very good and quite a good 
trofit was realized on these alone. Last 

June the writer heard one of the radio deal - 
rs make the remark that he "sold the sets 
Ind let Rockhill fix them "; so he himself 
nade the money. This set me to thinking 
hat, if he could sell sets and not give serv- 
ce of any kind, that I ought to be able to 
sell a good deal more with service. A manu- 

Radio Sets -Power Amplifiers -Accessories 
F. C. ROCKHILL 

Authorized R. C. A. Radiola Dealer 
St. Regis Falls, N. Y. 
Radio Sales and Service 

October 21, 1929 
Dear Sir: 

You can buy a Radio set most anywhere 
now; but you cannot match the values that 
we offer right here at home. There is also 
the question of service. If bought from 
us, we are right here to give you prompt 
service; no waiting for an outside Service 
Man who has more ground to cover than 
he can -so you are left waiting or you must 
find some one else. 

Our sets are made by the largest Radio 
Company in the world (Radio Corporation) 
and there is a model to suit every one. 
Prices range from $88.50 to $750.00 and 
the quality is the best regardless of price. 

They are sold on the easy payment plan 
and terms can be arranged to suit you. 
Won't you call and look these sets Etter, or 
mail the enclosed card and we will call on 
you? 

Sincerely yours. 
F. C. RocKau.l.. 

The introductory form letter. 
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The layout (not to scale) of Mr. Rockhill's 
little display room: I, 2, 3, benches; 4, 5, 6, 

7, 8, chairs; 9, 10, 11, floor lamps. 

facturer at this time was offering a few all - 
electric sets at a very low price, and four of 
these sets were bought and offered for sale. 
This was in July and, at first, there was not 
a prospect in view; but by the end of the 
week two of the sets were sold and two more 
prospects lined up. By the end of the next 
week, the last two sets were sold, and two 
more expensive sets with them. 

Encouraged by this, I took steps to ob- 
tain the agency for one of the best -known 
lines of receivers; and I will tell something 
of the methods which I am using to sell 
them. It must be remembered that this is 
a small town (in northern New York State) 
and that my procedure is adapted to a 
small community. Be that as it may, one 
must experiment. 

Methods of Selling 
The first thing I did' was to consider the 

dealers already engaged in the radio busi- 
ness in this town; and then to decide upon 
the type of advertising to use in competi- 
tition with them. The company which fur- 
nishes electricity to the town employs two 
men selling for them, constantly. A garage 
in another town also sold here. 

To call the attention of prospective cus- 
tomers to nay sets, a form letter (repro- 
duced here) was sent out broadcast. Pros- 
pects' names came trickling in; and a close 
study of each name was made, to determine 
what receiver price class world interest 
them most. Then a follow -up letter, de- 
scribing the apparatus that seemed most 
suitable to their requirements, was sent to 
each. 

A display room on the main street was 
fitted up (as indicated in the diagram, Fig. 
1, which shows the arrangement). Only one 
receiver of each model is kept on display; 

the reserve stock being out of sight. Chairs 
are arranged in a homey manner; no wir- 
ing is visible in the room, which is about 
12 x 14 feet. When a prospect comes, we 
try to avoid the appearance of a place of 
business; in other words, we allow the cus- 
tomer to "sell" himself. This plan has proved 
very successful, so far. 

In addition, outside selling is carried on. 
Names of other prospects are secured, usu- 
ally from older customers; and we call upon 
these in their own homes. An allowance, 
determined by the sale made and the sell- 
ing effort required on our own part, is made 
to customers who assist us to a sale. 

The local newspaper carries our adver- 
tisement each week, and slides are run dur- 
ing each show at the local theater. At the 
present time, we are building an amplifier 
for use in the theater, and we expect to 
obtain a lot of good advertising through 
this. 

Follow -up cards are used on every sale; 
and all service calls are noted on these. 
The price received for the set is listed in 
one column; the cost, with express charges, 
and service charges during the period of 
free service (90 days) are noted in the 
other. At the end of the ninety days, a 
balance is struck, and our net profit listed 
on that page. 'l'he rest of the sheet is used 
whenever accessories for that set are sold; 
so that we have in compact form a record 
of all the business given us by the owner 
of that set. 

As we carry on independent service work 
also, our overhead is computed on the sales 
made by both departments, and deducted; 

the net profit. 

Dear Sir: 
I hear that you are interested in a new 

radio receiver; so I am writing to you to 
tell you about the Radiolas 44 and 46. 

The 44 and 46 use the new Screen -Grid 
tubes that you hear so much about. Three 
of these tubes are used in each machine, 
two as radio frequency amplifiers and the 
other as a power detector; which gives to 
this Radio the ability to receive far distant 
.tations with great volume. The amplifi- 
cation in the detector stage is so great that 
only one stage of audio is needed; this part 
of the receiver employs another new tube. 
the 245 power tube which gives a volume 
and depth of tone that has never been 
equaled before. 

The 44 is a compact table model in a 
beautiful walnut veneer cabinet and the 46 
is a console model with the famous Radiola 
dynamic speaker built in. Both are single 
dial with the volume-control knob mounted 
on the same shaft with the tuning knob; 
making this Radio one that can be truly 
operated with one hand. 

Call and see these machines as they must 
be viewed to be appreciated. or mail the 
enclosed card and one will be brought to 
your home for a free demonstration. May 
I hear from you? 

Truly yours, 
F. C. Rocxmu 

A sales letter for certain models. 
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I tear Sir: 
1 have just received a new Radiola 33 

that I would like to place into your home 
on demonstration. Gratis. 

This is an all- electric radio of the latest 
type and sells complete for only $88.50. 
This machine is sold with our usual guar- 
antee and is serviced for a period of ninety 
days free of all charges. 

They may be purchased on the easy -pay 
ment plan and a liberal allowance will he 
made for your old radio set. Simply mail 
the enclosed card or call and you will find 
me at your service. 

May I hear from you? 
Very truly yours, 

F. C. ROCKHILL 

A letter to a low -price prospect. 

Making Service Pay 
To make a service department pay in 

connection with the sale of sets was a prob- 
lent at first; but it has been solved. Some 
of the methods used are described below. 

All accessory sales are credited to the 
Service Department; as we feel that this 
is largely responsible for these sales. This, 
of course, boosts the showing of this de- 
partment a good deal. 

A curd -index system is used, in which we 
list all set owners who are near enough for 
us to service quickly. A separate list is 
kept of set owners who live at a greater 
distance. 

On each owner's card, as with sets sold 
by us, there is recorded the make of re- 
ceiver, work done and accessories sold. 
When n call comes in, this card is consulted; 
and with the information provided by the 
customer, a rather accurate forecast of the 
trouble to be expected can he made. 

Once each month the file is gone over; 
and a letter suggesting a visit from the 
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Service Man to check the performance of 
tute set is sent to each owner who has not 
put in u call for ten weeks. A charge is 
made for each call, the amount depending 
on the time required to come and go. 

Replacements are charged at the regular 
list prices, plats the price for labor. The 
tubes in the set being serviced are tested; 
and new ones put hi to replace those which 
do not show up as well as they should. This 
one feature saves many "no charge" calls; 
and the customer is generally well pleased, 
since the set performs much better. After 
servicing the set, the Service Man calls to 
he owner's attention any accessories which 

would improve its performance; and this 
results in quite a few additional sales. In 
addition, it gives the customer the impres- 
sion that you are taking a lot of interest in 
him. 

This fall we obtained from the R. C. A. 
two -color postal cards (in sets of six) call- 
ing the attention of the set owner to the 
fact that new Radiotrons might make the 
old set work as well as when it was new. 
These were mailed at intervals of six days; 
and the results were very satisfactory. The 
cost of the mailings was small -just that of 
the cards -and we trace to them the sale 
of several A.C. dynamic speakers to owners 
of old A.C. sets who had magnetic speakers, 
as a result of gaining admittance for the 
Service Man to the customer's home. 

Some Service Hints 
Here are a few of the technical problems 

that we have encountered: 
Tube distortion happens often in sets hav- 

ing a '71A power tube; and at first gives 
the impression that the speaker is loose and 
rattling. It is due, however, to Mw filament 
emission: and a new tube corrects the 

Dear Sir: 
I would like to call your attention to the 

fact that the Radiola 60 for $138.00 is now 
one of the best buys in the radio market 
today; so I am taking the liberty of writ- 
ing you regarding this set. 

This set uses nine of the new A.C. tubes 
in the famous superheterodyne circuit, which 
makes it one of the most powerful, selec- 
tive and sensitive of sets. It also makes 
use of a power detector, and has only one 
stage of audio amplification; which results 
in a true and lifelike tone. 

It may be purchased on the easy-payment 
plan and a liberal allowance will be allowed 
you on your old set. Simply mail the en- 
closed card or call, and you will find that 
I am glad to serve you. 

May I hear from you? 
Very truly yours, 

F. C. RocKau.t.. 

Short and to the point. 

trouble at once. Watch for '27 tubes that 
have a blue haze when operating; and for 
shorted elements in the '45s. 

Sometime the "Radiola 33" does not seem 
to be as sensitive as it should be. Test the 
tubes, and put the best '26 in the second 
socket from the right (facing the receiver). 
The compensating condenser should be ad- 
justed just below the oscillation point. This 
unit is located at the back of the chassis, 
and may be reached through a small hole 
in the hack of the cabinet -the last to the 
left, facing the rear of the chassis. 

In the Atwater Kents, watch for shorted 
by -pass condensers and for an open voice 
coil in the dynamic. The plate voltages will 
generally read low if condensers are shorted. 
At times, too, the voice coil in the speaker 
will ground to the speaker frame; so, if 
everything else seems O. K., test for shorts 
between the speaker terminals and its frame. 

From Service Man to Radio Engineer 
By DR. ALFRED N. GOLDSMITH 

Vice -President and General Engineer, Radio Corporation of America 

B 
EFORE entering the radio field, a 

young man should ask himself these 
questions: Have I a keen ear, a 

quick eye, and some skill at manipu- 
lation? Do I quickly grasp scientific facts 
about machinery and electrical devices? Am 
I willing to study nights? Am I prepared 
to spend several years working my way up 
from the bottom in a radio factory, a broad- 
cast station, or a transoceanic or a ma- 
rine station? And will I be at home in an 
engineering profession? 

If he can answer all of these questions 
sincerely and positively in the affirmative, 
he may consider radio as a profession. 

There are two ways to get into the radio 
field. One of them is to study electrical 
engineering, and finally concentrating on 
radio engineering. He can then enter it 
radio company in an assistant engineering 
capacity and work his way up. 

The other method largely involves self - 
tuition. 

It is a harder way and a longer way, and 
requires real grit and unusual aptitude. 
The prospective radio engineer must study 
at home the hest available books on ele- 
mentary and advanced physics, algebra, 

FOR THE AMBITIOUS 

r PHIS interesting article, outlining 
1 the opportunities for the intelli- 

gent and ambitious young man who 
desires to graduate from the status of 
a Radio Service Man into that of a 

Radio Engineer -truly deserving the 
name -was written nearly four years 
ago by Dr. Alfred N. Goldsmith, the 
well -known authority on radio, who 
has been since that time elected presi- 
dent of the Institute of Radio En- 
gineers, to Mr. Boris S. Naimark, of 
New York City. 

RADIO -CRAFT asked of Dr. Goldsmith 
if he had anything to add to this 
message for Service Men of 1930; and 
he replied: "I do not think it would 
be desirable to enlarge on it; its 
brevity is, I believe, one of its vir- 
tues." Its inspirational value is an- 
other; there are many of the readers 
of this magazine who will, we are 
confident, profit by it, and act 
accordingly. 

some trigonometry, some good books on di- 
rect- and alternating- current machinery, and 
a succession of radio engineering text books, 
starting with the more elementary and end- 
ing up with the most advanced books which 
he can find. At the same time, or shortly 
thereafter, he will do well first to assemble 
a number of radio sets himself at his home, 
and then to get a job in the assembly of 
radio sets, or in the testing or servicing of 
sets with a reliable and up- to-date radio 
concern. By sticking to this job, and keep- 
ing his eyes and ears open, there is no 
reason why he should not within a few 
years secure a fairly responsible position as 
an engineer in the radio field. 

He should also keep in touch with other 
engineers and attend meetings of engineer- 
ing societies, at the same time reading the 
best journals which he can secure. It is 
only in this way that he can keep up-to- 
date in the radio art. 

Radio engineering is a splendid profession 
for a moderate number of ambitious young 
Americans, hut it has no place for the man 
who is waiting for life to hand him its re- 
wards on a gold platter. He will have to 
learn his job and stick to it. 
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The Possibilities of the Pentode 
A conservative appraisal of the latest radio tube, from the man 

who gave radio its growth by making the first one. 

ffCK 

in the early days of 190fí -9, 
when I wanted to get more power 

ut of the audion, which up to that 
time had contained only a single grid 

and a single plate, (or "wing," as it was 
then called), I asked McCandless, who was 
nuking audions for me, to put in a dupli- 
cate set of a grid and a plate, on the oppo- 
site side of the filament. This was done, 
and the two additional leads were brought 
out at the top of the tube, independent and 
insulated from each other. 

With this combination I was able to try 
out a great number of novel hook -ups; for I 
had then two independent plates and two 
independent grids, with a common filament. 

For standard use as a detector or an 
audio amplifier, I always connected the two 
plates in parallel, and the same with the 
two grids. 

Later on, McCandless connected the two 
plates together inside the bulb, as also the 
two grids; bringing out only two leads in- 
stead of four. This arrangement gave me 
the close equivalent of the box or cylindrical 
types of plate and grid; although my first 
actual cylindrical grid and plate electrodes 
were constructed in the spring of 1913. 

Early Experiments 
But I did a lot of experimenting with 

these "tetrode" and "pentode" types of 
audion (in which the four leads from the 
two grids and the two Fates came out 
separately) during the years from 1912 to 
1916. 

One of the most interesting circuits, of 
all I found, was the "double- oscillator" 
type; where one plate and the opposite grid 
were connected together through an R.F. 
coil with a variable condenser in shunt 
thereto, and a grid- stopping condenser to 
keep the plate voltage off the grid. When 
both plate -grid pairs were thus linked, 
through distinct but coupled R.F. coils, an 
exceedingly intense oscillator, of very short 
wavelengths, was obtained. 

Some of the very interesting circuits, 
combinations of radio and audio frequen- 
cies, then obtained are outlined in my U. S. 
Patent No. 1,311,264, filed September 4, 
1915. There is shown schematically the 
screen -grid tube construction, as well as 
some early forms of "push -pull" arrange- 
ments. Incidentally, the arrangements there 
shown of the "oscillator grid" with another 
grid for audio modulation will, I am con- 
vinced, be found very useful in the future, 

, for small- power, light- weight radiophone 
transmitters for very short -wave work. 

But all that I have above stated, while 
interesting as showing the early history of 
what has recently been developed into the 
modern pentode tube, is of little direct 
bearing on the matter I am now asked to 
discuss -the possibilities of the latter. 

By DR. LEE DE FOREST 

DR. LEE DE FOREST 

President of the Institute of Radio 
Engineers, and Inventor of the Audion 

Vacuum Tube 

Although the intensive development of 
the audion tube, in quantity production, 
brought about by the insistent demands of 
war, stopped work on the multi- electrode 
tube, radio engineers have recently returned 
to this rich field of research. Last year, in 
this country, the tetrode, or screen -grid 
tube, was finally put on a firm engineering 
basis of accurate quantity production. 
Many were the headaches endured, and many 
the fortunes lost, in prematurely bringing 
out screen -grid sets before the tube itself 
was on a secure basis. 

Advantages of the Pentode 
And, more recently, radio engineers have 

returned to the pentode. Those who have 
followed this path of research view the pos- 
sibilities of the pentode with enthusiasm; 
and rightly so, as I well know. And I am 
convinced that the "split -plate" will permit 
of great developments which have, thus far, 
been generally unthought of in connection 
with the five- element tube. Undoubtedly 
this will be one of the many new features 
of the pentode of tomorrow, especially for 
transmitting purposes. 

Now that the radio market has tightened 
up, manufacturers are casting about for 
fertile fields. The farm population of this 
country (which, contrary to general opin- 
ion, uses the radio more than any other class 
of our heterogeneous population) has been 
as yet largely neglected. Battery receivers 
have been made for farm consumption; but 
for the most part they have not approached 
the quality of the A.C. sets. The nine mil- 
lion American homes still unwired present 
a tremendous market. It is entirely pos- 
sible that the pentode will soon be found 
in battery sets manufactured for rural 
consumption. 

Let us hope that amateur radio, now dor- 
mant, will again come to the fore. Amateur 
transmitters with a single tube should be 

most popular; and this tube will, in all 
probability, be the pentode, with its many 
possibilities for those ingenious and tire- 
less workers. 

In England, where radio receivers are 
taxed according to the number of tubes they 
use, the pentode is a great economy; such 
a situation is non- existent in this country. 
However, (though I hope to the contrary) 
if the crass advertising which our broad- 
cast sponsors are foisting upon the public 
continues, that public might decide that it is 
worth while to pay a small fee or tax, which 
will be allotted by the government to the 
broadcast stations, in return for unadulter- 
ated entertainment. Such a move is already 
on foot; if it materializes, the chances are 
that such a tax will be based on the number 
of tubes. And if so, the pentode will then 
come into its own in our country. 

Problems of the Pentode 
The cost of pentodes will always be higher 

than that of the simpler types. Only those 
tube engineers who have themselves en- 
countered and overcome the thousand -and- 
one difficulties, which faced them in putting 
into practise accurate quantity manufacture 
of the screen -grid tube, can begin to ap- 
preciate what it will cost to do the same 
for the three -grid type. The addition of 
this third grid will introduce a series of 
difficulties, in assemblage, gauging, inspec- 
tion, testing, entirely disproportionate to the 
number of elements added. 

It is certain that the life of the filament 
or cathode will be no longer than for the 
'27 or '24 types, which cost much less. And 
when a pentode burns out out goes the en- 
tire tube. So an unfortunate mal- adjust- 
ment of the tube will be disproportionately 
more costly. 

It is not my intent here to go into a de- 
tailed description of the modern pentode, 
or the various methods of using it. Suffice 
it to say here that, by the use of the third 
grid, positively charged to act as a "space - 
charge" grid, all the advantages of employ- 
ins; the extra grid in the '24 type as a space - 
charge grid are retained; while the tube 
may still he used as a screen -grid type with 
its excessively small control- grid -plate ca- 
pacity, its high mu, etc. 

But do not for one moment assume that 
there is not a basket -full of trouble ahead 
of the set manufacturer before he gets a 
really reliable, foolproof, pentode set on 
the unstable sea of market popularity. And 
this is assuming (a long assumption) that 
the tube manufacturers will soon be able 
to turn out large quantities of reliable, 
standardized, interchangeable pentodes with 
a long life and practically non -microphonic. 

Most of the development work on pen- 
todes has been carried out in Europe. Just 

(Continued on page 513) 
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Developments in 
Beam Radio 

How the sharply directional charac- 
teristics of the Short Waves are used 
to link together continents by tele- 
phone and with international broad- 
cast programs, as well as to develop 

safety in aviation 

By LAURENCE M. COC KADAY. 

FIVE years ago this month, experi- 
ments with high- frequency transmis- 
sions were first being begun. During 
this tempestuous half -decade, many 

transitions have taken place. Today, these 
rapidly -vibrating radio signals are being fo- 
cused like invisible wires to destinations 
half -way around the globe, concentrating a 
given amount of power, not into all direc- 
tions, but stretching out in a narrow beam 
pointing to the desired receiving station and 
warding off reception at undesired points. 
In a similar manner they are providing eyes 
for aircraft pilots blinded by bad weather, 
as if to point a finger to the spot of safe 
landing. 

When the science of radio communica- 
tion was very young, the transmission of a 
signal in a given direction was thought to 
be preposterous. Engineers often dreamed 
of the day when it would he possible to 
direct a signal to a given point; but almost 
all discarded the problem as a hopeless task. 
It was considered to he one of the many 
phenomena of radio transmission, that an 
antenna should radiate a signal of equal in- 
tensity in all directions. 
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Fig. A 
An experimental short -wave receiving station of the General Electric Co. at 

Schenectady, N. Y. 

Not until the practicability of short -wave 
transmission was well beyond the experi- 
mental stage, was it discovered that the size 
and shape of the radiator employed has an 

Fig. E 
A short -nave receiver especially designed for 

installation in an airplane. 
(Radio Corporation of America) 

important bearing on the good or bad re- 
ception of a signal at a given distance and 
direction from the transmitter. During these 
early days of real development it was found 
that signals emitted from a horizontal an- 

tenna had greater signal 
strength and consistency 
in the direction to which it 
pointed; with perhaps a 
more pronounced direc- 
tional effect favoring the 
lead -in end of the aerial. 
Similarly, it was discov- 

Fig. B 

The transmitter of the ground 
apparatus at Mineola, N. V., 
used to direct Lieut. Doolittle's 
"blind" flight from and to 
Mitchel Field. Its sionals were 
viewed in an indicator like that 

of Fig. D. 

Q Underwood & Underwood. 

ered that a vertical antenna showed prac- 
tically no directional favoritism. 

Wave Polarization 
The findings led engineers and experi- 

menters to believe that it would therefore 
be possible to confine a radio signal within 
a small arc, and direct it to a desired lo- 
cality without much difficulty. Marconi was 
one of the first to discover this phenomenon, 
and design a reflector system of radiating 
signals which could be directed, and would 
virtually confine almost all of the normal 
radiated power to a given direction; thus 
building up the radiating qualities of a 
given- powered transmitter and greatly in- 
creasing the normal range. Also, by re- 
stricting the signal to a small sector, recep- 
tion would be virtually cut off in all other 
directions, and thus secrecy, one of the 
greatest problems of transmission, would 
be partly obtained. 

Marconi discovered, as did others, that 
placing a meshed "screen" of wire behind a 
high- frequency radiator would tend to shield 
transmission behind the mesh, and polarize 
the waves in the opposite direction. Dur- 
ing the course of his experiments, it was 
found that the size of the reflector, its po- 
sition and design bore a direct relation to 
the wavelength of the transmitter. Thou- 
sands of different types of antennas and re- 
flectors were experimented with. Some took 
the shape of a series of a dozen or more 
vertical antennas arranged to form a para- 
bolic reflector, some being connected di- 
rectly to the transmitting set, and others 
merely hanging, to absorb the signals ra- 
diating in the undesired direction. An at- 
tempt was even made to build a huge radiat- 
ing system on a revolving platform which 
could be rotated in any direction to "shoot" 
the radio signals to any desired destination. 

No small amount of work on beam ex- 
perimentation has been done by Dr. E. F. 
W. Alexanderson, of the General Electric 
Company, at Schenectady. When Marconi 
was first experimenting with his beam theory, 
Alexanderson was busy in his laboratory 
experimenting with polarized propagation 
of short -wave signals. He tried several 
hundred different types of directional an- 
tennas, varying from fifty feet to two miles 
in length, and ranging in height from one 
foot to four hundred feet; and discovered 
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that a radiating system which emitted a 
purely horizontal signal had unusual 'char- 
acteristics. 

For several months during 1926 he car- 
ried on experiments with a receiving station 
on Long Island, a hundred miles ' away; 
transmitting first purely horizontally- polar- 

Fig. D 
The visual -recd indicator used by aviators to 
receive beacon signals; the diversion of the 
white reeds to either side shows a departure 

from the course. 

ized waves, then vertically polarized signals. 
While this phenomenon had been previously 
known at the time of his experiments, and 
he was credited with "rediscovering" hori- 
zontal polarization, it was the first time the 
principle had been applied to cast a signal 
in a given direction. 

As a result of these experiments, Alex - 
anderson developed a number of different 
types of reflectors and directional types of 
antennas, and many of these are in use to- 
day by American short-wave telegraph sta- 
tions carrying on communication with all 
points of the globe. 

The "Beam" Systems 
The beam or directional antenna has vir- 

tually revolutionized the international com- 
munication systems of the world, and shade 
possible, not only telegraphy, but telephon- 
ing over distances previously impossible. 
Through the system of directional trans- 
mission developed by Marconi, Great Britain 
now maintains one of the most extensive 
beam radio systems of the world, which 
reaches out like long fingers to each of the 
country's dominions, islands and possessions, 
and forms a spider -web -like communica- 
tion network which facilitates constant com- 
munication from all of these remote lands 
to London. 

Other foreign countries have also done 
considerable experiments on world -wide 
high -frequency communication. Holland has 
been an ardent experimenter along this line. 
Ever since its possibilities in the early days 
of wireless telephony, short -wave distribu- 
tion has been a subject of serious study and 
experimentation among Dutch scientists; 
Ind the Dutch Government has also shown 
wisdom in encouraging such study and re- 
search. While long -wave broadcasting does 
hot flourish in Holland, because of political 
nfluences, in the domain of short waves, 
Holland has in several matters beaten the 
world. Some of the success is clue to the 
experiments of a great electrical firm at 
Eindhoven which employs, besides twenty 
housand workers, eminent electricians, en- 
rineers and inventors, whose work is known 
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to millions of the public, but whose names 
are known to only scientific circles. 

It was as recently as 1927 that a surprise 
was accorded the directors of the radio- 
phone transmitters at Eindhoven by the re- 
ception of a telegram from the East Indies, 
that a concert had been picked up at Ban- 
doeng, Java, 7,000 miles away. A little 
later a successful world broadcast was made 
through this transmitter, the transmission 
being a concert of Mengelberg and his Am- 
sterdam Concert Orchestra. Holland has 
perhaps the most modern short -wave broad- 
casting apparatus in the world, and the 
signals of the station, PCJ, are consistently 
received in the United States by amateurs, 
and frequently rebroadcast by American 
stations. 

The "Skip Distance" 
"Skip -distance" phenomena which cause 

radio signals, transmitted on a given wave- 
length to a known destination, to be reliable 
during only a certain few hours of the day, 

may soon be reduced to a negligible prob- 
lem as the result of present beams experi- 
ments. My own experiments with shdtt- 
wave phenomena almost definitely prove 
that the so -called "skip distance" effect is 
caused by the radiation from an antenna, 
at an obtuse angle, of signals which there- 
fore strike a layer of ionized atmosphere, 
(commonly referred to as the Heaviside 
Laver) and are reflected back to earth. 
(The action is 'lar to that which is pro- 
duced when a narrow beats of light is 
flashed on a mirror, the light being re- 
flected away from the mirror at an angle 
equal to that of the direct beam.) 

Experiments are now under way for build- 
ing a beats antenna which will radiate a 
signal at the desired angle to strike the 
Heaviside layer, and rebound to earth right 
at the receiving station. These researches 
are experimental; as there are many facts 
to be discovered before the idea is developed 
to practicability. The ionized layer of at- 
mosphere is constantly varying in height; 

Fig. C 
The interior of a radio beacon station, showing the transmitting apparatus, which is connecte4 huge loop antennas outside. (From an official photograph by the U. S. Army Air Corps.) 
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which, of course, would change the angle of 
reflection. Also, these strata above the 
eauth's atmosphere frequently have a ten- 
dency to absorb a signal, carrying it for 
an undeterminable distance before it re- 
turns to earth. While the idea has some 
merit, a considerable amount of research 
will be required before it is fully developed 
and understood. 

Perhaps one of the most recent develop- 
ments in high - frequency beans transmission 
has been the transatlantic radio- telephone 
circuit installed by the American Tele- 
phone and Telegraph Company, in co- opera- 
tion with the British Post Office. One of 
the most modern beam stations in the world 
was erected by the company at Laurence- 
ville, N. J., last June. The station repre- 
sents the latest innovations in the design 
and practice of short -wave beam telephone 
equipment. It is located atop a high bill, 
about one mile from Laurenceville and three 
miles south of Princeton. The towers, which 
are visible for miles around the surrounding 
country, number twenty -four in all, and sup- 
port a beam or broadside antenna of the 
latest type. (A portion of this, and other 
beam antennas, were illustrated in my ar- 
ticle in the preceding issue of RAnto- CaArr.) 

Transmitting equipment is housed in two 
separate buildings about a half mile apart, 
each of which contains two transmitting 
sets. Both transmitters in the west building 
are used on the European circuit of the 
system. 

Plan of the System 
Because of the inherent characteristics of 

the beam antenna, the aerial masts are 
erected in an "L" formation, one leg of 
which is used for the London circuits, and 
the other for South America. The antennas 
for the three short -wave systems to Europe 
are in a direct line and are supported by 

nineteen steel towers at 250 -foot intervals. 
This series of nineteen towers stands in line 
as nearly at right angles to the direction of 
New Southgate, England (the location of 
the London receiving station) as surveying 
permits. The wires forming each part of 
the three antennas are not strung on top 
of the towers, however, butt, like a coarse - 
meshed screen or curtain, hang in a ver- 
tical plane between the towers; the lower 
edge of the screen or curtain coming within 
several feet of the ground. 

The design of the antennas is calculated 
to give a marked directional effect to the 
outgoing signals. Because of the arrange- 
ment of interconnecting wires in the form 
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MR. COCKADAY, well known to 

all our readers as a radio au- 
thority and publicist, will contribute 
to each issue of RADIO -CRAFT an article 
reviewing the latest developments in 

applied radio, during the coming year. 
We know that they will be among the 
most valued features of this maga- 
zine.- Editor. 

of a coarse- meshed screen, the dimensions 
of which bear a definite relation to the wave- 
length of the impulses sent out, the signals 
are strongest in a direction at right angles 
to the plane of the curtain. The impulses 
sent out from the various vertical segments 
of each antenna cross one another and, there- 
fore, neutralize one another. 

In an antenna consisting of a single cur- 
tain, strong signals would also he sent out 
in the opposite direction from England. To 
divert these to useful purposes, a "reflector" 
curtain, similar in design to the "exciter" 
or transmitting curtain, is hung at a cer- 
tain definite interval behind it This re- 
flector curtain of wires, in no way elec- 
trically connected to the front curtain, plays 
the role of a mirror; the energy reaching 
it from the exciter curtain is reflected in 
the direction of England, and thus signals 
moving that way are reinforced. 

Each of the transmitters can operate on 

three wavelengths, approximately 16, 22 and 
33 meters. The three are desirable in order 
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Fig. 1 

The schematic circuit of the essential features of the airplane radio beacon. The automatic signals, 

Sent out by the two transmitting loops at right angles to each other, blend perfectly only on the angle 

of 45° to each loop. Outside this course, the aviator receives a signal showing that he is straying 

April, 1930 

to give the best efficiency of transmission; 
since one wavelength seems to work better at 

different times of the day than the other, 
Specially- designed crystal oscillators, con- 

tained in metal shield cans and maintained 
at a constant temperature, make possiblt 
the operation of the station within a hall 

meter. 

Radio in Aviation 
Beam transmission in a slightly different 

form, but embodying the same principles 
has literally given aircraft pilots automatb 
eyes, enabling them to fly through the sever 
est of bad weather with the safety of Ilea 
vision. The marriage of aviation and radii 
has been accomplished virtually through th 
development of these short -wave beam sys- 
tems of guiding and navigating aircraft. 
The past year has seen the installation of 
radio apparatus on practically every im- 

portant air route in the United States, and 
the installation of adequate apparatus on 

every commercial piece of aircraft in the 
country. 

The Federal Radio Commission has cor 

tributed no small amount to this success 
ful marriage by the designation of sixty - 
four short -wave or high- frequency channels 
for the exclusive use of aviation. The aero- 
nautical division of the Department of 

Commerce has installed and put in opera- 
tion twelve stations, situated along the ma- 
jor transcontinental air routes, for trans- 
mission of weather reports and similar in- 

formation. Practically every air -mail plane 
in the country is radio- equipped. 

Perhaps the greatest contribution of short 
waves to this development is the perfection 
of the radio directive beacon, or the "visual - 
reed" indicator. (See Fig. D). This system 
involves the transmission of a characteristic 
signal from each of two transmitting sta- 
tions along the air route. 

The pilot determines his course by watch- 
ing the reed indicator, which is installed 
on the instrument board of his plane. 
Should he veer to one side or the other, the 
variation in the beat caused by the inter- 

ference of the signals would cause the reed 
to swing in that direction, and vice versa. 

This enables the flyer to take a direct course 
to the airport, regardless of the weather 
conditions. 

Perhaps the most practical demonstra- 
tion of the visual -reed indicator was the ex- 

periment successfully completed in October, 
1929, by Lieutenant James H. Doolittle, who 

took -off at Mitchel Field, Long Island, and 
flew for a distance of fifteen miles in a 

blind cockpit. The tests were the culmina- 
tion of a series of experiments conducted 
under the direction of the Daniel Guggen- 
heim Fund for Aeronautics. 

When Doolittle took -off, he was inclo: 

in a hooded cockpit of a small biplane. 
flew directly into the wind, for a course 
about five miles, following the direction 
the radio beacon. On the instrument boa 

the visual -reed indicator told him how nen 

he was following the course. As he vee 

to one side, one of the reeds vibrated m 

profusely than the other; and he shaped 
course until both were vibrating in s 

chrnnism. At a point five miles from 
take -off. he turned about and returned 
the field. 

Ar he drew closer, the reeds oscilla 

(Continued on page 530) 
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Men Who Have Made Radio-G. W. Pickard 
TO cajole that coy dame, Science, into 

making herself useful in the world, 
there are needed not only keen 
reasoners and brilliant inventors, but 

the possessors of that genius which has 
been defined as an infinite capacity for tak- 
ing pains. The subject of this brief bio- 
graphical sketch is a elan who has exem- 
plified all three of these indispensable char- 
acters, in his life work of developing radio 
from a mysterious feat of advanced engi- 
neering to a household necessity, for even 
the humblest house. Even today, there are 
millions throughout the world who still rely 
for their share, in the benefits of radio, 
upon the simple crystal whose magical prop- 
erties he discovered. 

Greenleaf Whittier Pickard, a grand- 
nephew of the poet for whom he was named, 
was born at Portland, Maine, February 11, 
1877. Educated at Harvard and M. I. T., 
he turned his attention as a young nun to 
radio. Under the auspices of the Smith- 
sonian Institution, he experimented in "wire- 
less" at the Blue Hill Observatory, near 
Boston, in 1898; and later worked with the 
A. T. & T. Co. on the problems of telephony. 
Theoretically, the experiments were success- 
ful; but the means of obtaining a suitable 
carrier wave and a suitable amplifier were 
to be provided only years hater. 

THE SEVENTH OF A SERIES 

At that time the detector presented the 
most trying problem to radio nayn. The 
fundamental defects of the coherer were 
obvious to all; and Pickard devoted his at- 
tention to this subject most fruitfully. He 
found in 1902 that a contact between a steel 
point and a carbon block added highly to 

Attention: Radio 
DIO -CRAFT is compiling an in- R ADIO-CRAFT 
ternationa list of names of qualified 
service men throughout the United 

States and Canada, as well as in foreign 
countries. 

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

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

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

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

the sensitivity of a receiver. Pursuing his 
experiments with all manner of substances, 
he determined the extraordinary sensitivity 
of the crystal; and thereby made possible 
radio reception with simple and inexpensive 
apparatus. During the next four years, m 
less than 31,250 combinations of minerals 
and metals were tried by hint, to determine 
which effected the most satisfactory results. 
To this day, as we have said, the simple 
crystal set affords inuueasurable pleasure 
to thousands of listeners in this country; 
as well as to millions abroad, where the 
costly multi -tube set is still beyond the 
reach of the masses. 'l'he crystal detector 
has merits which still commend it to many 
radio experimenters as a part of preten- 
tious circuits. 

In the early clays, as now, static was rec- 
ognized as the deadliest enemy of radio re- 
ception, and Pickard constituted himself its 
most persistent foe. In 1902, he began re- 
search work on the loop antenna as a means 
not only of obtaining strong signals from 
the desired station, but also of eliminating 
atmospheric "strays." Ilis studies led to 
the development of the radio compass which 
he demonstrated before the representatives 
of the United States Navy in 1907. 

His continued work in the study of the 
(Continued on page 529) 
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Five Meters or Bust! 

SEVERAL years' experience of the 
wavelengths below twenty meters has 
resulted in a wealth of practical in- 
formation which is of unusual interest; 

because these frequencies are practically un- 
explored and are fertile ground for experi- 
menters and amateurs interested in extra- 
ordinary effects. Ordinary apparatus can 
be used for work at five meters and, with 
the description of a receiver and trans- 
mitter which are easily constructed at small 
cost, in this article, anyone interested can 
successfully operate here. 

The ordinary experimenter, when attempt- 
ing operation for the first time at the ex- 
tremely short wavelength of five meters, 
usually makes several mistakes. In the first 
place, the existing transmitter and receiver 
in the station are dismantled, partly at least, 
and entirely new outfits are hooked up. 
Needless to state, they do not operate at 
once, and the experimenter is at a loss to 
explain why. 

The reason is not difficult to see. An 

automobile designed to have a maximum 
speed of sixty miles an hour simply will not 
go eighty; and the ordinary tubes and equip- 
ment designed for low frequencies simply 
will not operate successfully at higher fre- 
quencies. The conditions are so very dif- 
ferent that special precautions must be 

taken. One should go about the work, at 
extremely high frequencies, in a systematic 
manner and gradually working from known 
to unknown conditions -and that's sufficient 
excuse for the following instructions. 

Not Too Fest 
Take it easy. Your present transmitter 

and receiver probably operate at forty 
meters; but the procedure applies equally 
well to a twenty- or even an eighty -meter 
transmitter. First, gradually reduce the 
number of turns in the inductor (the popular 
Hartley circuit shown in Fig. 1 will be used 
for an example). Each time, reset the fila- 
ment clip properly and readjust the set for 
proper oscillation, testing for this with the 

Fig. 2 
Now the circuit of Fig. 1 has been cut down 
to about half the former wavelength, with 

only a couple of turns in L2. 

By CLYDE A. RANDON 
station wavemeter. If none is available for 
use at the very high frequencies, shunt a 
5 -plate condenser (or some other convenient 
size) across a small coil in series with a 
flashlight -lamp, as in the usual "ham" wave - 
meter. Each time, light the flashlight -bulb 
by coupling it to the transmitter. 

If at any time the set will not oscillate, 
retrace your steps carefully, making one 
change at a time, until oscillation is again 
produced. In the vicinity of fifteen meters, 
it will probably be discovered that changing 
the R.F. choke in the transmitter to a couple 
of small coils Chl, Ch2 (described later) 
connected in series, as shown in Fig. 2, 
will again restore oscillation. When oscilla- 
tion is again produced, the number of turns 
can be reduced still further, while allowing 
the set to operate properly. 

It will be at last found that the tuning 
condenser across the oscillating circuit can 

Fig. 3 
Our final five meter -circuit, with midgets at 
C4 and CS, and a single four -inch loop L3 

for an inductance. 

be removed, because the distributed capacity 
of the coil is sufficient for oscillation. 

No filament clip is necessary. In fact, 
operation is often extremely erratic when 
a filament clip is used; and oscillation can 
be produced, under these conditions, only 
by inserting in the filament -clip lead a small 
condenser or choke coil. But operation is 

better without any filament clip at all, as 
shown in Fig. 2. 

Short, Short Waves 
At this point (about ten meters), it will 

be found that reducing the number of turns 
(which are now two or three, and small in 

diameter) will not give strong oscillation. 
The next step is to shorten the length of the 
plate and grid leads. This will result in a 
surprising decrease in wavelength, with the 
same size inductor. At this point, it will 
be necessary to remove the plate and grid - 
blocking condensers (which have a value in 
the order of 100 mmf. in the usual forty - 
meter transmitter) and replace these with 

Fig. 1 

The original Hartley circuit as used at, say, 
twenty meters before starting to overhaul it 

for five -meter work. 

small midget variable condensers of about 
32 f. (seven plates, or so), C4 and C5 
in Fig 3. The grill leak should be connected 
to the filament, and a small 30 -turn basket - 
weave coil Ch3 (about one inch in diameter) 
placed in series, to confine the R.F. currents 
to their proper paths. It will be found that 
the wavelength is controlled easily, by vary- 
ing time capacity of the blocking condensers. 
The coil is now replaced by a single four - 
inch loop of copper tubing L3, and the 
transmitter will be operating at approxi- 
mately five meters; but one can never be 
sure unless the wavelength is accurately 
measured, as described later. The final cir- 
cuit is shown in Fig. 3. 

Since the operator has gradually reduced 
the wavelength, much has been learned as 
to the practical differences between a forty - 
and a five -meter set. 'l'he latter is slightly 
harder to adjust, since any small changes 
also affect the frequency; but the experi- 
menter will find real enjoyment in trying 
various tests mit these extreme frequencies. 

Measuring Short Waves 
The wavelength of the transmitter must 

be known accurately, if one is to operate 
"on the air;" it is easily measured with 
Lecher wires. These are simply two parallel 
wires spaced about two inches apart, left 
"open" at one end and "shorted" at the 
other, as shown in Fig. 4A. 

For five -meter measurements, the wires 
should be about twenty -five feet long and 
spaced about two inches apart; although this 
separation is not critical. Since the waves 
are measured along the wires, it is necessary 
to have them of sufficient length; twenty- 
five feet is approximately correct. Details 
of the "bridge" or shorting handle are shown 
in Fig. 411; the two triangular cuts in the 
bridge fit over the wires, and the brass 
piece slides along them while measurements 
are hieing taken. 

The wires are supported by strong cords 
fastened to them, and must be well -insulated 

r.rriirli-' --a-i.rr.4:f. 
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Fig. 6 
The circuit of a five -meter receiver used by 
the author. The capacity and inductance of 

its leads must be as small as possible. 

from surrounding objects, if good results 
are to be obtained. 

The set -up for measuring the length of 
the waves impressed on the wires is shown 
in Fig. 5. 

The oscillator is coupled loosely to the 
shorted enti of the wires, and the bridge is 
moved along the wires, to short them at the 
other end. In certain positions, the plate 
milliammeter in the transmitter will show 
an abrupt change. When one of these posi- 
tions is discovered, a mark should be made 
on the wires. The bridge is then moved 
along them until another such position is 
located. The distance between any two such 
positions is just half a wavelength. This 
distance should be accurately measured, 
preferably with a meter -stick (obtainable at 
any store dealing in drawing supplies). 
Suppose that the distance between two such 
positions is found to be 2.65 meters. The 
actual wavelength of the oscillator is then 
obtained by multiplying this value by two. 
The transmitter is thus operating on a wave- 
length of 5.30 meters. 

(If a meter -stick is not available, inches 

RADIO -CRAFT 505 

multiplied by .0254 will give the meter's. - 
Editor.) 

Calibration 
The wavelength of the oscillator may now 

be reduced, and other wavelengths deter- 
mined. These values may be marked on the 
oscillator scale; but it is preferable to trans- 
fer then to a small wavemeter constructed 
of a 4 -inch loop of copper tubing and a 
32 -mmf. (7- plate) midget variable condenser. 
Thus, one can always refer back to the 
wavemeter, in case some alteration is made 
in the transmitter which changes its dial 
settings. 

To calibrate the wavemeter, simply mea- 
sure the wavelength as described above; 
then, before changing anything, couple the 
wavemeter's coil to the oscillator and vary 
its condenser until the plate current in the 
oscillator shows an abrupt change. The 
wavemeter is then tuned to the oscillator's 
wavelength. 

Since the wavemeter, the oscillator and 
wires are all tuned to the same wavelength, 
and this wavelength is known, from the 
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Fig. 5 
Use of the Lecher wires enables us to measure 
the wavelength of a transmitter, with a very 

good degree of accuracy 
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Fig. 4 
On the Lecher wires, shown at A, "standing 
waves" may be set up. The bridge B deter- 
mines the dimensions of the oscillating circuit. 

Lecher -wire measurements, this value may 
be marked on the wavemeter scale. Other 
points are obtained by changing the wave- 
length of the oscillator, measuring the new 
distance on the wires, and marking a new 
point on the wavemeter's scale, as before. 

With a calibrated oscillator in operation 
in the five -meter band, it is extremely simple 
to build a receiver (Fig. 6) and adjust it 
to receive on the transmitter's wavelength. 
There are, however, certain important 
factors which must be taken into considera- 
tion when a receiver for these extreme fre- 
quencies is constructed. 

The inductance and capacity in the tuned 
circuit of a five -meter receiver are neces- 
sarily quite small; so that it is very essential 
to use the shortest possible leads. It is 
desirable, also, to use a tube of low internal 
capacity, so that a comparatively large value 
of inductance can be used externally; thus 
obtaining better sensitivity. Since the cir- 
cuit constants are extremely small, the type 
of tube used and other factors of construc- 
tion will have much to do with the size of 
coil required. In one receiver used by the 
writer, two turns an inch in diameter served 

(Continued on page 534) 

Short -Wave Reception With Super -Regeneration 

VERY little, if anything, has been 
written on the subject of .super - 
regenerative reception on the short- 
wave bands. This method is very 

desirable below about 150 meters; for the 
gain increases with a decrease in wave- 
length. 

It is possible to employ a very low varia- 
tion- frequency (approximately 10,000 cycles) 
and still obtain a great amount of ampli- 
fication; for a super -regenerative detector 
gives a signal strength greater than is ob- 
tained with a screen -grid R.F. stage ahead 
of a straight detector. With proper tun- 
ing of the long -wave circuit and a correct 
adjustment of the grid leak, the quality of 
short -wave broadcast reproduction is excel- 
lent, with almost entire absence of the 
"mush" so prominent in the 200 -600 -meter 
super -regenerators of a few years back. 

The only disadvantage is lack of selec- 
tivity. However, this desirable character- 
istic may be increased to a degree as high 
as (if not higher than) that obtained with 
the plain regenerative circuit; by mounting 
the short -wave components and tube in a 
shielded box and loose -coupling the an- 

By R. WM. TANNER, W8A1) 

tenna to the secondary. 
A single -tube circuit is shown in the ac- 

companying diagram. An 'OlA tube may 
be used successfully; but a '12A seems to 
give decidedly better results. The coils LI 
and L2 are Silver .Marshall type -131 T, U 
and V; having a range of 17 to 110 meters 
when tuned by a variable condenser (C) 
with a maximum capacity of .00014 -mf. The 
lower end (near the slot) of the grid coil 
and the finish of the slot winding are con- 
nected and made common to the filament. 

Adjustments 
The primary or antenna coil L is wound 

with 5 turns of No. 14 or 16 cotton -covered 
wire to a diameter of about 21/ inches, and 
tied with string in three or four places to 
insure rigidity. This is connected to the 
"A" and "G" binding posts and placed di- 
rectly over the coil- mounting socket. Be- 
cause of the stiffness of the wire, it is 
easily held in place. 

If a large antenna is employed, selec- 
tivity may not be good, and some points 
on the dial may he found where the tube 
will not oscillate with the 5 -turn coupling 

coil. The number should then be cut down 
until the selectivity is satisfactory and the 
regeneration smooth over the entire range. 

A higher degree of regeneration is re- 
quired with this circuit; so the number of 
turns in the slot windings may not be suf- 
ficient when certain tubes are employed. If 
the set fails to function on the high end of 
the scale with any of the coils, it probably 

The circuit of Mr. Tanner's short -ware super - 
regenerator. Values and coil data are given 
in the accompanying test. A screen -grid stage 
may be added between Ll and the antenna. 

Efrlít.Air:w- .. .. 
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means that the tickler is too small and 
more turns will have to be added. Regen- 
eration is controlled by means of a 50,000 - 
ohm variable resistor (R) across the tickler. 

The long -wave coils 1.3 and IA may be 
1250- and 1500 -turn honeycombs respec- 

tively. An .001 -mf. XL "Variodenser" (C3) 
is used to tune 1.3, and a .0025 -mf. fixed 
condenser (C4) to tune IA. The coupling 
between the two coils should be variable 
over a comparatively wide range. 

Some types of 45- or 30- kilocycle iron - 
core intermediate- frequency (superhetero- 
dyne) transformers may be used in place of 
honeycombs. The secondary will then be 
used as the primary, and vice versa; that 
is, the "G" terminal would go to "B+ "; 
"F" to the plate; "P" to the center tap of 
1.1 -L2, and "B-f-" to the filament. It has 
been found that the Acme 30 -kc. trans- 
former functions perfectly; however, these 
are hard to procure as they are no longer 
manufactured. 

In the beginning of the writer's experi- 
mental work with short -wave super- regen- 
erators, a great amount of trouble was ex- 
perienced from a loud continuous roar 
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which drowned out the signals almost com- 
pletely. No adjustments of the long -wave 
coils or coupling seemed to help in the 
least. This roar was finally eliminated by 
employing a grid leak of lower value. As 
the leak RI is rather critical, a Standard 
Chamstat was installed and proved very 
effective. 

Operation 
In operation, the coupling between 1.3 

and 1.4 is reduced and the Variodenser C3 
varied until the tube oscillates at the varia- 
tion frequency or until a faint high -pitched 
hum is heard. (These adjustments are 
made with all of the resistor It in circuit). 
If the loud roar is heard, adjust the grid 
leak (and possibly the "B" voltage) until 
this is eliminated. Now tune in some phone 
or I.C.W. signal, and reduce the regenera- 
tion just below the point of oscillation. Then 
vary the grid leak for greatest strength of 
signal without the roar. Stations should 
now pound in like the proverbial "ton of 
brick." 

It might be well, before attempting to 
adjust the long -wave coils, to try each of 
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the plug -in coils and ascertain if it gives 
smooth oscillation over the entire tuning 
scale. If "dead spots" are found, loosen 
the antenna coupling and, if this does not 
help, the R.F. choke is at fault and another 
should be installed. If the short -wave cir- 
cuits are not operating properly the set 
will be an absolute failure, so far as the 
additional super -regenerative gain is con- 
cerned. After this part of the outfit is in 
good working order then, and only then, 
should the variation- frequency coils be 
adjusted. 

An improvement in the selectivity, and 
the sensitivity as well, can be obtained by 
employing an acrid with a length not over 
25 feet (preferably an inside one) and con- 
necting a varimmeter of the old type in the 
antenna lead. Looser coupling between the 
coupling coil and the secondary will then 
be necessary or "dead spots" in the tuning 
may develop. 

If the constructor is ambitious and has 
plenty of money, a stage of screen -grid 
R.F. amplification, either tuned or untuned, 
ahead of the detector will result in still 
greater sensitivity and selectivity. 

The Short -Wave Fan's Use For Old Supers 

MANY a radio enthusiast has an old 
superheterodyne, or can purchase 
one in good condition, for a small 

sum. If so, he may convert it readily into 
an efficient short -wave receiver. 

Having obtained the super, proceed to 
remove the antenna and oscillator coils, and 
the two large variable condensers. 

Next, procure two small variable con- 
densers, one 5- or 7- plate, and one 11- or 
13- plate; one for a tuning control and the 
other for the control of oscillation. 

The inductance and capacity of a par- 

By AARON L. SLAUGHTER 

ticular antenna will have considerable effect 
on the coil values necessary. Consequently, 
any standard set of short -wave coils may 
be used for experiment. Although complete 
instructions for making such coils have ap- 
peared in past issues of RAnuo-CaAFr, ac- 
curate manufactured coils, obtainable in a 
set that will cover the entire frequency- 
range, are recommended. 

In fact, it is most convenient to obtain a 
set of coils which are calibrated to work 
with a particular tuning condenser. For 
accurate results, it is necessary that a 

TICKLER 

SEC. 

(a) 

/ 
R. F. CHOKE 

` FIRST 

INTER.TRANSF. 

11 OR 13 PLATES 

runl (b) 
FIL. GRID PLATE B+ 

It is now possible to purchase an old battery-type superheterodyne for muck less than the cost of 
the components; and the experienced constructor can readily adapt it to short -wave reception as shown 
at .4. The connections of the plug -in secondary and tickler should be made as indicated at B. 

specific size and type of condenser be used 
with a coil of given design. 

The secondary and tickler coils should be 
wound in the same direction; the correct 
manner of connecting them is shown in the 
small sketch (b). 

It may be desirable to connect a fixed 
condenser of .001 -mf., or even .00025 -mf. 
capacity, in shunt across the primary of the 
first intermediate -frequency transformer, as 
shown in dotted lines. However, this capac- 
ity is incorporated within some of these 
transformers. 

Any type of antenna may be used. A 
"midget" variable condenser should be con- 
nected in the aerial lead. This bears a very 
important relation to the successful opera- 
tion of almost every type of short -wave 
receiver; particularly, the "super" adapta- 
tion described here. 

It is reconunended that the aerial con- 
denser, two-winding short-wave coil, de- 
tector tube, grid leak and condenser, the b- 
and 11 -plate variable condensers, and the 
R.F. choke, be carefully shielded from the 
remainder of the equipment. This is desir- 
able also as a means of preventing pick -up 
of undesirable signals. 

If best results are expected, it is necessary 
to use an R.F. choke coil of a type designed 
specially for use in short -wave receivers. 
Otherwise, there will be "holes" -lack of 
normal volume -in the reception at certain 
points along the tuning range where the 
choke does not work at full efficiency. 

As the operation of this type of receiver 
is quite different from that of the more 
standard types of short-wave set, it will 
be necessary for the operator to exercise a 
little patience until he has become accus- 
tomed to handling it. With its high ampli- 
fication, it should give very satisfactory 
results in a good location. 
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Short -Wave Adapter Design and Operation 
A discussion of the problem of utilizing standard broadcast receiv- 
ers to bring in international broadcasts and other short -wave 
programs directly; and of the importance of the detector tube 

characteristics 

By J. M. PETERSON 
President, J -M -P Mfg. Co., Inc. 

SII{)RT -WAVE broadcasting, while 
only of an experimental nature as 

yet, lends plenty of thrills to those 
who want to get away from the same- 

ness of programs receivable on n regular 
broadcast receiver. As to the possibility 
of the reception of foreign programs, there 
is only one chance to do this with a highly 
efficient broadcast receiver, as against a 

thousand with a good short -wave adapter 
connected to practically any broadcast 
receiver. 

'l'he sharpness of tuning on short waves, 
together with their lack of patience, leads 
nanny people to believe that short -wave re- 
ception is something you hear talked of but 
never a reality. The writer produced and 
placed on the market, four years ago, the 
first short -wave adapter to be commercial- 
ized in this country; and from that time 
he has been continually active in making 
short -wave adapters practical. There has 
been a continuous increase in the interest 
shown by all classes of people and, no doubt, 
within the near future the short wave will 
become as popular as the regular broadcast 
wavelengths, especially in static seasons. 

The simpler diagram (Fig. 1) is that of 
the circuit used by the writer in the first 
short -wave adapter and, to this date, prac- 
tically no improvements have been made 
upon this circuit. A short -wave adapter, 
however, using this arrangement, would 
hardly be practical on most of the sets 
manufactured during 1929 or at the present 
time. 

For instance, the adapter in Fig. 1 is 
designed with a plug to be inserted in the 
detector socket of a broadcast receiver. 
This means that the detector tube in the 
socket of the adapter will get its plate 
voltage from this socket. This is all very 
well, so long as the "B" voltage is supplied 
by "B" batteries or an eliminator which 
can be adjusted. The best voltage for bat- 

EFFECTIVE DETECTOR TUBE 
VOLTAGE i6 SOCKET 

/M.A.. 
'-f)1 

/M.A.. 
SAM 

With the new receivers, operating from the 
house -line, a great number of undesirable con- 
ditions may be encountered; because of the 
absence of any standard of circuit design in 

commercial A.C. receivers. 

tery tubes is around 4.5 volts; while on 
A.C. tubes it may be between 35 and 60. 

But, when an adapter of this kind is con- 
nected to receivers using plate rectification, 
we may find all the way from 100 to 300 

volts -which is entirely too high. As there 
is no way to change this, the adapter can- 
not operate correctly. 

On the other hand, many of the new re- 
ceivers use resistance coupling and this re- 
sistance is so high that the plate voltage is 
very low. On top of this, most A.C. de- 
tectors use cathode bias, which subtracts 
from the total voltage supplied to a short- 
wave adapter. An illustration of this is 

given in Fig. 2, where a regular short -wave 
adapter is attached to a detector tube which 
has resistance coupling and cathode bias. 
The voltage effective on the plate of the 
tube in the adapter is only 16 volts, which 
is not enough. 

Another thing: assume that the adapter 
attached to a receiver, indicated in Fig. 2, 
(lid have the ideal voltages, it would still 
be handicapped in delivering speaker vol- 
ume; because resistance coupling does not 
have a great deal of amplification. The 
power tubes in these sets have an amplifica- 
tion factor of three, which further reduces 
the effectiveness as compared with older 
sets which used tubes with an amplification 
of eight. Sonic sets use only one audio 
stage; which, of course, completely eliminates 
this arrangement, so fur as speaker recep- 
tion is concerned. 

As stated before, practically no improve- 
ment has been made upon the original cir- 
cuit; but the arrangement and method of 
adapting it to eliminate these difficulties 
has been worked out so well that a good 
short -wave adapter, attached to present - 
day receivers, operates as smoothly and de- 
livers volume on short waves comparable 
with the receiver itself operating alone on 
the broadcast band. 

There is positively no reason, mechanical, 
electrical or theoretical, why a short -wave 
adapter will not give the same efficiency as 
a short -wave receiver. The receiving circuit 
used in the adapter can be just as elaborate 
(low -loss, high -gain, or any other of the 
current style phrases) as that employed in 
a specially designed short -wave receiver. 
Therefore, the only difference between the 
two is the audio channel; and this is not 
to be sneezed at in recent receivers, so far 
as tone quality is concerned. The audio 
channel of a short -wave receiver cannot even 
hope to be any better. It is very plain, 
therefore, that a good short -wave adapter, 
attached to a broadcast receiver, can be 
just as highly efficient and effective as a 
special short -wave receiver. The adapter 
has the advantage that it costs less; for it 
does not have to have an audio channel or 

The early model of the short-wave adapter, 
used with battery -operated sets, was simple 
and practically fool- proof. Its operating volt- 
ages, taken from the receiver, gave no trouble. 

power supply, as these are supplied by the 
receiver to which it is attached. 

There have been a number of short -wave 
adapters on the market, from time to time, 
and it would seem that the manufacturers of 
these were always afraid to tell the actual 
consumer what was required to get the best 
results. For instance, when an adapter is 
to be used with A.C. sets using a 5 -prong 
detector, the instructions invariably state 
that the 5 -prong detector is to be used in 
the adapter regardless of its make. 

As a natter of fart, a 5 -prong tube for 
the reception below 50 meters must hare a 
certain physical structure; which narrows 
the selection of this tube to very few makes. 
This requirement is that the plate element 
be of sheet metal. 

On looking over the 5 -prong tubes avail- 
able, it will be noted that most, if not all, 
of these use a screen mesh for the plate 
element. From the present tubes, of all 
makes available, using screen -mesh plate 
elements, the writer has been unable to find 
one out of a hundred that would operate 
smoothly on wavelengths around 20 to 30 
meters. Tubes with sheet -metal plate ele- 
ments oscillate easily and smoothly on any 
wavelength. The five -prong tubes having 
the sheet -metal plate element, which the 
writer has used, are easily procurable and 
are not special. So, if you are trying to 
operate a short-wave adapter that only 
squawks at you, look to see that the tube 
used has a sheet -metal plate and this dif- 
ficulty will at least he eliminated. 

Just why this physical makeup is favor- 
able to short waves is hard to say; in fact, 

it is doubtful if any tube manufacturers 
have a theory. Also, just why most tube 
manufacturers insist on using a screen -mesh 
plate element in the '27 type, when all other 
types have used the sheet -metal plate (and 
still do), is hard to even guess at. Perhaps 
some of these manufacturers will come for- 
ward in defense of the screen -mesh plate 
element? 

(Continued on page 531) 
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Short -Wave Stations of the World 
Kilo- 

Meten cycle 
4.97 -5.35 60,000- 50,000 -Am Telephony. 
8.57 35,000- W2XCU. Ampere, N. J. 

12.48 24.01/0 -W6AG, San Mateo, Calif. 
(Several experimental stations are authorized 
tu operate un non -exclusive wares of series. 
both above this and down to 4 meters.) 

13.04 23.00(I-W2XA W. Schenectady, N. Y. 
13.97 21,400- W2XAL, New York. 
14.06 21,320-0IV. Nauen, Gertuany. 
14.50 20,680 -LSH, Monte Grunde, Argentina, after 10:30 

p. tu. Telephony with Europe. 
-FMB, Tamatave, Madagascar. 
-PMB, Bandoeng, Java. 

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

Telephony to Buenos Aires. 
15.03 19,950 -LOG, Monte Grande, Argentina. From 9 

a.m. tu 1 pm. Telephony to Paris and 
Nauen (Iterlin). - 1) lit, Nauen, Germany. 

15.10 19.850 -WM1, Deal. N. J. 
15.40 19,460 -FZU, Tamatave, Madagascar. 
15.50 19.350 -....Haney. France, 4 to 5 p.m. - F W3, farts, France. Front 10 a.m. Tele- 

phony to Monte Grande (Buenos Aires). -V 52111E, Sydney. Australia. 
13.60 19,220 --W NC, Deal, N. J. 
15.85 18.920 -X DA, Mexico ('lay. Mex. 12:30 to 2:30 p.m. 
13.01 18,850 -PLE, Bandoeng, Java. Broadcasts Wed. 

8:40 to 10:40 a.m. Telephony with K6ot- 
wilk (Amsterdam). 

16.10 18,620 -GBI, itodmin, England. Telephony with 
Montreal. 

11.11 18.610 -GBU. Rugby. England. 
10.30 18,I00-PCK, Knotwijk, Holland. Daily from 1 

to 6:30 a.m. 
18.35 18,350 -W ND, Deal Beach. H. J. Transatlantic 

teleidtony. 
16.38 18,310 -G BS, Rugby, England. Telephony with 

New York. General l'ostofflee, London. 
-FZS. Saigon. Inuu- China, 1 tu 3 p.m. 

Sundays. 
16.50 18.170 -CO A. Drummondville, Quebec. Canada. 

Telephony tu England. Canadian Marconi 
Co. 

16.54 18,130 -GB W. Rugby, England. 
16.57 18.120-GBK, Rugby, England 
10.61 18.050 -K91J, Bolinas, Calif. 
16,70 17.950 -F2 U. Tamatave, Madagascar. 
16.80 17,850 -PLF, landoeng, Java t "itadlo Malabar'). 

Works with Holland. 
16.82 17.830 -PCV, Kaotwijk, Holland. 3 to 9 a.m. 
16.88 17,7711-PH I, }Wizen. Rolland. Beam station to 

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

16.90 17.750- HSIP`, Bangkok. Slam. 7-9:30 a.m., 1 -3 
p.m. Sundays. 

17.20 17,440 -AGC. Nauen, Germas-. 
17.34 17,300 -W2XK, Schenectady, N. Y. Tues., Thurs.. 

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

ment al stations. 
18.40 10.300 -PCL, Kootwijk, Holland. Works with 

Bandoeng from 7 a.m. Netherland State 
Telegraphs. 

-WLO, Lawrence. N. J. 
18.56 10,150 -G BX. Rugby. England. 
18.75 15,990- Saigon. Indo- China. 
13.80 15.950 -PLG, ltandoeng. Java. Afternoons. 
19.58 15,310- W2XAD, Schenectady. N. Y. Broadcasts 

Sun. 2:30 to 5:40 p.m.. Tues., Thum. and 
Sat. noon to 5 p.m.. Fri. 2 to 3 p.m. ; 

besides relaying W'OY'p evening grogs. on 
Mon, Wed., FrL and Sat. evening.. Gen- 
eral Electric Company. 

19.60 15,300 -....Lyngby. Denmark. Experimental. 
19.63 15.280 -W2XE, Jamaica. N. Y. 
19.06 11250- W2XAL, New York, N. Y. 
19.70 15.220-W8XF (KDKA) Pittsburgh, Pa. 4:30 

p.m. on; Saturday from G. Sundays, en- 
tire Program. 

19.99 15.000 -CM6XL Central Tuinuru. Cuba. 
-LSJ, Monte Grande, Argentina. 

20.00 14.990 -TFZSH, Iceland. 
20.80 14,420 -VPD, Suva. Fiji Islande. 
20.90 14.340 -G2NM. Caterhun, England. 
20.97. 21.26 14.300- 14.100 -Aviateur Telephony. 
22.20 13.500 -....Vienna. Austria. 
22.38 13,400-W ND. Deal Beach, N. J. Transatlantic 

telephony. 
22.69 13,050 -W2X AA, Moulton, Me. Transatlantic 

telephony. 
22.75 13.180 -W FA. Ilyrd Expedition. Antarctica. 

-WFAT. S. S. "Eleanor Bolling." Byrd 
Expedition. 

23.35 12.850 -W2X0, Schenectady. N. Y. Antipodal 
program 9 pin. Mon. to 3 a.m. Tues.; 
noon to 5 p.m. on Tues., Thurs. and Sat. 
General Electric Co. 

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

-W2XCU. Ampere. N. J. 
-W9XL. Anoka. Minn.. and other experi- 

mental relay broadcasters. 
24.41 12,280 -GBU. Rugby, England. 
24.50 12,240 -F W4, Ste. Assise (l'arisI France. Works 

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

-K IXR, Manila, P. L 
-OBX. Rugby, England. 

24.63 12 .180 -Airplane. 
24.68 12.150 -G BS, Rugby, England. Transatlantic phone 

to Deal. N. J. (New York). 
24.89 12.045 -N AA, Arlington. Va. Time signals, 8:55- 

9 a.m., 9:55-10 p.m. 
24.98 12.000 -FZO. Saigon, Indo- China. Tinte Signals. 

2 -2:05 p.m. 
25.10 11.945 -K KG, )soling.. Calif. 
25.10 11,940 -.....eesrn, Genus. Tests of new Sulmr- 

power broadcasters. 
25.34 11.840 -W2XE, Jamaica, New York (WABC). 

All Schedules Eastern Standard 
Time: Add 5 Hours for Greenwich 11 

Mean Time. 

Kilo - 
Meter. cycles 
25.40 11,800 -WBXK (KDKA) Pittsburgh. Pa. 4:30 p.m. 

on; Saturdays trots 6 on; Sunday'* entire 
program. 

-WBXF, Chicago (WENS). 
-W2XAL, New York (W1tNY). 

25.53 11,750 -558W. Chelmsford, England. 7:30-8:30 
a.m. and 2 -7 p.m. except Saturdaya and 
Sundays. Also 6 -9 p.nm. Monday s and 
Wednesdays. Teats with W2X0 12 -1 a.m. 
Mondays and Thursdays. 

25.68 11.670 -K10, Kahuhu, Hawaii. 
26.00 11,530-CG A, llmmtnondville, Canada. 
26.10 11.490 -GBK, Rugby, England. 
20.22 11,430 -1M1C. Naomi. Germany (Iterlin) Weekdays 

after 5, Sun. after 9 p.mr. 
-El HF, Nauen, Germany. 

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

27.00 11,100-EAT 11, Vienna. Austria. Mon. and Thurs.. 
5:30 to 7 Pram. 

27.75 10.800 -PLN, Bandoeng, Java. 
27.58 10,760 -PLR, Randoeng. Java. Works with Hol- 

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

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

28.50 10,510-51)5L, Leningrad, U.S.S.R. (Russia) 
-VK2BL Sydney, Australia. 

26.80 10.410 -VK2M E. Sydney, Australia. Irregular. On 
Wed. after 6 a.m. Amalgamated Wireless 
of Australia. Pennant Hills, N. S. W. -K ES, Bolin, Calif. 

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

29.50 10.160 -ARI. Hongkong. China. 
29.98 10.000- CM2LA. Havana, Cuba. 
30.00 9.995- .own. Poland. 
30.15 9.940-OBI). Rugby. England 
30.20 9.930 -W2XU, Long Island City, New York. 
30.64 9.790 -GBW. Rugby, England. 
30.75 9.750- Agen, France. Tues. and Frt., 5 to 

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

p. m. ,tmando Cespedes Marin. Apartado 90. 
31.00 9,680 -7LO, Nairobi, Kenya. Africa. Noon to 

3 pin. Relays ú56W. Chelmsford, fre- 
quently from 2 to 3 p.m. 

..Monte Grande. Argentina, works Sauen 
irregularly after 10::30 p.m. 

31.23 9.600 -1G N, Bergen, Norway. 
31.26 9.590 -PC1. Hilversum, Holland Wed. 8 -10 p.m. 

Thurs. 2 -4. 7 -11 p.m. ; Frl. 2 -4 p.m., 8 
p.m. to 2 a.m. Sat. N. V. Philips Radio. 
Eindhoven. Holland. 

-W3XAU, IByberry, Pa.. relays VCAt' daily. 
31.28 9.580 -V K2FC, Sydney. Australia. Irregularly 

after 4 a.m. N. S. W. Broadcasting Co. 
-VPO. Suva. Fiji Islands. 

31.35 9.570 -W IXA2, Springfield. Mass. (WBZ). 
31.38 9.550- ....Zeesen. Germany. 10 lo 11 a.mr., 11:30 

a.m. to 2.30 p.m.. and 3 to 7:30 or 8:30 
µman. Relays Iterlin. 

31.48 9.530-- W2XAF, Schenectady. New York. Mon. 
Tue... Thun. and Sat. nights. relays WO 
froth 0 11.111. General Electric Co. 

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

31.56 9.500- VK3LO, Melbourne, Australia, irregular. 
itrouskasting Co. of Australia. 

-027RL, Copenhagen, Denmark. Around 
7 p.m. 

31.60 0,490 -....Lyngby. Denmark. Noon to 3 p.m. 
31.65 9,480 -....Paris. France, 4 p.m. weekdays. 
31.80 9.430- ....Posen. Poland. Tuesdays and Satur- 

days. 1:50 -4:30 p.m., Sat. 1:25 -7 p.m. -X DA. Mexico I'hy, Mel. 
32.00 9.375- E1990C, Berne. Switzerland. Mon.. Tuas.. 

Sat. 3 to 4 p.m 
-OZ7MK, Copenhagen, Denmark. Irregular 

after 7 p.m. 
32.06 9,350- C11211K, Havana. Cuba. 
32.13 9.330-CGA, Drummondville. Canada. 
32.40 9,250 -GBK, Rugby, England. 
32.50 9.230 -FL. Parle. France (Eiffel Tower) Time 

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

32.59 9.200-0 BS, Rugby, England. Transatlantic phone. 
33.26 9.010 -G BS. Rugby, England. 
33.70 8,900- ....Posen, Poland. Teets Mon. and Thun. 

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

Tinte signals 9:55 -10 p.m. 
33.96 8.830 -WFAT, R. S. "Eleanor Rolling." Byrd 

Expedition. 
34.03 8.810 -W FA, Byrd Expedition, Antarctica. 

8 a.m. 

Kilo - 
Meters cycle* 
34.50 8.690- W2XAC, Schenectady. New York. 
34.68 8,650- W2XCU. Ampere. N. J.: -W9XL, Chicago. 
34.74 8.630 -WOO, Deal. N. J. 
35.00 8,570 -HKCJ, Modules, Colombia. 
35.03 8.560 -KVUA, S. S. "Lake Ormoc," Ford Motor 

Co. 
15.48 8.450 -WSBN, SS. "Leviathan." 
36.00 8,330 --3K AA, Leningrad, Russia. 2-6 a.m.. Mon.. 

Tues., Thurs.. Fri. 
37.02 8,100 -EAT H. Ylenna, Austria. Mon. and Thur,. 

5:30 to 7 p.kr. -SW, Bangkok. Slain. Tue.. and Fri. 
8 -11 a.m., 2 -4 p.m. Tuesdays. 

37.36 8,030 -NAA, Arlington, Va. Time signals 8:55 -9 
a.m.. 9:55 -10 p.m. 

37.43 8,015 -Airplane,, 
37.80 7,930 -00A, Doeberltz, Germany. I to 3 pm- 

Relrhimstzentmlamt, Iterlin. 
38.00 7,890 -VPD, Suva. Fiji Islande. 
38.30 7,830 -PCV, Kawwljk, Holland. after 9 a.m. 
38.56 7 775 -FBB2, Montellnrar, France. 
38.80 770 -PCL, KootwiJk, Volland. 9 a.m. to 7 p.m. 
39.98 7.500 -TFZSH, Reykjavik, Iceland. 

-EK4ZZZ, Danzig (Free State). 
40.20 7,460 -YR, Lyons, Fronce. Daily except Sun., 

11 :30 a.m. to 12:30 p.m. 
41.00 7.310 -....Paria. France ( "Radio Vitus ") Teats. 
41.46 7.230 -00A, Doeberltz, Germany. 
41.50 220-....Zurich. Switzerland. Sat. 3 to 5 p.m. 
41.70 7,190-VK8AG, Penh. West Australia. Between 

6:30 and 11 a.m. 
42.12 7,120- OZ7RL, Copenhagen, Denmark. Irregular. 

Around 7 p.tn. 
42.27 7,030 -PM2, All -American Lyric Expedition, 

Borneo. 
43.00 6,870 -EAR 110, Madrid, Spain. Tues. and Sat., 

5:30 to 7 p.m., Fri. 7 to 8 V. m. 
40.50 6,900 -IMA, Rome. Italy, Sun., noon to 2:30 p.m. 

6.680- D4AFF, Coethen. en, Germany. 
43.86 6,1135 -VRV, Georgetown. British Guiana. Wed. 

and Sun.. 7:15 to 10:15. 
44.00 6,8 20-XC 51, San Lazaro, Mexico. 3 a.m. and 

3 P.m. 
43.00 600- ..:.Iterlin, G, 
45.20 8. "Leviathan." SS. Leviathan." 
45.56 6,380-WFA, Byrd Expedition. Antarctlra. 

-WFAT, S. S. "Eleanor Bolling." 
46.05 6,515 -WOO, Deal. N. J. 
40.70 6,445- W2 %CU, Ampere, N. J.;- -W9XL, Anoka, )lino.; and others. 
47.00 6,380- CT3AG, Funchal Madeira Island. Sat. 

after 10 p. m. -V (OAT, Drummondville. n Canada. 
47.35 6,335- WIOXZ. Airplane Television. 
48.74 6,155- W9XAL, Chicago, Ill. (WMAC) and Air- 

PI 
s. 

48.80 6,190 - XneR, Manila, P. I. 3.9:30, 5 -9 or 10 
a.m. 2-3 a.m. ". 

48.96 6,120- 'dotal,, Sweden, 'idays, dio." 6:30.7 
a.m., 11 -4:30 p.m. Holldaye, 5 a.m.-5 p.m. -ARI. Hongkong. China 

49.02 6,120 -W2XE, New York City. Relays WABC. 
Atlantic Broadcasting Co. 

49.15 6,100 -W3XL, Bound Brook, N. J. (WJZ. New 
York). 12 midnight on. 

49.20 6.040- W2XAL, New York. 
49.31 6.080- W2XCX, Newark, N. J. Relaya WOK. 

-W9XAA, Chicago, III. (WCFL1. 
49.90 6,070 -U052, Vienna, Austria. 5 -7 a.m., 5 -7 

p. n1. 
49.50 6.000- WSXAL, Cincinnati, Ohio. Relaye WLW. -W9XU. Council Bluffa, Iowa. Relay, ROIL, -WXAU, ItyberrC, l'a., relays WCAU. 

KT, .tuants, Colombia. 8 to ll p.m.. 
Sun. and M 

49.67 6,040- W9)(AO. Chicago ¡IL (WMAQ). 
49.80 6,020 -W9X F. Chicago, III 

-W2 %BR. New York, N. Y. (\VBNY). 
49.97 6,000-2L32 C. Christchurch, New Zealand. 11 

Iv tn. -midnight. 
-EA125. Barcelona. Spain. Sat. 3 to 4 p.m. 
--RFN. Morrow, Russia. Tues.. Thurs., Sat. 

8 to 9 a.m. -8AI, Karlvborg, Sweden. -Eiffel Tower. Paris. France Testing 8:30 
to 6:45 a.mr.. 1:15 to 1 :30, 5:15 to 5:45 
p.m.. around this wave. 

-HRD, Tegucigalpa. Honduras. 9:15 p.m.- 
midnight. Mon.. Wed.. Fridays. 

52.00 .770 -AFL. Itergedorf, Germany. 
52.42 5,720-VE9CL. \VInnlpeg. Canada. Jas. Richard- 

son A Son 
52.72-54.44 5,690-.10-AI 

s. 
,510 -AI ,raft. 

51.51 5,500- W2XBH. Brooklyn, New York City (WBBC, 

56.70 5,300 --A01, Nauen. Germany. Occasionally after 
7 p.m. 

58.00 5,172r Czechoslovakia. .Prague. Czhoslovakia, 
60.90 4.920 -LL, Paris. France. 
61.22 to 62.50 meters -4.800 to 4,900 kc. Television. 

-WBXK, Pittsburgh, Pa. ; -W IXAY, Lex- 
ington. Mass.; W2XBU, Beacon. N. Y.; 
-WEN R. Chicago. Ill. 

62.50 4,800 -WB)(K, Pittsburgh. Pa. Relaya KDKA 
after 6 p.m. Works with 58W 5 to 7 p.m. 
Tues. and Thurs. Westinghouse Electric Co. 62.56 4.795- W9XAM, Elgin, Ill. 

-W9XL. Chicago. Ill. 
62.69 4,785 -Aircraft. 
65.22 to 66.67 meters -4.500 to 4,600 he, Television. 

-WGXC. Los Angeles, Calif. 
67.65 4,430 -41OA, Dneberita, Germany. 8 to 7 p.m. 

2 to 3 p.m. Mon.. Wed., Fri. 
70.00 4,280 -0HK2. Vienna, Austria. Sun., first 15 

minutes of tutor from 1 to 7 p.m. -RA97. Khabarovsk. Siberia. 5:30 -7 a.m. 71.77.72.96 4,180- 4,100-AIrcraft. 
72.67 4,116 -WOO, Deal, N. J. 
74.72 4.105 -NAA. Arlington, Va. Time signals 8:55.9 a.m. 9:55 -10 p.m. 
80.00 3,750 -F8KR. Constantine, Tunis, Africa. Mon. 

and Fri. 
84.2_4 3.566- 027RL, Copenhagen, Denmark. Tuesday 

and Frl. after 6 p.m. 
84.46 -85.66 3,550 -3,500- Amateur Telephony. 
86.50 -86.00 3.490- 3,480 -Aircraft. 

(Continued on page 543) 
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New Radio Devices 
for Shop and Home 

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

tions of forthcoming developments. 

THE PILOT "P. E. 6" BROADCAST 
RECEIVER 

By Robert Hertzberg 
F1 OM their disappointing experiences 
with ordinary tuned R.F. circuits, in 
which they have attempted to use 
screen -grid tubes without considering 

their unusual characteristics, many radio set 
constructors have drawn the conclusion that 
selectivity from 550 to 1500 kilocycles in a 
screen -grid receiver is obtainable only with 
the aid of band -pass tuners. This is not 

Fig. A 
The "P. E. 6" receiver in the neat metal cabi- 
net, which is furnished with it as optional 

equipment. 

altogether true; although the band -pass 
tuner fills a specific need in certain circuits. 
A screen -grill set can be made selective 
enough for present -day conditions if the 
antenna transformer or "coupler" is prop- 
erly designed and if an aerial of the cor- 
rect dimensions is used. 

Effective Coil Design 
With very loose coupling between the 

antenna circuit and the input circuit of the 
first screen -grid amplifier, and with a very 
short aerial, u screen -grid receiver of very 
simple and inexpensive design can be matte 
to separate the local stations quite cleanly, 
and even leave in between enough room for 
a DX station or two to slip through. The 
tremendous amplification afforded by the 
tubes compensates for the small pick -up 
system, and the set can and will deliver 
signals of great strength. 

As the size of the antenna is increased, 
the signals naturally increase in number 
and volume; but the selectivity likewise 
drops. In eight different places, in and 
around New York, the set here described 
operated on an indoor serial, consisting of 
ten feet of No. 24 magnet wire (taken from 
an old short -wave coil), bringing in all the 
local stations with full volume, yet with 
two -degree selectivity. It also brought in, 
with fair volume, the more powerful sta- 
tions in Chicago, Cincinnati, Pittsburgh and 
Hartford. The signal obtained from a 95- 
foot outside aerial was sufficient to overload 
the R.F. tubes and made them act as de- 
tectors. (The effectiveness of indoor aerial 
arrangements is greatly dependent upon lo- 
cal conditions.- Editor.) 

So successful were time experiments con- 
ducted with a screen -grid receiver embody- 
ing the foregoing ideas that a kit set has 
been developed. It contains all the neces- 
sary parts in fully prepared form, and can 
be assembled by constructors who would be 
absolutely stumped by the more complicated 
outfits. 

Option of Kits 
Known generally as the "P. E. 6," the 

new set is marketed in three forms. The 
components of the six -tube circuit are the 
saule in all three kits; but in the first, the 
"K- 122," a plain front panel, without cabi- 
net or power pack, is supplied. This 
"chassis" model may be installed in any 
standard 7 x 18 -inch cabinet or console. 
The second kit, "K- 123," has the same sub - 
panel, but is supplied with a decorative 
steel cabinet, finished in walnut. The front 
of this cabinet is drilled for the tuning 
dial, the power switch and the volume con- 
trol, the sub -panel being mounted directly 
against it. This kit, likewise, is not fur- 
nished with a power pack, for any standard 
pack of 171A capacity may be used. The 
third kit, the "K -124," is quite complete 
consisting of the "K -123" plus a "K -111" 
power pack. This unit fits nicely inside the 
cabinet just behind the sub -panel, a suitable 
mounting bracket being supplied. (Detailed 
assembly directions are included in each 
kit.) 

A study of the diagram of the "P. E. 6" 

shows that two stages of tuned R.F. ampli- 
fication are used, with screen -grid tubes 
VI, V2. These are followed by a non -re- 
generative detector V3, one stage of straight 
transformer -coupled audio V4, and one 
stage of push -pull audio, using '71A tubes, 
V5, VG. A pair of '71Á's will handle far 
more volume than the ordinary hone can 
comfortably accommodate, and they require 
only a power pack which is small and trouble - 
free compared to that needed for the popu- 
lar '45. If the builder feels that he simply 
must keep up with the Joneses by making 
his set heard all the way down the street, 
he can easily put in '45s without changing 
anything more than the grid -biasing resistor. 
The present 1.200 -ohm unit should merely be 
replaced by a 750 -ohm one, and, of course, 
a power pack of suitable capacity installed. 
(For example, the type "K -112" will de- 
liver the desired voltages.) 

The antenna coupler Ll, the interstage 
R.F. transformer I.2 and the detector trans- 
former L3 take the form of shielded plug -in 
coils which fit standard LT tube sockets. 
The primary of the antenna coupler L1 con- 
sists of only ten turns (with 127 on the 
secondary) and those ten are tapped at the 
seventh; so that either seven or ten turns 
may be used, depending on time size of the 
aerial. A short aerial allows time use of the 
full winding; a longer one requires the 
smaller section. Two "Ant" binding posts 
are provided; so that the individual owner 
Call suit the coupling to meet his own local 

Fig. B 
.4 view from below of the placement of parts in the "P. E. 6 ": the aluminum sub -panel 

a portion of the area. The components shown may be identified by comparison with the 
(Fig. 1) and the detailed list of parts . 

covers only 
schematic 
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conditions. In and around the big cities 
an outside aerial is altogether unnecessary; 
for ten, fifteen or twenty feet of wire tacked 
around the edge of the floor will deliver 
violent signals. 

Successful Ganging 
The interstage coils L2, L3 have large 

primaries (50 turns) wound directly over 
the secondaries. 'l'he cathode, screen -grid 
and plate circuits of the screen -grid tubes 
are adequately by- passed by a single three - 
Section non -inductive condenser C4- C5 -C6. 

The volume is controlled by a 50,000 -ohm 
potentiometer R2, which regulates the screen 
voltage. This is the simplest method of 
volume control in a screen -grid set, and is 
a very smooth and effective one. 

The R.F. circuits are tuned by a triple 
condenser, Cl- C2 -C3, which is mounted in 
the center of the sub -panel. The very loose 
antenna coupling obviates the annoying de- 
tuning effects comm on to other single -con- 
trol receivers, and permits sharp matching 
of circuits over the full 200 -550 meter wave- 
length range. This is one of the incidental 
factors contributing to the overall selectiv- 
ity. With ordinary degrees of antenna 
coupling, the detuning effects are so bad 
that the individual tuning circuits must be 
damped considerably; the result is that, even 
if their resonant peaks don't exactly co- 
incide all over the scale, at least they over- 
lap enough to let through an insistent signal. 

The detector and audio portions of the 
"P. E. 6" are quite orthodox, except for the 
presence in the audio system of what is 
best termed a "tone equalizer." This corn- 

prises merely a condenser C10 and resistor 
R6 connected in series, and shunted across 
the primary- of the push -pull transformer 
T2. Through by- passing some of the higher 
frequencies, which all audio transformers 
amplify a bit too well, it gives the effect 
of accentuating the lower ones, which they 
pass with difficulty. The resulting "tone 
quality" is quite good. 

The adjustment of the receiver, after the 
assembly and wiring, resolves itself into a 
few minutes of playing with the little com- 
pensating condensers on the side of the main 
triple condenser. These compensators are 
not shown in time diagram. When they are 
properly- trimuned, the set is ready to work. 
Everything else is fixed. 

Technical Data 
The value of 0.6 -mf., indicated for C9 

and C11, is obtained by connecting in paral- 
lel the three 0.2 -mf. condensers that make 
the standard No. 806 condenser hank. 

The dial -light is not shown in the schem- 
atic circuit; where it connects is optional 
with the constructor. If a 2.5 -volt lamp is 
used, it may be connected across the fila- 
ment supply for V3, V4. If the No. 1282 
dial (which constitutes part of the standard 
kit) is used, considerable leeway is permit- 
ted in the choice of dial- lights; due to the 
fact that the lamp socket of this dial is 
entirely insulated. For this reason it is 
recommended that the dial -light be of 6- 
volt rating and connected across the fila- 
ment supply to V5, V6. 

The mechanical arrangement of the parts 
allows rapid assembly and easy wiring. The 

sub -panel is a piece of 
formed aluminum, accur- 
ately- drilled with all 
mounting and wire holes. 
There is practically no wir- 
ing on the upper side of 
the sub -panel, all the con- 
nections being made on the 
conveniently accessible un- 
derside, as may be seen in 
Fig. B. The bottom of the 
cabinet supplied with the 
"K -123" and "K -124" kits 
is removable and allows 
ready access to the parts 
for examination, trouble 
shooting, etc. 

Fig. C 

A view of the "P. E. 6" as- 
sembled in its cabinet, show,ne 
the spar( allotted for the com- 
pact power pack. The receiver 
connections from the shielded 
coils to the screen -grid tubes, 
eta., are very direct. The place- 

ment throughout is logical. 

The wiring is exceedingly simple, and will 
present no difficulties to anyone who can 
handle a soldering iron. As time metal chas- 
sis forms the ground and the "B -" side 
of the circuit, many connections are made 
by running the mounting screws right 
through the soldering lugs or other terminals 
on time instruments, and thus much wiring 
is saved. 

Details of Power Pack 

The No. "K -111" power pack includes a 
"No. 398" power transformer PT, with five 
secondary windings delivering the follow- 
ing current and voltage: Si, 5 volt, 2 amps.; 
S2, 550 volts, center -tapped (275 volts on 
each side), 60 ma.; S3, 2.5 volts, 7 amps.; 
S4, 5 volts, 1 amp.; S5, 11/2 volts, 4 amps. 
(not used for this receiver). 

The condenser bank, "No. 396," contains 
C12 (2 mf., 400 volts D.C. rating) ; C13 and 
C14 (3 mf., each, 300 volts D.C.); and C15, 
C16 and C17 (1 inf. each, 300 volts D.C.) 

The voltage divider is a "No. 960" re- 
sistor with the following values: R9, 4,000 
ohms; 1110, 3,600 ohms; 1111, 2,250 ohms; 
1112, 2,800 ohms. Sufficient voltage and cur- 
rent for operation of type '45 tubes may 
be obtained at the "B plus 220 V." tap by 
connecting a variable resistor between Ch2 
and the resistor net -work at the point 
marked "X," varying its value until the 
desired results are obtained. 

A "No. 395 Jumbo" model, or double - 
choke Chl, Ch2, is used in this receiver. 

List of Parts for Receiver 

One triple -gang condenser, .00035 -mf., "No. 
1703" (Cl, C2, C3); 

One vernier dial, illuminated, "No. 1282 "; 
One "Vol grad" variable resistor, 50,000 

ohms, "No. 940" (R2); 
One set of plug -in coils, 200 to 550 meters 

"No. 235" ('"235A," antenna coil; "235B," 
R.F. coil; "235C" detector coil) (Ll, L2, 
L3); 

Two screen -grid tube shields, "No. 222S"; 
One A.F. transformer, 31/2 to I ratio, "No. 

391" (TI); 
One push -pull input A.F. transformer, "No. 

399" (T2); 
One push-pull output A.F. coupler, "No. 

401" (T3); 
One fixed condenser, .00025 -mf. "No. 51" 

(C7) ; 
One fixed condenser, .002 -mf., "No. 64" 

(C8); 
Three by -pass condensers, each with three 

sections of 0.2 -mf., "No. 806" (C4, C5, 
C6); 

Two by -pass condensers, 0.6 -mf., "No. 806" 
(C9, C11); 

One by -pass condenser, 0.1 -mf., "No. 808" 
(C10); 

One fixed resistor, 1,200 ohms, "No. 956" 
(117); 

One fixed resistor, 2,000 ohuns, "No. 958" 
(115) ; 

One fixed resistor, 900 ohms and tapped at 
450 ohms (shunt- connected for 225 ohms) 
"No. 959" (RI); 

One fixed resistor, 6,000 ohms, "No. 968" 
(R6); 

One resistor, center -tapped, 20 ohms, "No. 
354" (114); 

One resistor, center -tapped, 50 ohms, "No. 
356" (R8); 

One grid leak, 2 mess., "No. 756" (113) ; 
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Fig. 1 
The circuit diagram of the Piler "P. E. 6" broadcast receiver, at the left; the dotted square at the right encloses the "K -111" power pack, designed 

f or push -pull '71.4 operation. Circuit vaines and constants arc given in the test and list of parts. 

Four UX -hype sockets, "No. 216" (for V5, 
V6, L2, L'd) ; 

Five UY -type sockets, "No. 217" (for VI, 
V2, V3, V4, Ll); 

Five binding posts, lettered "Ant.", "Short 
Ant. ", "Gntl. ", "L. S.", and "L. S. "; 

One knob switch, "No. 44" (SW); 
One package of hardware (condenser mount- 

ing brackets, wire, spaghetti, screws, nuts, 
washers, lugs, and nine binding post in- 
sulators); 

One metal front panel, 7 x 18 inches (in- 
cluded only in "K-122" kit), "Nu. 787 "; 
or 

One metal cabinet (supplied with "K -123" 
and "K- 124" kits), "No. 2501 "; 

One power pack (supplied only with K -124 
kit), "No. K- 111 "; 

One aluminum sub -panel, 71/2 x 171/4 inches, 
"No. 788 "; 

THE FREED NEUTRALIZING KIT 
IT is the practice of the average Service 

Man to carry a set of tools for neutraliz- 
ing the various makes of radio sets with 
which he conies in contact. A few of these 
tools are available in hardware stores; but 
most of them are special and obtainable 
only from the makers of the various re- 
ceivers. Often the Service Man is called 

to service a set for which he does not have 
the required neutralizing tool; atntl it isn't 
possible to ask the customer to whit until 
one arrives from the factory. The result is 
a miscellaneous collection of manufactured 
and home -constructed tools that may, or 
may not, be correct for most sets. 

To meet this demand for a tool which is 
convenient to carry and use, and almost 
universal in its application, the Service- 
men's Supply Co., Brooklyn Heights, N. Y., 
is now slaking the "Universal Neutralizing 
Kit No. 10," as designed by Bertram M. 

The pocket neutralizing 
kit shw.eu at the right is 
mode according to the 
specifications of that well- 
known writer on semi, 
iug, Bertram M. Freed. 
to fit the adjusting ads 
of practically all sets. 
The small rod ,nests into 
the larger, which is car- 
ried in Noe rest pocket 
like a pen; their size is 
shown by the rule beside 

them. 

Freed and pictured below. 
It consists of two neutralizing "sticks" 

which nest. 'l'he larger one has about the 
salve diameter as a fountain pen, and may- 
be clipped into the pocket. 

The larger "stick" carries on its insu- 
lating tube two neutralizing wrenches; the 
smaller one has a neutralizing screwdriver 
at one end and, at the other, a magnet for 
picking up and placing small iron screws. 

This combination is so designed as to be 
effective for neutralizing and balancing al- 
most every commercial radio receiver. 

Review of Recent Radio Literature 
Publishers and Manufacturers are invited to send their latest radio books, pamphlets, leaflets 

and technical data to the office of RADIO -CRAFT for review 

B. B. C. YEAR BOOK for 1930, size 71/ x 
5 inches, 461 pages, price two shillings 
(50c). 

This latest edition of the well -known British 
Broadcasting Company's Year Book, as usual. con- 
tains a profuse array of all sorts of radio informa- 
ti n. Space does not allow listing all the con- 
tents; but we might say that it includes all the 
latest radio information of the year. Then there 
is a general section, containing all sorts of broad- 
casting material. Of great interest to our readers 
is the technical section, which contains a tremendous 
amount of information on transmission and re- 
ception, short-wave material, measuring instru- 
m-nts, technical broadcasting information, and spe- 
cial articles. 

In addition to that, there is a large amount 
of technical data, formulas, etc., and a technical 
dictionary pertaining to radio terminology. 

A valuable look in all respects. (H. G.) 

LE SUPERHETERODYNE, by De Belles - 
cizc, published by Etienne Chiron, Paris, 
France. 61/2" x 9%", paper covers, dia- 
grams, folding plates, 112 pages. 
This small book, written by a well -known French 

engineer, deals primarily with the fundamental 
principle and evolution of the "super" circuit, and 
the patent situation which has arisen with regard 
to it. The popularity which this circuit has en. 
joyed, and still enjoys. in this country has pro- 
duced many works on the subject; one of the best. 
to the reviewer's mind, being that of the late 
R. E. Lacault. In this volume, M. de Bellescize 
discusses the definitions and mathematics of the 
superheterodyne in about thirty pages; the remainder 
of the book is devoted to the enumeration of the 
principal fundamental (French) patents, which are 
reproduced in facsimile. 

(S. G.) 

H.\MMARI.UND "HI Q -30^ MANUAL, 
published by Hammarhmd Mfg. Co., New 
York City. G" x 9 ", 48 pp., rotogravure 
insert, paper covers. Price 25 cents. 
This booklet is primarily devoted to the sub- 

ject of custom building around the receiver cir- 
cuit whose name it bears. Its first part takes 
tip this theme and the advantage of the custom. 
built set, with its careful adjustments and its 
flexibility to the requirements and tastes of the 
set owner. The second part deals with the sub- 
ject of band -pass tuning, which is increasing in 
interest with the demand for higher amplifica- 

tion with better selectivity and fidelity of re- 
production. Apparatus and servicing are dis- 
cussed in the latter pages, while the insert dea s 

with tastefully designed and handsomely illus- 
trated cabinets and consoles, now available for 
the customer who demands that a fine receiver 
be housed in a piece of furniture that will be 
worthy of it. 

TIIE ART AND SCIENCE OF THE 
GRAMOPHONE, by Ilarry A. Gaydon. 
Published by Dunlop & Co., Ltd., London, . 

England. 4%" x 7!(," 222 pages. Dia- 
grams. Price 4/2 ($1.00). 
Plain though its format is, this book is a very 

interesting and practical discussion of the prin- 
ciples of acoustics and their application to record- 
ing and reproducing sounds. Such a chapter as 
that devoted to the subject of the very numerous 
styles of phonographic needles show the thorough- 
ness with which the author has gone into his sub- 
ject. The style is easy and the author, unlike 
most transatlantic enginers, has carefully avoided 
mathematical treatment. While the first part of 
the book was written some years ago, considerable 

(Continued on page 541) 
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The A. C. Screen -Grid Pentode 
The five- electrode tube which introduces revolutionary possibili- 
ties into radio circuit design, with data as to its characteristics, 

and suggestions as to circuits adapted for its employment 

THE progress of tube development, 
which has been rapid during the past 
three years, made another spurt re- 
cently with the appearance of a new 

American "pentode," or "five -element" tube; 
which was demonstrated in this city to 
radio engineers late in January, and will, 
it was then stated, be available on the 
market alwut the time of the appearance 
of this issue of RADIO-CRAFT. 

This tube (unlike the British pentode, 
which has been used as a power tube only, 
for the past two years) is designed espe- 
cially as a radio- frequency amplifier, to 
work into a tuned -plate impedance; and is 
adapted also for audio- frequency amplifica- 

Fig. A 
At the right, the new pentode, showing 
its external appearance. The connection 
to the additional, or "space -charge," grid 
is made through the binding post on the 
tube base. At the left, a pentode broken 
open to show its elements; the plate and 
screen -grid arc spread out; the inner elec 

trades in their usual position. 

tion in suitable circuits. Its amplification 
factor, as may be seen from the technical 
data given below, is enormously high; ris- 
ing to as much as 750, compared with the 
420 of the '24 type, which it is intended to 
replace; while its mutual conductance may 
be as high as 2,500, compared with 1,050 for 
the '24. This operating characteristic is 
gained by operating with 250 volts on the 
plate, and 135 (positive) on the screen - 
grid; while the space- charge grid (the new 
element) carries 20 volts, positive. 

It is well known that the older screen - 
grid tubes give two circuit options. One is 
that of using the fourth or screen -grid ele- 
ment as a capacity shield around the plate 
(from which fact the tube was often called 

n "shield -grid" type), while the inner grid 
serves the purpose of impressing the signal 
input on the tube. In the other connec- 
tion, the inner grid is used with a positive 

charge to accelerate the flow of electrons 
from the filament and break up the nega- 
tive "space charge" which surrounded it. 
This "space- charge" hook -up is preferred 
for audio amplification. 

In the new pentode (styled the "P -1" by 
its manufacturer, the CeCo Mfg. Co.) both 
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Fig. 2 
Plate -current curves of the "P -1" pentode, 
showing the effect of different values of nega- 
tive bias, applied to the middle or "control - 

grid," at different plate potentials. 

these advantages are obtainable. 
In the tube the following: 

The Five Electrodes 
(1) A heater filament, similar to that of 

the '24 type, drawing 1.75 amperes at 2.5 
volts. This is electrically isolated from 
the electrodes or elements of the tube, and 
connected to the "F" prongs of a UY -type 
tube base. 

(2) An electron -emitter or cathode, 
heated by the filament as in the '24 and 
'27 tubes, and connected to the "C" prong 
of the tube. 

(3) A "space- charge grid" surrounding 
the cathode. This is connected, not to the 
socket, but to a terminal at the side of the 
tube base. To this a source of low, positive 
potential is connected. 

(4) A control -grid which, as in the '22 
and '24 types, is connected to a metal cap 
at the top of the bulb. This, by means of a 
clip and lead, is connected to the signal 
input. 

We find 
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(5) A screen -grid which, as in previous 
tuhe types, is connected to the "G" prong 
of the tube base. Upon this is impressed 
a high positive voltage, somewhat lower 
than that of the plate. It serves the pur- 
pose of eliminating the capacitive effect be- 
tween plate and control -grid. 

(6) A plate, which is similar to that of 
the '24, and connected to the "P" prong of 
the tube. 

The tube itself, a view of whose elements 
is given herewith, fits the standard UY tube 
socket; it is 1 13/16 inches in diameter, and 
51/4 inches high. 

A Pentode Circuit 
The circuit diagram (Fig. 1) given here 

shows two pentodes used for R.F. amplifica- 
tion, following a band -pass filter; a third 
R.F. stage might follow, or the two stages 
feed into a standard detector. 

The constants of the coils and tuning con- 
densers are not given; this would depend 
upon the design of the receiver. (Articles 
dealing with band selectors have appeared, 
and will appear, in RADIO-CRAFT from time 
to time.) 'l'he cathode resistors Rl, pro- 
ducing the control -grid bias, should be 150 
to 160 ohms; the screen -grid resistors R2, 
5,000 ohms; and the potentiometer R3, regu- 
lating the voltage on these elements and 
thereby serving as a volume control, 25,000 
ohms. 'l'he by -pass condensers Cl (for 
space -charge grid), C2 (for screen -grid), 
C3 (for plate), and C4 (for cathode) may 
be of the customary 1 -mf. value each; it 
will be noted that the common side of the 
unit shown is the cathode, or neutral point 
of the tube, and not the ground. The R.F. 
chokes Ll are also of standard value. With 
the high degree of amplification obtained 
by the pentode, the filter system shown is 
most essential. 

Characteristics 
In Fig. 2, we illustrate the effect of the 

various control -grid voltages upon the plate 
current. The screen -grid voltage used is 
180 and the space -charge voltage 10. Irre- 
spective of the control -grid bias, it will be 
seen, the plate- current curve rises abruptly 
with the plate voltage until the latter 
reaches about 180, and then flattens out. 

The curve of the space -charge grid bias, 
which is not reproduced here, is practically 
a straight line, from 7 volts up, under stand- 
ard operating conditions. While the increase 
of this positive grid voltage results in a 
higher mutual conductance reading, it pro- 
duces at the same time also a higher plate 
current as well as a much higher grid cur- 
rent and it is therefore desirable to limit 
this voltage in the interests of longer tube 
life. 

A comparison of the P -1 with the '24 type 
indicates a comparative R.F. gain 23 per 
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cent. higher for the pentode in each stage. 
This would amount to 51 per cent. more gain 
for two stages. With such amplification, it 
is obvious that precaution against grid over- 
loading must be taken, especially in the de- 
tector. The characteristics of the tube, with 
a plate voltage of 250, and a control -grid 
voltage of 1.5 (negative) are as follows: 

Space. Charge (volts +).. 
Screen -Grid (volts +) 
Amplification Factor 
Plate Resistance 

(thousands of ohms) 
Mutual Conductance 

(micromhos) 

Plate Current 
Screen -Grid Current 
Space. Charge Current 

The D.C. Pentodes 
In view of the non -technical publicity 

given the demonstration of the pentode, the 
Radio Manufacturers Association has issued 

ID a statement, conceding that "a given result 
is possible with less tubes, using pentodes,' 
but arguing that "it is unlikely that the cost 
of a complete radio receiver would be any 
less. 'l'he pentode is used more widely in 
England, because of the greater popularity 
of battery -operated portable sets and be- 
cause patent licenses are based on the num- 
ber of tubes in the receiver. Reduction of 
tubes has therefore been more important in 
England, just as low- powered automobiles 
are more popular there on account of the 
license taxes being based upon horsepower." 

The British pentode, as we have stated 
above, is a different type of tube, being a 

10 20 10 20 
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285 180 380 300 
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EXPERIMENTERS will be rejoiced to know that, for the first time in many 
months, "something new in radio" has been developed. 

The new tube, the Pentode, described in these columns, is revolutionary enough 
to be called new. It is true that in England, Pentodes have been used for some 
time; but they are of a different construction and used for an entirely different pur- 
pose (namely for audio- frequency output stages) never for radio -frequency. 

Of importance is the fact that this new tube marks, probably, as great a revolu- 
tion in radio as did the screen -grid a few years ago. Entirely new combinations and 
new radio circuits will be developed; and since the sensitivity of this tube is vastly 
greater than that of the screen -grid, fewer tubes will be required to accomplish the 
desired purpose. 

We believe that the possibilities of the Pentode are greater than those of any 
previously -known amplifying tube. 

The radio professional and Service Man will, of course, welcome the opportunity 
to familiarize himself with this new development, which will prove of considerable 
importance in commercial practice during the next few years. 

As an interesting sidelight, it should be noted that (just as it did so many times 
before when a new and important radio item came along) the short -sighted radio 
trade at once "pooh -poohs" the Pentode, and begins to oppose it. Naturally, a new 
and important tube will scrap older developments; and such progress is never liked 
in certain quarters. 

Such an important body as the Radio Manufacturers Association has taken great 
pains to send out warnings to the trade that the Pentode is not new and will not prove 
of value. We do not share this view; time will tell who is right. 

high- amplification power tube designed to 
work out of a low -voltage detector; just as 

we have here power detectors to work into 
a power tube without an intervening first 
audio stage. The Marconi "1'1'240,' a typ- 
ical pentode with two -volt filament (British 
and Continental tubes are standard at 2, 4 
and 6 volts for storage battery operation) 
has a maximum plate voltage of 150, and a 

rated amplification factor of 100 with an 
impedance of 50,000 ohms (measured at 100 
volts each on plate and screen- grid). It is 
used to give power output from a battery - 
operated set; while simpler tubes supplied 
with power from the house- current are not 
under such requirements of economy. It is 
possible however, that the power pentode 
will soon be introduced here. 
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A band -pass filter circuit, suggested by the makers of the pentode, for development of the tube's highest efficiency; the filter design is a special 
engineering problem, so constants are not given. As pentode circuits are developed for use, they will appear in later issues of RADIO-CRAFT 

The Possibilities of the Pentode 

as in Germany we saw developed to an ac- 
tual "quantity- production" stage (although 
mostly by hand labor) the exceedingly in- 
tricate and ingeniously constructed mehr- 
fach -rohr, of Dr. Sigmund Loewe, contain- 
ing three, four, and sometimes five complete 
and distinct three -element units mounted 
upon a single stem, and all within a single 
evacuated bulb. 

Such developments abroad were economi- 
cally necessary; because of government 
taxes, and the fact that few indeed can 
afford the prices, for radio sets, which in 

(Continued front pine -199) 

our country are considered exceedingly 
cheap. We have not experienced the need 
for such economy here. But the advent of 
pentodes on a quantity basis will unques- 
tionably- speed the production of the cheaper 
sets, intended for the more modest radio 
fan. 

Opportunities for the Experimenter 
Revolutionary claims for the pentode will 

doubtless be made. Our past experience 
with the screen -grid should render us cau- 
tious in accepting such assertions; at least 
so far as the general public use of the tube 

is concerned. Unquestionably, many new 
and ingenious hook -ups will be found ad- 
vantageous; just as the case has proven so 

richly during the past few months, with the 
simpler screen -grid tube. 

For, when it comes to the experimenter, 
the possibilities handed to him with a pair 
of well -built pentodes -and all the con- 
densers, transformers, chokes, potentiometers, 
meters, and batteries which he can desire - 
are beyond all computation. There lie, I 
promise you, alluring paths, devious and 
quite without end! 
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What Is Detector Overload? 
The idea of unlimited amplification in a radio receiver appeals to 
many. A distinguished radio engineer points out here the limita- 
tions of the detector, and the certainty of distortion when a radio - 

frequency signal is amplified too highly. 

By SYLVAN HARRIS 

WE hear quite n lot nowadays about 
the matter of overloading tubes; 
we want to know what is the un- 
distorted power output of ampli- 

fier tubes; we want to know what the bias 
on the tubes happens to be, so that we may 
know how great a signal we can impress 
with safety on their input and so on. 

We also hear quite a lot about overload- 
ing detectors as well as amplifiers -but here 
we strike a snag; because the detector is 
infinitely inure a plicate(' than the ampli- 
fier -not in its structure, but in its opera- 
tion. It is surprising how few investigators 
have taken the trouble to look more seri- 
ously into the detector and its operational 
characteristics -yet how many can speak 
glibly and copiously about detector overload, 
the voltage output of the various detector 
circuits, the frequency- characteristic, and 
what not. 

At any ,rate, regardless of how much we 
think we know about detectors, there is 
still plenty to be learned about them. It 
was for this reason -that plenty of vague 
information was available, not definite or 
quantitative data -that the writer some time 
ago undertook to study the variation of the 
tube "parameters" under the stress of sig- 
nals of various strength. What happens to 
the plate current of a tube when the signal 
conies on; how clues the grid bias of the 
tube vary with signal strength? I-low does 
the detecting efficiency of the tube vary 
with the strength of the signal? How? 
Why? When? Where? 

Normal Detector Action 
The results of this study are contained, 

in part, in a paper published in the Pro - 
ceedings of the I.R.Is., for October, 1929. 
They will be here interpreted in a more 
elementary fashion for the benefit of the 
younger students of radio. 

In the past a great deal of work has been 

The simple detector circuit of the '27 type, 
standard in .9.C. sets, is shown above as Fig. 1. 

We may analyze its input further ado the form 
of Fig. 4, below, in which the grid-to- filament 
resistance is R, and the tube capacity is Cg. 
The voltage actually impressed upon the tube, 

therefore, is e rather than E. 

¡k/j R. HARRIS. well known as a 
I radio editor and as a designer 
of commercial receivers, here present, 
the fruit of some technical researches . 

designed for the guidance of engi- 
neers, in a form which will appeal 
more to the Service Man and the ex 
perimenter who are trying to demon- 
strate the combination of sensitivit 
with quality. 

done by investigators of the theory of de 

tection; but, unfortunately, nearly all o 

his work was confined to the study of the 
ffeets of small signals, of the order of tiftt 
millivolts or less, applied to the input. 'l'la 
-ignal wais assumed to he so small that i 

noduced no appreciable effect on the platt 
rsistance, the plate current, the grid volt 
age, or the other tube constants. 

Actually, however, and especially in the 
case of the more modern radio receivers, the 
signal voltage applied to the input of the 
detector is rarely less than 200 or 300 milli- 
volts; so uuuh is generally required to 
furnish what we might call "good room 
volume" out of the loud speaker. Let us 
consider first the grid -leak detector. Of 
course this is somewhat out of elate to -day, 
when we are using the "C" bias detector; 
but it is important that we know how the 
former type of detector acts, as well as the 
tit her. 

We won't go into the theory of its opera- 
tion. You can read all about that in any 
of the many text -books available. Besides, 
it has been printed time and again in radio 
magazines. At any rate, we know that, 
when a signal is applied to the input of 
the tube, there is a decrease of plate cur- 
rent. How much does this plate current 
decrease? 

Fig. 1 shows the circuit of the detector. 

A constant signal of fifty millivolts (.05- 
volt) at radio frequency, was applied across 
the input of the tube, and kept constant. 
'l'he grid -leak resistance was varied, and 
the current flowing in the grid circuit was 
measured. 'l'he curve obtained icy this is 
marked ig in Fig. 2. This shows that, as 
the grid -leak resistance was decreased, the 
grid current increased; at first slowly, then 
more rapidly until, when the grid leak 
value was smaller than about half a megohm, 
the grid current increased to quite large 
values -as large as fifty or a hundred 
microamperes. 

Grid Leak Not Critical 
The bias on the grid is equal to the grid - 

leak resistance, multiplied by the current 
through it. So, performing this multiplica- 
tion for various points on the ig curve, we 
obtained the curve marked Ec. This is in- 
teresting because it shows the grid bias of 
the tube to be practically constant, and 
independent of the grid -leak resistance; for 
the curve ,);:c is quite flat. In fact, there 
is no ser' change in Ec until the grid - 
leak resistance is well under half a megohm. 
This, of course, does not interest us; be- 
cause we would have a poor detector if we 
were to use such a low grid leak. 

These curves apply to the UY -227 tube. 
The tube used was an "average' tube; so 
we may say that the usual operating grid 
I,ias of the l'Y -227 tube used with grid 
1i-ilk and condenser, and for small signals, 
is about 0.9 -volt. 

'l'he other curve in Fig. 2, marked Dip, 
represents the rate of change of plate cur- 
rent; that is, the amount the plate current 
decreases when we apply the fifty -millivolt 
signal. This is of interest because it is a 
measure of the response of the detector to 
a signal of constant modulation. Notice 
also that this curve, I)ip, is quite flat. This 
indicates that little is to be gained by using 
large grid -leak resistances. When we use 
grid leaks lower than about one megohm, 
we notice quite a drop in the response; but 
we sec that there is very little, if anything, 
gained by going above two megohms. 

Now all this is well enough for the small 
signal; but how about the large signal? 
Suppose we let the grid leak remain at 2 
megatons and the grid condenser at .00025 - 
mf., and gradually increase the signal, mak- 
ing the same measurements as before. We 
obtain the curves shown in Fig. 3. There 
is no use discussing the curves above abort 
500 millivolts (0.5- volt); because then the 
effects only become more marked. 

Effect of Strong Signals 
In Fig. 3 we see again the curves of grid 

current (ig) and grid bias (Ec); but now 
we notice that the grid bias increases with 
the signal strength. For very small signals 
it is about 0.9 -volt; whereas, for a signal 

Ilk 
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Varying the tuning of a weak signal with the 
"vernier," we find true selectivity; but a 
medium signal is actually weaker on the point . of exact resonance, because a grid current 
flows. The strongest signal causes bad dis- 

tortion in a 'C" -bias amplifier. 

of about 500 millivolts (half a volt), we see 
it is about 1.7 volts. 

Now we all know that increasing the bias 
of a tube increases its plate resistance. So 
the plate resistance of the tube was mea- 
sured for various values of grid bias, and 
plotted as Rp in Fig. 3 according to the 
signal strengths corresponding to the vari- 
out grid -bias voltages. Immediately we 
know the effect on the quality; at least as 
regards the output circuit of the detector. 
An increase in Rp means a decrease in the 
response of low audio frequencies; in other 
words, the greater the signal the poorer the 
low- frequency response, at least as concerns 
the output of the detector. Lejtis see what 
happens at the input. 

Since the grid circuit has current flowing 
in it we know that its input impedance is 
not infinite. The input circuit of the grid - 
leak detector may be represented as in Fig. 
4. The resistance Itg represents the dynamic 
input resistance of the tube, through which 
the grid current flows; and the condenser 
Cg represents the capacity of the tube. 
The other resistance and capacity are the 
grid leak and grid condenser. The gen- 
erator E is supposed to be the audio -fre- 
quency (or modulation) component of the 
signal. If we were to analyze this circuit, 
and consider the value of the voltage E, 
which is applied to the grid and cathode, 
to be amplified in the tube, we would find - 
even though we kept the generator voltage 
constant and merely varied the frequency - 
that our signal would suffer a loss at the 

III higher frequencies. In other words, the 
high modulation- frequencies would be at- 
tenuated by the operation of the grid con- 
denser and grid leak and by the input im- 
pedance of the tube. 

So, in the input of the tube, we have a 
loss of high frequencies, even for very 
small signals. But there is another effect, 
which is that, because of the increase of the 
dynamic input resistance of the tube with 
an increase of signal strength, the detection 
factor, shown in Fig. 3, decreases quite 
rapidly. (The detection factor is a mea- 
sure of the efficiency of rectification of the 
tube.) So you see that our loss of high 
frequencies at the input of the tube becomes 
more serious as the signal strength becomes 
greater. Now let us sum up: 

Broad Tuning Effects 
With small signals, there is some attenua- 

tion of the higher audio frequencies. As 

the signal becomes greater, we have a 
greater loss in the high frequencies at the 
input of the tube, and an increasing loss 
in the low frequencies at the output of the 
tube. At the same time we have a decrease 
in the efficiency of the tube as a detector. 

Let us see what happens as we time to a 
very strong station. At first, as we turn 
the dial around and approach the station, 
the signal comes in weakly with fairly good 
quality. As we approach closer to the sta- 
tion the signal becomes louder and louder, 
but we notice a change in the quality. First 
we notice the weakening of the low fre- 
quencies as compared with the high fre- 
quencies. Then, when we get quite close to 
the exact tuning point on the dial, the higher 
frequencies drop out, and our signal actu- 
ally becomes weaker. This is because the 
detection factor has decreased more rapidly 
than the signal has increased. Then, as we 
pass over the exact tuning point, we find 
that our response increases, and the high 
frequencies come back again. Going still 
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On a small signal, the change of grid -leak value 
directly affects the grid current ig; but there 
is little change in the effective grid bias Ec 
or in the rate of change of plate current, Dip. 

further around the dial, our signal becomes 
weak again and our low frequencies return. 

You will notice that there were two 
"I ps" or points on the dial at which the 
signal was loudest; this is due to overload- 
ing the detector. We have no precise rule 
when a detector of this type becomes over- 
loaded, except to say that we must never let 
the signal on the detector get so strong that 
the detection factor has decreased faster 
than the signal increased and thins brought 
into view the "double hump." This double - 
hump affair not only gives us poor quality, 
bid it also makes the tuning seem very 
broad. 

These humps are quite similar to those 
shown in Fig. 5, which were taken on a "C "- 
bias detector, of the UY -227 type, but in a 
different way. A modulated signal was 
picked up by a receiver which incorporated 
a "C" -bias detector. The audio voltage 
across the loud- speaker terminals was mea- 
sured. (Instead of plotting the actual volt- 
age applied to the input of the detector, 
it was simpler to plot the setting of the 
vernier condenser in the tuned circuit. The 
exact point of resonance in each case was 
at 50 on the dial.) There are three cases 
shown -a curve for n fairly weak signal, 
one for a signal of medium strength and one 
for a signal of great strength. Thus we see 
in the curves, respectively, one peak, two 
peaks, and three peaks. 

Comparing the middle curve with that on 
the right, we see that the stronger signal 
made the two peaks of the medium signal 
move farther apart and also introduced an- 
other one, between the other two. The peak 
in the middle was caused by making the 
signal so enormously strong that it caused 
an actual increase of response, in spite of 
the serious overloading of the tube. In 
other words, it fairly "swamped" the set. 

Signal vs. Grid Bias 

The "C" -bias detector is supposed to oper- 
ate without any flow of grid current in the 
input circuit. You will notice in these 
curves that, when there is more than one 
peak, grid current flows (as shown below) 
and this grid current starts precisely at the 
points where the peaks occur. So the simple 
rule is, never let the signal applied to a 
"C" -bias detector be greater than the bias 
on the tube. To prove this, in the case of 
the extremely strong signal, the grid -bias 
voltage was increased, and the broken curve 
was obtained; which shows that the peaks 
have disappeared. In other words, by stop- 
ping the flow of grid current, the overload 
on the tube was removed and the tube was 
rendered capable of handling a greater 
signal. 

Now, to consider the effect of the signal 
strength on the quality. In the case of 
the grid -leak detector we had a decrease 
of plate current and an increase of plate 
resistance; in the case of the "C" -bias de- 
tector we have an increase of plate current 
and an apparent decrease of plate resistance. 
So the answer is that, the stronger the sig- 
nal (up to, but not beyond the overload 
point, at which grid current flows) the better 
is the reproduction of the low frequencies. 
When we allow the signal to be so strong 
that grid current flows, we "knock the qual- 
ity all to pieces;" because of the great num- 
ber of harmonics introduced into the signal. 
Furthermore, as you can see by the curves 
of Fig. 5, the apparent broadness of tuning 
becomes quite bad. 
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As the signal strength rises to high values, so 
do grid bias Ec and grid current ig; but es- 
pecially the input (Rg) and plate (Rp) re. 
sistancrs. The result is that the detector's 
efficiency falls off badly, as sham,, in the high- 
est curve. (In this graph, which like the others 
is taken from the Proceedings of the I.N.E. 
for October, the vertical scales are "loga- 

rithmic.") 
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Modern Sound Projection 
(PART III) 

The third and last of a series of articles on synchronized sound 
and pictures, from the standpoint of a practical projectionist. The 

mechanism used and its operation are fully described. 
By RICHARD CARMAN 

T the present moment there is still 
much controversy as to which is 
superior; sound on film, or sound 
on dise. There are many arguments, 

both pro and eon, that may be brought 
forward on either side. Consequently, the 
industry is still divided on the point; with 
the result that practically every modern 
sound -picture booth is equipped for both. 

Sound on Film 
We will discuss first the sound on film. 

Perhaps one of its greatest advantages lies 
in the fact that the sound is recorded on a 
tiny band about one- eighth inch wide at 
the side of the filin and therefore must run 
exactly in synchronism with the picture. 

Sound on film also presents a greater pos- 
sibility of high - and low- frequency- record- 
ing, especially where the new type of wide 
film is employed; as the speed of the wide 
film is relatively faster in proportion to its 
size. The greater the recording surface 
exposed per second, the wider is the pos- 
sible band of frequencies. 

The life of the film, however, is greatly 
shortened in comparison with that used 
with sound on disc; because of the fact 
that the film becomes scratched, oil -spat- 
tered and spotted in not too many trips 
through the projector. This results in the 
distortion of the resultant sound; naturally, 
every scratch or oil spot or bit of dust will 
vary the light thrown into the photoelectric 
cell, just as the photographed sound- varia- 
tion bands do. So, long before the actual 
picture has been ruined by wear and tear 
in the projector, the sound track has become 
totally unfit for further service and the film 
has to be discarded. 

Sound -pn -Film Amplifier 
Sound on film also presents a problem 

that is not present in the disc system. The 
tiny electric current which is produced by 
the photoelectric cell is so smell that it 
must he amplified, say two hundred times, 
to bring it up to the value of the current 
delivered by the electrical magnetic pick -up, 
used on the disc; the current delivered from 
the filin or disc must be of the same value 
when it reaches the fader. 

This amplifier must be constructed with 
the greatest of care, and fed with the pur- 
est direct current. It is fitted just below 
and in front of the projector head (sec Fig. 
A) and therefore the greatest of care most 
be exercised to eliminate any possibility of 
mierophonic noises, audio feed -backs or 
strays of any kind. Pure current is re- 
quired; because the slightest variation would 
be magnified many times in the sound re- 
producers back of the screen, with an obvi- 
ous result. 

Fig. E 
The parts of the disc reproducer; compare 

Fig. 3. 

Sound Optical Trains 
Fig. 1 shows the "heart" of the sound on 

film; the etamaunent pants so placed are 
called an optical train. At the extreme 

Fig. A 
At the left, a Elm 
pick up head and 
film sound amplifier. 
The parts are: 1, 

tinrent meter. for 
the exciter lamp, 
tellich is mounted on 
the lamps housing; 
2, the photoelectric 
cell. the construction 
of which is dia- 
grammed in Fig. 2; 
3, the !musing of the 
film sound amplifier: 
4, filament narrent 
meter for amplifier: 
5, "atten uator pan- 
ci, used to equalize 
current from the 
film pick -ups of both 

machines. 
At the right, the ar- 
rangement of the es- 

sential parts of the 
llm driving mecha- 
nism is its relation 
to the film sound 
pick -up, shown in 

Fig. 1. 
All illustrations by 
courtesy of Bell 

Telephone Labora- 
tories. 

A II'. 
needle 

Fig. D 
E. Type "4..1" disc reproducer. The 
receptacle lias been removed from the 

armature. 

left is shown the exciter lamp, a bulb con- 
taining a straight "line" filament, which is 
operated usually on a voltage of from six 
to twelve, and draws a current of three to 
rigid amperes. 

This filament lights to an exceptional bril- 
liancy; and a photographic image of this 
lighted filament is focused on the moving 
film by the lens assembly- just to the right 
of the exciter lamp. This assembly, in the 
Western Electric equipment, consists of 
two small high- powered condenser lenses, 
followed faun aperture or slit :1/16 -inch 
long and from .0012- to .0015 -inch wide. 
Beyond these are placed two of the finest 
type "objective" lenses, which complete the 
assenih,l, . At the extreme right is a line 
representing the film, moving past the 
"sound aperture." This moving film, pass- 
ing at a constant rate of speed, varies the 
light in a' degree correspogding exactly to 
the photographic sound variations which are 
recorded on the flhu. This varying light 
now falls into the photoelectric cell, which 
correspondingly varies the current passing' 
into the small amplifier beside it, and thus 
the current to the fader and the main anr- 
plif'ers. 'flue photoelectric cell is a "l'ght- 
sensitive" device (see Fig. 2) compr sing 

Fig. 4 
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a glass bulb from which run two leads or 
connections; one, connected to a ring- 
shaped electrode in the center of the bulb, 
called the anode, is always connected to 
the positive side of the circuit. The other 
lead makes contact with the inner surface 
of the bulb which has been silver -plated, 
to form an electrical connection with the 
light -sensitive material which is coated over 
the silver. This light -sensitive surface, 
called the cathode or negative electrode, is 
always connected to the negative side of the 
circuit. A small portion of the bulb, on 
one side, is left clear to serve as an opening 
or "window" through which the light enters 
the cell. 

'l'he light -sensitive material is made of a 
special compound of potassium. Besides 
this, the bulb contains a small amount of 
"noble" gas, such as argon. When the light - 
sensitive surface is not illuminated, this gas 
is an effective non -conductor and no current 
will pass in the circuit through the cell. 
The instant that light enters the cell, how- 
ever, these conditions change instantly; and 
electrons then flow from the sensitive sur- 
face to the anode, attracted by the positive 
voltage on the latter. The flow of elec- 
trons, in itself, constitutes a very minute 
'electric current; but by the action of the 
electrons on the gas in the tube the flow of 
current is considerably increased. The gas 
becomes "ionized" (that is it breaks down 
electrically) and is then a fairly: good con- 
ductor instead of an insulator. A current 
therefore flows in the circuit. 

'l'he light entering the phaiklectric cell 
increases the current flowing through it, in 
direct proportion to the amount and varia- 
tions of the light itself. 

Fig. 3 

Sound on Disc 
The principal advantage of sound on disc 

is that, so long as the print of film holds 
together, it may still lue used; while the 
quality of the sound will remain perfect, 
because, as often as necessary, the record 
may be replaced with a new one. The sep- 
arate record, nevertheless entails much 
trouble that we do not have to contend with 
in sound on film. In case of a break or 
damage to the film, the exact amount of 
film must be replaced, either by the picture, 
or by black or opaque fihu; so that the 
exact ber of squares or pictures shall 
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remain unchanged from the original length 
and the film continue to match the record 
and retain its synchronism. This method 
also entails all the necessary handling of the 
discs, both in projection and in shipment. 
Records will also "single- track" and jump 
grooves, in case of defects in the record or, 
sometimes, in case of extreme or harsh 
sound. This necessitates a high degree of 
skill and efficiency on the part of the pro- 
jectionist to restore synchronisms -a fact 
which is seldom, if ever, appreciated by the 
public. 

Of course we must realize that syn- 
chronization of sound with motion pictures 
is actually in its infancy and, therefore, we 
should not condemn any one system of 
recording or reproduction until time and 
actual experience has proven conclusively 
the superiority of one over the others. 

The Electro- Magnetic Disc Pick -Up 
The equipment necessary for sound on 

disc, so far as the pick -up is concerned, is 
very simple in comparison with the film 
method. 'l'he only equipment between the 
electromagnetic pick -up and the fader is 
the selector switch. The electromagnetic 
pick -up (sec Fig. 3) consists fundamentally 

THE "talkies" and their kindred 
developments, all originating from 

the application of radio engineering 
methods to the moving -picture and the 
phonograph industries, present a won- 
derful opening to the radio technician. 
The ambitious radio Service Man and 
experimenter should not fail to read 
every one of this series of articles on 
Sound Projection which began in the 
February issue of RADIO -CRAFT 

-Editor. 

of a permanent magnet the ends of which 
Ire placed against two field -pieces, around 
vhich are wound field coils. 'l'he coils are 
ulaced in series, and the remaining leads 

furnish the output of the reproducer. A 

Fig. C 
At the right. the West. 
ern Electric "Universal" 
base, equipped for both 
film and disc. The fig- 
ures indicate: 1, elec- 
tromagnetic pick -up (see 
Figs. D and E); 2, disc 
on its turntable; 3, me- 
chanical filter (see Fig. 
B); 4, speed.rontrol mo- 
tor; 5, 0m-sprocket me- 
chanical filter; 6, pro- 
jector head; 7, photo- 
electric cell compart- 
ment; 8, photoelectric 
cell amplifier; 9, motor - 
control box and tuned 
circuit described in Part 

2 of this series. 
.4t the left, mechanism 
of the disc pick -up; 1, 
sealed housing contain- 
ing "damping" oil: 2. 
Cover; 3, permanent 
magnet; 4, nmgnet,re- 
laiuing bars: 5. field- 
pieces of magnets; 6, 
field roils: 7, needle re- 

'ecptarlc. attached to 
armature. 
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Fig. 1 

"fhe optical train of the film sound pick -ur 
compare also Fig. 1 on par- 520. 

Fig. 2 
The photoelectric cell or "electric eye': 1, bulb; 
2, silver; 3, potassium; 4, teindoa', 5, anode 

ring. 

steel armature is so placed between these 
field- pieces, so that when the needle, to 
which it is connected by a needle receptacle, 
is vibrated by the record groove variations 
it will vary the voltage in the tiny field 
coils. This arrangement may be varied in 
design and construction, the parts hermetic- 
ally sealed and damped with oil, and other 
refinements of various kinds may he intro- 
duced; but the electrical pick -up is basically 
the same as in any radio- phonograph. 

The Mechanical Filter 
'l'he purpose of the mechanical filter is to 

overcome any fluctuations or irregularities 
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in the motion of the disc turntable or the 
film -drive sound- sprocket. A separate filter 
is used for each purpose; but both are built 
upon the smite principle. No matter how 
much care has been exercised in the design 
and manufacture of the machinery, there is 
u certain amount of fluttering or irregular 
motion, due to the meshing of the gears, etc. 
The mechanical filter is designed to over- 
come this and deliver an absolutely even 
flow of motion, taking up all the shocks, 
fluttering and irregularities. Fig. B is a 
picture of a Western Electric mechanical 
filter for the disc. At one side is the hous- 
ing, containing the driving shaft which con- 
nects the motor with the worm gear, part 
of which is shown engaging the circular 
gear. On the latter are mounted six springs 
at three different points. The other ends 
of these springs are connected to the turn- 
table drive shaft by means of the triangular 
part mounted in the center of these springs. 
The turntable is mounted directly on this 
shaft and the only connection to the driv- 

Fig. B 

Disc -type mechanical filter: 1, motor drive 
shaft; 2, worm pear; 3, ring gear; 4, springs; 
5, turntable drive shaft; 6, triangular connecting 

link. 

April, 1930 

ing unit is through these springs. The 
difference between this filter and the film- 
sprocket filter is that the triangular part 
is connected, not to the turntable shaft, 
but to a heavy flywheel firmly fixed to the 
driving-film sound -sprocket. 

In Figure C is shown the Western Elec- 
tric universal base, upon which is mounted 
everything necessary for one machine to 
project sound pictures. This machine, when 
assembled, may be moved as one complete 
unit; thus doing away with the alignment of 
various parts, so conunon with many in- 
stillations and with the earlier models of 
Western Electric sound apparatus. 

The positions of the mechanical filters for 
film tint disc is easily discerned; turntable, 
reproducer unit and arum, and mechanical 
filter are mounted in a suspension arrange- 
ment of rubber which absorbs any mechan- 
ical vibration of the machine. The shaft 
which connects the motor to the mechanical 
filter is in two sections coupled by a rubber 
hose as an additional buffer. 

The Methods of Sound Picture Recording 

THE electrical recording of sound re- 
quires a method of transforming 
sound vibrations into electric cur- 
rents; then the transmission, control 

and amplification of these currents, and 
finally, a method of changing the electrical 
energy into mechanical energy, so that a 
permanent record may be impressed on the 
recording rated. -either by modulated 
light on a sensitized film, or by the move- 
ment of a cutting stylus in soft wax. 

In a recording studio, the essential ap- 
paratus consists of the microphone pick -ups 

By JOSEPH RILEY 

on the stage, a mixer and volume control, 
amplifiers, recording machines, and a syn- 
chronous motor system for synchronizing the 
recorders with the cameras. 

The stage on which recording is done is 
constructed purposely to exclude external 
noises by covering the walls and ceiling with 
sound -absorbing materials. 

As in the broadcast studio, particular 
care must he taken in placing the micro- 
phones, to record successfully the speech or 
music occurring on the set. However, it 
often happens that the problem of locating 

Fig. A 

A sound-picture staff on Nie lot; the microphone hangs below the amplifier at the end of the boom. 
The cameras used are larger and more complicated than flac hand-operated type used for silent pictures. 

Courtesy United Artists. 

the microphones is complicated by the con- 
struction of the set, and by the necessity of 
keeping thilbout of view of the camera. 
In such a case the "mike" then may be hung 
from the ceiling (as in Fig. 13) or sus- 
pended from the end of a long boom (as in 

Fig. A). The microphones used are gen- 
erally of the condenser transmitting type; 
this is, briefly, a condenser in which one of 
the plates is a very thin, stretched sheet of 
dural , which may be set in motion by 
the vibration of the sound waves. The ca- 
pacity of the microphone is thus varied, 
and a modulation is caused in the electrical 
circuit to which the microphone is connected. 

Camera ',troths are constructed of sound- 
proof materials to eliminate caillera and 
motor noises, but have a clear glass window 
in front for the camera to "shot" through. 
In Fig. B a sound -proof camera booth is 
shown in an actual studio scene. 

The Man Who Hears 
The person responsible for the balance, 

quality and vol of the recording is called 
the "monitor man " His duty, is first, to 
place the microphones properly after de- 
termining the acoustic conditions of the 
set; and he t be, therefore, very familiar 
with the action being photographed. He 
then sits in a bay window in the "monitor 
mom" with a clear view of the stage and, 
by means of special horns only, since his 
room is insulated from the stage by sound- 
proof walls, hears all sounds picked up from 
the stage. 

The centralized control for the whole sys- 
tem is the "mixer table." Here controls arc 
located for fading microphones in and out, 
maintaining volume balance between several 
microphones, and regulating total volume; 
also for operating communicating systems, 
signal lights and relay -control switches. The 
monitor man in his room has a visual vol- 
ume indicator, to help him keep the sound 

qr 
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volume range within the limits of the re- 
cording system. The amplifier room con- 
tains the system amplifiers, monitor ampli- 
fiers and power -control panels. 

If the picture is to be released with the 
sound recorded on film, the common prac- 
tise is to operate two fila recording ma- 
chines for the permanent filin record, and 
one wax recorder for "playback" purposes. 
The use of the wax playback has proved 
advantageous to the director and actors for 
immediate judging of the dramatic effort 

Fig. C 
A "frame" of sound motion - 
picture film, enlarged. The 
sound truck at the left, between 
the sprocket holes and the pic- 
ture, represents the sound fre- 
quencies recorded in synchro- 
nism with the action, though 
not necessarily on the identical 
piece of film, because of the 
distance separating the optical 
camera from the sound record- 
ing device. This may be com- 
pared with the film an page 457 
of the Starch issue of RADIO- 
CRAFT. Both record sound fluc- 
tuation by light and dark areas, 

but in different types of 
patterns. 

Courtesy R. C. A. Photophoue, 
In,. 

and the quality of the recorded scene, with- 
out the necessity of waiting for the film or 
wax record to be completed. The recording 
rooms usually contain two film and two 
disk recording machines, which are all 
driven in synchronism with ae camera mo- 
tors on the set. 

Record on Film 
Perfect synchronism between the action 

and the accompanying sound is inherent, 
since the picture and sound record are made 
in fixed relation on the same piece of film. 
Standard filth is used, but a ,mall portion 
of the width of the film one -tenth of an inch 
wide is used for the sound track (Fig. C, 
and see also page 457 of R:uao- Ca.drr for 
INIarch.) 'l'he sound vibrations are recorded 
in this track as alternate light and dark 
lines of varying density. In the projector, 
these lines serve as a means for the repro- 
duction of the original sound, accurately 
synchronized with the action. 

'l'he vibrations of the air which consti- 
tute sound are picked up by the diaphragm 
of the microphone. 'l'he vibrations Of this 
diaphragm in turn give rise to feeble elec- 
trical oscillations, corresponding in fre- 
quency and strength to the pitch and in- 
tensity of the original sound. These weak 
oscillations are then amplified enormously 
by four or five stages of vacuum -tube an- 
plifìcation. 'l'he amplifier must have very 
faithful characteristics; so that the output 
shall be an undistorted copy of the input, 
except that it is much greater in volume. 
This pick -up amplification is similar to that 
of the speech input system of a broadcast 
station, or of a public -address system. 

The output of the amplifier is applied to 
a special vacuum glow tube called an "Aeo" 
light. This tube glows with bluish -white 
light of its normal brightness when a uni- 
form direct current of ten milliamperes is 
passed through it. When the sound -modu- 
lated output from the amplifier is also ap- 
plied to the tube, the glow is alternately 
increased and partially extinguished; it fol- 
lows the modulating current in frequency, 

for it varies in intensity with that of the 
current. 'l'he action of this tube is some- 
what similar to that of the neon lamp used 
in television work. The light from the 
"Aeon" lamp then shines through a slit and 
optical system (as in Fig. 1) which brings 
it to focus on the film, as a fine line run- 
ning crosswise of the sound track. Accord- 
ing to the modulation applied to the "Aeo" 
light, there is produced in the developed 
film a series of alternate light and dark lines 
whose spacing and contrast depend on the 

frequency and intensity of the modulated 
current applied to the "Aeo" light. A low 
note corresponds to a slow frequency of 
sound vibration, and results in a wider spac- 
ing of lines on the film. A high note, cor- 
responding to rapid frequency of sound vi- 
brations, results in a close spacing of the 
lines. Relatively pure notes, such as those 
from a whistle, give uniform alternate light 
and Clark lines; while the complex sounds 
of speech and orchestra are recorded in 
quite complicated patterns. 

A camera similar to those for making 
silent pictures is used in the sound- on -lihu 
method. However certain modifications 
are made to adapt it to recording sound and 
picture simultaneously. It is provided with 
a holder for the slit and "Aeo' light, at a 
point where the film moves uniformly, and 
with a motor drive (Fig. 2); since it is not 
possible to crank smoothly enough for sound 
recording, especially at the speed of ninety 
feet of film per minute. On the other hand, 
the camera must be quiet, so that noise from 
its operation shall not be picked up in the 
microphones and recorded along with the 
desired sound. 

Sound on Wax 
If the picture is to be released with the 

sound recorded on discs, the electrical im- 
pulses, after coining front the amplifiers, 
are fed into the recording mechanism. 'f hue 

wax recording machine used in the Western 
Electric system consists essentially of the 
following parts: a motor drive; a reduction 
gear, with a belt drive connected to the 
lead screw which moves a recorder radially 
across the surface of the wax disk; and a 
second reduction gear driving a turntable 
on which the wax is placed. 

Recording is done with an electrical re- 
corder receiving its power from the system 
amplifiers. The electrical energy drives a 
cutting stylus, grade of sapphire or ruby, 
which must be sharp to insure a clean cut; 
since any roughness in the walls of the 
groove introduces extraneous noises into the 
reproduced sound. In "lateral" recording, 
which the Western Electric system uses, 
the vibrations are produced along a radius 
of the disc record; so that the stylus cuts a 
spiral groove of constant depth, about 
0.0025 -inch, but of varying width. 

The lateral method of recording is used 

Fig. B 
Recording a talking picture at R. C. .4. Photophonc's Gramercy studio, Nett. York City. The arrosa 
points to the microphone. The optical camera is behind the screen irt the tourer right; the white line 
ou the floor marks the area of the picture. The sound is recorded in the sound -proof box at the 

loner left. 
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Fig. 1 

The system of recording sound on film may be 
compared with that for reproducing it from 
the film, shown on page 517. The AEO light 
flickers according to the audio modulation of 

its current. 

almost exclusively in sound picture work. 
The original wax is a dise of metallic soap, 
from thirteen to seventeen inches in diam- 
eter and about one inch in thickness. This 
dise is first given a high polish, before being 
mounted horizontally on a turntable which 
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is driven at a uniform speed of approxi- 
mutely thirty revolutions per minute (or 
less than one -half the speed of the ordinary 
phonograph). At the same time, the disc 
is being synchronized with the film being 
run through the cameras. On the ordinary 
phonograph, the reproducer travels in play- 
ing from the outer edge towards the center 
of the record; but, in sound recording, the 
stylus is made to travel outward from the 
center of the disk at such a rate that it 
cuts a spiral having the pitch of about one 
hundred turns per inch. 

As mentioned before, as soon as the wax 
has been cut, it is desirable to play- it at 
once, in order to detect any flaws by the 
play -back. This special reproducer is ex- 
tremely light, so that it produces no appre- 
ciable wear on the comparatively soft wax 
record. Then if the wax is pronounced sat- 
isfactory, it is !lusted with a fine conduct- 
ing powder and electroplated, thereby creat- 
ing a negative copy of the wax, called the 

'FOLÌSUT F SUSPENDED Ö 
I 

_--:_-RANGE OF CAMERA. 

PERFORMI - AMPLIFIER 

'CAMERA 

AEO LIGHT 

Fig. 2 
The setup for a "talkie" studio; the micro- 
phone connects through the amplifier with the 
apparatus of Fig. 1, which is in the base of 
the camera, and operates on the unexposed 

side of the synchronous film. 
"master" record. By successive electroplat- 
ing steps, duplicates of the "master" are 
obtained. These are known as "stampers," 
from which large quantities of playing rec- 
ords may be pressed. By taking the proper 
precautions during these processes, the 
acoustical fidelity is preserved. 

Installing "Talkies" In a Small Town 

HEN the local house installed talkies, WHEN 
did quite a bit of the electrical and 

mechanical work. Numerous special prob- 
lems arose, and it was usually necessary to 
consult an expert. If the Service Man has 
a knowledge of soue of the problems, he is 
in a position to make more money. 

Sound on film is hardly practicable for 
small houses, because of its price and the 
technical and mechanical difficulties. Ilow- 
ever, there are several med. -price ($1,000 
to $2,000) outfits on the market. 

There are two types of disc machines: the 
first drives the projector, the second is 
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INPUTf 
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Fig. 2 
Two arrangements of the reproducers in a 
theater; two horns may be separated by the 
screen, but it is better to put four behind a 

porous ( "sound ") screen. 

By ROBERT HAVILAND 

driven by the projector. The Vitaphone is 
usually chosen to represent the first, and 
some smaller outfit, such as the Mellophone, 
is taken for the second type. The first 
sells for about $10,000 complete, and the 
second for about $1,000. There is some dif- 
ference in tone, and much in amplifier 
capacity. 

'l'he disc is a 16 -inch record, turning at 
about :13 1/3 R.P.M.; the record tracks 
from the center to the edge. The film runs 
through the machine at the rate of 90 feet 
per minute. The main drive shaft turns at 
90 R.P.M. 

The auditorium of the house here is 65 
x 22 x 11 feet; according to the rule below, 
no acoustical treatment was necessary. 
However, the back wall was covered with 
acoustical "\Cestfelt." It was found that 
the sound was improved, with an audience 
below the average, and that noise from the 
projection room was reduced. 

('l'he rule for determination of acoustical 
treatment, given through the courtesy of 
the Western Felt Works, is: 

Find the total "effective audience" by a 
formula which adds to the average n her 
of persons in the hall on an ordinary night, 
one for each ten square feet of tapestry, 
seventeen feet of carpet, three empty up- 
holstered chairs or 11 empty plain chairs. 
This is to give the equivalent sound absorp- 
tion of the contents of the theatre. 'l'he 
acoustic felt absorbs as much sound as one 
person, with 22 square feet of ?ti -inch ma- 
terial, or 12 square feet of 1/2-inch. The 
"effective audience," thus found, is sub- 
tracted from the quotient of the number of 
cubic feet, in the auditorium, divided by 
150. The remainder is then multiplied by 
12, to get the number of square feet of 
1/.,-inch material needed to equalize the 
acoustic conditions.) 

A Samson "PAM 17" was used for the 
amplification; the house is small, so that 
this model was found to give ample volume. 
Bigger houses require a larger amplifier; 
any manufacturer will supply data. It is 

necessary to add input, output, and im- 
pedance- matching transformers, switches 
and faders to any self- contained amplifier. 
A volume indicator is very helpful at all 
times. 

'l'he turnta %s were located under the 
lamphouses of each machine; a larger motor 
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Fig. 1 

Arrangement for the sound -on -disc apparatus 
of the booth as aired oy Mr. Haviland. It 
may be seen that compactness was necessary. 

or weighted turntable will reduce the 
"flutter." Twisted leads were run from the 
pick -ups to the fader, and from the fader 
to the amplifier. (Illustrations of apparatus, 
fully explaining all terms, are contained in 
the articles on Modern Sound Projection, 
which began in the February issue of RADIO - 
Cam-r.- Editor.) It may not be necessary 
to shield these, but this reduces pick -up of 
A.C. hum from the supply line to the pro- 
jector; LBX, with a flexible, braided cover, 
is excellent. 

Low- priced faders cut off the frequencies 
necessary for best reproduction. Amplifiers 
fall off in amplification on the high and the 
low frequencies; if the output impedance 

(Continued on page 535) 
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The Cooperative Radio Laboratory 
More data on Mr. Grimes' "Filter Feed -Back" circuit, which is 
designed as an automatic regulator of regeneration in a radio - 
frequency amplifier, to produce a practically level amplification 

curve throughout the band 

MPLIFICATION versus selectivity 
is the latest problem with which 
this Laboratory discussion is con- 
cerned. There is apparent renewed 

interest in good distant radio reception, in 
addition to good tone quality on the imme- 
diate locals. For a while, real selectivity - 
right through the nearby stations- seemed 
to be on the wane; due, no doubt, to a 
greater interest on the part of experi- 
menters in -the electrification of their old 
battery sets. Most of these electrified cir- 
cuits have been confined to straightforward 

By DAVID GRIMES 
circuit arrangements which it ever fell to 
my lot to devise was an automatic regen- 
eration stunt used in one of the last battery - 
operated Inverse Duplex circuits. This 
was conceived through a fortunate combina- 
tion of connections -largely the result of 
luck. Some of you will recall that the 
audio amplification in the Inverse Duplex 
was fed back through the radio stages, and 
that the R.F. tubes also acted as audio am- 
plifiers. Well, all that was needed to give 
radio feed -back was to allow some of the 
radio currents to filter back through the 
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Fig. 3 
The constants of the "Filter Feed- Back" system, applied to the screen -grid amplifier and detector 

unit of Fig. 1. Its efficiency curve is Fig. 4. 

radio-frequency arrangements, in order to 
simplify the process as much as possible. 
Now the next logical step is to improve on 
these hook -ups, to obtain some real DX 
performance again. 

And this is possible, more than ever be- 
fore, because the new A.C. tubes, especially 
the '24 type, are much better for radio -fre- 
quency work than any combination of the 
old battery tubes. Of course, certain cir- 
cuit precautions are necessary and these are 
most interesting to us in this present Lab- 
oratory series. It was brought out, in the 
last article, that as we increase the ampli- 
fication we increase also the effective broad- 
ness of tuning in a receiver, so long as the 
same number of tuning condensers is em- 
ployed. Such a practice tends to bring our 
locals even nearer to us; and we all know 
the effect on selectivity when this is done. 

Furthermore, many of the trick circuits 
.to obtain equal selectivity and equal ampli- 
fication with the old battery tubes have not 
as yet been applied to A.C. tubes; at least, 
not so that the experimenter can proceed 
with some assurance of success. It now re- 
mains for us to engage in this type of cir- 
cuit development; and suggestions will be 
in order from those of you who have already 
delved into this art. 

Problems of Feed -Beck 
In the first place, one of the most suc- 

cessful equal- amplification, equal- selectivity 

audio channel -and behold! (The circuit 
details of this Inverse Duplex are not given 
here; for space does not permit and they 
are really aside from the issue.) 

But this automatic feed -back has been 
constantly in my mind and, recently, I had 
occasion to work it out with the new A.C. 
screen -grid tubes. The preliminary results 
were most encouraging and the experi- 
menters will be able, no doubt, to further 
improve the performance with a little effort. 
Anyway, the long -wave amplification was 
considerably boosted, yet with an increase 

in selectivity while the short -wave amplifica- 
tion (around 200 -250 meters) was not im- 
paired and the circuit's selectivity was also 

increased over the standard connection. 

It would be well at this peint for you to 
review the article in last month's issue. 

There you will find a full discussion of 
"equal- amplification, equal- selectivity" cir- 
cuits. (Of course, there rcally isn't any 
such thing.) Most of the circuits are mere 
approximations. And this is nothing against 
them for even the poorest approximations 
are better than the standard straight radio- 
frequency circuits, which are notoriously 
bad on amplification at the high wavelengths 
around 500 -550 meters. The approximation 
which I wish to propose consists of a simple 
electrical filter feed -back connection, which 
is applied to an otherwise simple straight 
It.F. circuit. The arrangement is extremely 
inexpensive and simple to construct. Per- 
Imps you can apply it to your present set 
with but few changes. 

Effect of Tubes Used 
Fig. 1 shows a standard straight radio - 

frequency circuit employing two stages of 
screen -grid R.F. amplification. For my par- 
ticular purpose, a screen -grid detector was 
also employed, and the associated circuits 
herein described will involve this type of 
detection. But don't let this discourage 
you; for the principle of automatic feed- 
back filter circuits is fundamental, and it 
can be applied to any system of radio -fre- 
quency amplification and any type of de- 
tection. If you can but master the theory, 
you can apply it to your present set. It 
is in this respect that the idea lends itself 
to extensive experiment. Your results will 
be awaited with interest, and several of the 
most successful circuits will he published in 
this section. So go to it, with at least im- 
proved reception as your reward. 

The radio-frequency amplification curve 
of the above circuit is given in Fig. 2; it 
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.1 ampl t7'r with '24 tubes in all stages, of great efficiency up to about 400 meters, as shown in Fig. 
2, and much better than '27 -type amplification. 
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is peculiar (as will be seen by comparison 
with the curves given last month) but the 
R.F. gain is practically- uniform from 200 
to 400 meters. This is most unusual; but 
it is no doubt clue to the presence of the 
screen- grid, which prevents any tendency 
toward oscillation within the tube itself at 
the lower wavelengths. Fig. 2A shows this 
same condition when an unshielded amplifier 
tube, such as the '27, is used. There is a 
tendency for the curve to rise rapidly at 
200 meters. This is only one of the circuit 
differences called for in the use of the new 
tubes. It is obvious that a different filter 
feed -back circuit would be needed, in Fig. 
2, from that of Fig. 2A. This leaves ample 
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Fig. 2A 
The ordinary R.F. amplifier reacher oscillation 
at the bottom of the band. and loses efficiency 

all the gray up. 

room for original experiments on this dr- 
cuit, by those who wish to apply it to 
their present sets. 

Now to proceed to the business at hand. 
All forms of grid- suppressing resistances 
should first he removed from the circuit. 
These all cause losses, of one form or an- 
other, which tend to raise havoc with the 
selectivity; particularly on the short waves 

between two and three hundred meters. 
out with them! Oscillation? Oh yes, you 
will probably experience oscillation; but this 
must be cured in an entirely different 
manner than by the insertion of "lossers." 
'l'he next step is to remove turns on the 
primary windings in the plate circuits of the 
several radio- frequency tubes. The same 
number sl Id be taken off each primary-, 
if possible; and be careful not to remove 
too many. Try taking off one or two at a 
time, and proceed until the set just barely 
oscillates at 200 peters and not above this 
point. 

I know that this will reduce your ampli- 
fication still more at the long waves, but 
proceed anyway; as we are to regain h 
of this sacrifice through the feed -hack action 
and some selectivity we will have in addi- 
tion! 'l'he dotted lines in Figs. 2 and 2A 
represent the point of oscillation, above 
which the amplification cannot be raised 
without experiencing trouble. You see, by 
,juggling the primary turns as described 
above, we can just reach this point at the 
low wavelengths -no more, no less. It is 
at this point that we have nmxiinu m ampli- 
fication and nuaxinnun selectivity. 

The New Circuit 
Now for the filter feed -back! It is hest 

to take this feed -hack off in the plate of 
the detector tube. It could be taken from 
the plate of the last radio tube in the am- 
plification chain; but sonic difficulty is en- 
countered here in tuning out near -by locals. 
(This will be explained next month.) Fig. 
3 will give you sanie idea of the method 1w 
which this is accomplished. It will be noted 
that a small .00035 -inf. condenser C'1 (pre- 
ferably variable for experimental purposes) 
has been inserted in series, on the ground 
side, with the regular .00025 -uuf. plate hlock- 

OSCILLATION 
POINT 

STANDARD 
SCREEN -GRID 
STRAIGHT R F 

AMPLIFIER 

360 4Ó0 500 
WAVE LENGTH IN METERS 

Fig. 2 
The screnrgrid tube is a better R.F. amplifier 
than earlier types; but it weakens too on long 

Wattes. 

ing condenser C. It is across this inserted 
condenser that the feed -hack is taken, on 
through to the beginning of the R.F. sys- 
tem or at any other convenient point de- 
sired. 

In addition to the potential condenser 
(as the extra condenser is called because 
it furnishes the feed -hack R.F. voltage) 
there is the low -wave choke L and a series 
resistor R, of rather high value. These 
three units combine to give feed -hack on 
the long waves, above 400 meters, and to 
entirely prevent such action below this 
point. The theory is rather simple. Where 
the amplification is uniform and good, there 
is no need for any boosting effect. It is 
only between the 400- and 550 -meter ranges 
that some pensation is required. \'ell, 
the initial feed -hack condenser Cl creates 
more feed4ack voltage on the long waves; 
as it tends to completely by -pass to ground 
the short -wave 11.F. currents in the plate 
circuit of the detector. And conversely, the 
feed -hack voltage becomes appreciable on 
the lower frequencies, longer waves above 
400 meters. 

One Hundred Dollars in GOLD 
for a SLOGAN for /1dift\ 

fo fóe 

,Professional -Serviceman Radiotrician 
A few moments of 

your spare time NOW may 
bring you $100.00 in GOLD! 

WE want a catchy slogan for this magazine. Slogans are 
now used universally in many different lines of busi- 
ness, and we believe that this magazine should be 
known by its own slogan. 

Such slogans as "NOT A COUGH IN A CARLOAD "; "GOOD 
TO THE LAST DROP "; "SAY IT WITH FLOWERS," etc., 
are well known. A number of magazines have already adopted slogans; such, for instance, as "Popular Mechanics," with 
"WRITTEN SO YOU CAN UNDERSTAND IT." 

We are offering $100.00 for a novel, as well as descriptive, 
catchy phrase which we shall use after the end of the contest 
as a permanent slogan of this magazine. 

REMEMBER, THERE IS NOTHING TO BUY OR TO SELL! 
You have an equal chance to win this prize, regardless of 

whether or not you are a subscriber. The contest is open to 
all. Get your friends in on this and, it they give you sugges- 
tions, you may split the prize with them, if you so desire. 

To win the $100.00 prize, you must submit only a single slogan, 
ONE ONLY. It must be an original idea. It makes no differ- 
ence who you are or where you live, whether in this country 
or not; anyone may compete in this contest and you may be 
the winner. 

Look this magazine over carefully and try to find out what 
it stands for, what its ideals are, and what it tries to accom- 
plish. Then try to put all of your findings into a slogan which 
must not, under any circumstances, have more than seven words. 

After you have the idea, try to improve upon it by shortening 
the slogan and making it sound more euphonious; but always 
remember that it is the idea which counts. The cleverer the 
slogan, and the better it expresses the ideas for which this magazine stands, the more likely are you to win the prize. 
No great amount of time need be spent in the preparation of 

slogans. Start thinking right now and jot down your thoughts. 
Also, tell your friends about it, and get them to submit slogans 
of their own; or compose one in partnership with them. 

Here are a couple of sample slogans; which are given as 
mere suggestions, AND NOT TO BE USED AS ENTRIES: 

"WAVES OF RADIO INFORMATION" 
"IT HOOKS UP THE RADIO MAN" 

RULES FOR THE CONTEST 
(1) The slogan contest is open to everyone except members of 

the organization of RADIO -CRAFT and their families. 
(2) Each contestant may send in only one slogan; no more. 
(3) Slogans must be written legibly or typed on the special 

coupon published on page 533 of this magazine. (If you do 
not wish to cut the magazine, copy the coupon on a sheet of 
paper exactly the same size as the coupon.) Use only ink 
or typewriter; penciled matter will not be considered. 

(4) Each slogan must be accompanied by a letter stating in 
200 words, or less, your reasons for selecting this slogan. 

(5) In case of duplication of a slogan, the judges will award 
the prize to the writer of the best letter; the one which, 
in their opinion, gives the most logical reasons for the 
slogan. 

This contest closes on May 1, 1930, at which time all entries 
must be in this office; and the name of the winner will be 
announced in the July, 1930, issue of RADIO -CRAFT, on pub- 
lication of which the prize will be paid. 

Because of the large number of entries which may be expected, 
the publishers cannot enter into correspondence regarding this 
contest. 

Address all communications to: 
Editor, Slogan Contest 
Care of RADIO -CRAFT 

96 -98 Park Place New York, N. Y. 
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OSCILLATION 
POINT 

FILTER 
FEED6ACK 

'\ SELECTIVITY 
'.FILTER 

;, 1 

STRAIGHT R. F. j, 

A 
200 >óD 460 aÓD 

WAVELENGTH IN METERS 

Fig. 4 
The Filter "Feed- Back" supports the curve of 
falling efficiency (compare with Fig. 2 oppo- 
site) while at the same time it holds the sclec- 

tivity peak sharp. 

The differential action is still further aug- 
mented by the choke coil I., which discrim- 
inates against the short -wave feed -back still 
further, if any short -wave voltage attempts 
to find its way back through this circuit. 
'l'ie long waves pass through such a choke 
with comparative ease. 

The full explanation of the purpose of 
the resistor It involves some rather delicate 
questions of phase relationships, which are 
not so easily disposed of. The fact remains 
that such a resistance is desirable, and the 
exact value of it was determined solely by 
experiment. It is sufficient to say that the 
feed -back through this path aids operation 
at low frequencies, and thaP the slight 
amount that does get back on the higher 
frequencies actually opposes the R.F. gain 
and, furthermore, permits the positive feed- 
back action to take place more gradually. 

Connections of Windings 
It is further necessary to discuss the ques- 

tión of phase in this feed -hack considera- 
tion. Those of you who have had experi- 
ence, in the old regenerative days, realize 

that a tickler coil has a detrimental effect 
where it is connected in the reverse direc- 
tion. 'l'he same action is possible in this 
filter circuit; except that each of the pri- 
maries of the succeeding R.F. coils really 
constitutes a tickler. This makes it ex- 
tremely necessary to obtain the correct con- 
nections on the coils. Fortunately there is 
some "rhyme and reason" to the procedure; 
the phase connections should be "normal" on 
all the coils except that to which the feed- 
back circuit is connected; this should be 
connected in the reverse fashion. Fig. 4 
shows the effect of the feed -back filter cir- 
cuit on the amplification and selectivity of 
the standard R.F. curve shown in Fig. 2. 

Although the entire subject of "normal" 
and "reversed" I1.F. phases has been pre- 
viously discussed, it is so important in this 
particular circuit that I am sure that those 

D 

PLATE GRID 

NORMAL PHASE 

D 

PLATE GRID 

REVERSED PHASE 

Fig. S 
The coupler to which the filter is attached must 
have "reversed" coil connections, to insure 

proper action. 

who are familiar with it will permit this 
small repetition. Fig. 5 gives some idea of 
the connections. It is first assumed that 
the primary and secondary coils are around 
in the same direction of rotation. 'Phis is 
generally the case; for the sane type of 
winding machine is used in both cases. If 
this is the case, the plate of the preceding 
tithe is always connected to the end of the 
primary which corresponds to the grid end 
of the secondary when a normal phase con- 
nection is desired; the reverse is true when 

a "reverse phase" is desired. Both of these 
connections are shown in Fig. 5. 

As a last resort and as a check on the 
previous information, it is a simple matter 
to verify the aiding or opposing feed -back 
action by merely reversing the primary 
winding to which the feed -back circuit is 
connected. 'l'he proper reverse phase should 
aid the long -wave signals; while the im- 
proper "normal" phase will materially reduce 
the already weak signals. Fig. 3 is intended 
to make this phase reversal in the actual 
circuit clear. 

Experimental results obtained by our 
readers with this arrangement will be wel- 
coined. Several new conunercial sets for 
the coming year have incorporated some 
such stunt; perhaps you can find a combina- 
tion that will beat them. Another clue is 
now given to aid you in the work; it will 
greatly simplify matters if you provide 
some regeneration control (radio- frequency 
gain control), because you may then employ 
a filter design that is less critical. Slight 
oscillations, which would require almost end- 
less experiment to iron out in the filter, may 
be suppressed witl t serious detriment by 
the It.F. volume control. A variable `C" 
bias, on the grid returns of the R.F. tubes, 
is a very good way to accomplish this result. 

And another thing which we almost for- 
got to mention ! The R.F. filter -choke coil 
design, fortunately, is rather easy to arrive 
at by experiment. Of course, for those who 
have R.F. or even audio inductance bridges, 
the problem is still simpler. For instance, 
I may tell you that the filter choke should 
be about three millihcnries, measured at 
1,000 cycles. 

The inductance of the ordinary secondary 
coil in a R.F. transformer is about 0.25 - 
millihenry; so the 'aloe of the filter coil L 
is about twelve times as great. This can 
he roughly approximated by winding about 
60n turns of No. 34 gauge S.S.C. enameled 
wire on a t/4 -inch spool, in a rather careless 
fashion. 

A Couple of Hints for the Amateur 
By WESLEY W. BROGAN (W3ARM AND W3AGU) 

THOSE of the "ham" fraternity who have 
entered into the matrimonial stage of 

life, and have been blessed by the appear- 
ance of the "second op. ", or "Sparks, Jr. ", 
will -no doubt -have lying about the kitchen 
several rubber nipples for baby's bottle. 

When these have served their usefulness 
in their ordinary service, just take them 
into the radio shack and introduce them 
to a couple of Mueller "Universal" Test 
Clips, No. 4813, or an equivalent clip. 

BABY'S TAPE NIPPLE 
( 

CLIP 1 4 
Fig. 1 

The "ham" who is a proud parent will find a 
use for discarded nipples, as shown. An "Old 

Bach" must use his own discretion. 

'l'he next step is to cut a small hole in 
the tip of the nipple and place it over the 
test clip; after first fastening to the clip 
any wire leads necessary. This results in 
a neat and economical insulated -clip. (Fig. 
1.) 

'l'he writer has a 2-amp. tungnr charger 
and, since this charging rate is too rapid 
to permit the use of an automatic relay 
(except the more expensive "full- automatic" 
type), a simple switching arrangement was 
devised so that full control of charging. 
and current supply to the set, could be ob- 
tained. 'l'he circuit appears in these col- 
umns. (Fig. 2.) 

In this diagram is shown a four -pole, 
double -throw switch. The process of charg- 
ing may be stopped at any time by put- 
ting the switch in the neutral position. 

Instead of the four -pole, double -throw 
switch, two D.P.I).T. switches, fastened to- 
gether with a tie -bar, may be used. 

In one extreme position of the switch, 
the "A" battery and "B" eliminator are 
connected to the set; in the other, the "A" 

battery is changed from the set over to the 
charger, and the "B" unit line connection 
is broken and the line circuit closed through 
the "A" charger. 

D.C. --- ®, 
OUTPUT 

AZ.-- y.,. 

INPUT CHARGER 

Fig. 2 
The expense of as automatic relay may be 
saved by the use of this simple and convenient 
method of connection with a high -rate charger. 
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The Radio Craftsman's Own Page 
This page is reserved for the readers of RADIO -CRAFT; we 
shall be glad to hear what they are doing in the construction line - 

especially when it contains the element of novelty 

WE'RE GETTING BETTER 
Editor, RADIO-CRAFT: 

I want to congratulate you on the best magazine 
published. I did not think much of the first one; 
but now you are putting out a real radio fan's 
book. Keep the good work going and for the 
love of l'ete keep the fiction stories out of RADIO - 
CRAFT. The Service Man's data sheets are great; 
I would like to see one on the Fada, especially 
the "R -60." I am keeping a file of RADIO- CRAFT, 
and don't want to miss an issue. 

B. F. CRAWFORD, 
1316 North St., Flint, Mich. 

( \Ve welcome letters from our readers, even 
though it is possible to print hut a few; and we 
therefore reserve this page for those which con- 
tain information and experiences of practical bene- 
fit to other readers. We acknowledge here, how- 
ever, many bouquets and a brickbat or two which 
we cannot find space to publish. -Editor.) 

WHAT'S THE MATTER WITH 
KANSAS? 

Editor, RADIO-CRAFT: 
Will you please tell me which is the best ground 

for a radio set, a hot -water pipe or a cold -water 
Pipe? 

Is it too far from Central Kansas to Europe to 
pick up some of their stations with a short -wave 
receiver? I have not seen a letter from Kansas 
on the Craftsman's page. 

RAYMOND \IcCOMS, 
Stafford, Kansas. 

(We can only say that the value of a pipe as a 
ground depends upon what the other end of it is 
attached to. Usually a cold -water pipe makes the 
lowest- resistance ground; but that can only he 
found out by testing it. 

Kansas is not too far from Europe to pick up 
stations; even Australia is not. The distance in 
miles is not so important as the "skip distance" 
zone and the location of the receiving station. We 
shall be glad to hear from any readers in Kansas 
who have had good results; and so, no doubt, will 
\Ir. McComb.- Editor.) 

A GROUND ANTENNA 
Editor, RADIO-CRAFT: 

It gives me great pleasure to pronounce your 
magazine "wonderful;" I watch the stands for 
it every month. 

I have a Pilot "Wasp" which is a go-getter; I 
have no outside aerial, but in the basement, I 
have three 43/,-foot rods (h-inch metal) driven 
three feet into the ground. Along them I have 
thirty feet of wire running straight, then thirty feet 
more, L- shaped, with an eight -foot lead -up. While 
the snow (about five inches -we don't have much 
as a rule, and this is the heaviest fall since 1918) 
lay on the ground, I buried an old aerial wire in it 
and connected it to the "Wasp." The reception 
from it was surprisingly good that afternoon and 
night. 

C. If. BIXGHAM, 
Sanford & Day Iron Works, 

Knoxville, Tenessee. 

SHORT -WAVE DOPE 
Editor, RADIO- CRAFT: 

I recently received a letter from the British East 
African Broadcasting Company, Ltd.. with verifica- 
tion of reception of their station 71.0. Nairobi, 
Kenya. It is operating on 31.1 meters. 500 watts, 
from 11 a. m. to 2:00 p. m., E. S. T., daily and 
Sundays. I have also verification from YK2\ME, 
(;SSW, Pill, NMI. My set is a Junk Box with 
two stages of audio. 

M. P. NEtIT,, 
Box 286. Hampton. ¡nao. 

Editor, RADIO-CRAFT 
The following information has been received from 

the radio laboratory of the Dutch government's 
telegraph and telephone service. A new trans- 

mitter, PC \', with a power of 80 kw. has recently 
been finished. Its tests should he heard in the 
United States daily except Sunday from 3 to 9 
p. m. E. S. T. on 16.82 meters for it has not yet 
been equipped with the directional aerial for 
transmission to the Dutch East Indies. After 
9 p. m. it works on 38.3 meters. PCK on 16.3 
and 38.8 meters may also be heard. Telephone 
communication is maintained between Kootwij k, 
I lolland, and the independent, though associated, 
stations at Bandoeng, Java, over 7,000 miles. 

R. H. ADDISOx, 
29 .4rmandine St., 

Boston 24, Mass. 

Editor, RADIO- CRAFT: 
Please give the Short -Wave Club credit for the 

following: 
G2GX on the S.S. Olympic uses French and 

English mt 18, 24, and 35 meters. The French 
station F811Z heard by Mr. Schroeder is the 
Olympic's French phone connection on 19.5, 22 and 
38.5 meters. The U. S. end is now \V2NG. 

The I.yngby station on 19.6 is OXV; the 14.5 
Monte Grande station is 1.511. CJRX is now 
V E9CL and on 52 meters or close. 

Leningrad, Russia, 3KAA, is on 36 meters from 
4 to 6 a. m. Mondays, Tuesdays, Thursdays and 
Feidays. 

ARTHUR J. GREEN, 
700 Alpha St., 
Klondykc, Ohio. 

material covers it entirely. A filament switch, 
sockets, a 7 -lead cable and plug, and binding posts 
or jacks for antenna and speaker connections are 
obvious. The shielded receiver is 9 x 12 x 7% 
inches. Antenna connections are provided for a 
long or short aerial. The peculiar arrangement of 
the grid leaks promotes high sensitivity for distant 
reception. 

FELIX F. MOLERO, 
Chief of the Meteorological Observatory, 

Puerto Madryvt, Chubut. Argentina. 
(Señor Molero's circuit will he of interest to 

many experimenters. The tubes used, however, 
are of types not available in the United States; 
the screen -grid tube works on four volts, like the 
others with which it is in parallel. Some changes 
will therefore be found necessary by a constructor 
in the States. The use, also, of an R.F. choke 
and by -pass condenser in the detector plate lead 
commends itself.-Editor.) 

HARMONICS ANNOYING 
Editor, RADIO- CRAFT: 

Mr. Schroeder speaks of interference w'th for- 
eign stations by harmonics of long -wave stations; 
of course the stations you want are most interfered 
with. Between 49 and 52 meters there are at 
least five harmonics; K\VJ:II and WILT are steady 
on this band. 'There are several foreigners near, 
but not much chance of getting them. \'RY is 
badly interfered with by code and sometimes by 
harmonics from both amateurs and broadcast sta- 

B409 TZ 
L3 4I5 T1 :.O= aq 

-c9V ` ---0+795v 
+sov +4SV 
+22iv 
+A 

-A-B+C 

13406 

A.P. -0 

The tuned-grid, tuned -plaie broadcast receiver of Senor Madero. 11-hile the coil constants which he 
used are give below, the tubes employed are of a European type; and flu' experimenter in the United States may bare fo (hange their constants, as well as those of the filament circuit. 

AN UNUSUAL RECEIVER 
Editor, RADIO-CRAFT: 

My regards to an old radio pioneer. I enclose 
the details of receiver which I have constructed 
to obtain selectivity with quality, by means of 
the hand -selection coupling illustrated. 

The coil LI is wound in two halves of 34 turns 
each of 0.4 -mm, (approximately 26 gauge) P.C.C. 
wire on a 2 -inch tube, 3% inches long. Between 
these, which are separated ?i -inch, L is wound 
with 7 turns of the same wire, spaced to occupy 
I /3-inch. This coil is mounted on brackets, and 
carries On another bracket the antenna coupling 
condenser C4. 

1,2 is wound with 88 turns of the same wire on 
a similar tube; over it, in the same di- ct ion, and 
separated from it by a double layer u., insulating 
paper, is L3, of 68 turns. The grid lead from 
L2 to the leak and condenser is taken from the 
same end of the coil as the plate lead of 1.3, 
which is connected to the rotor of the tuning 
condenser C2. 

The ttming condensers Cl, C2, are .0005 -mf.; 
they are equipped with vernier dials; C3 is a 
three -plate condenser of the neutralizing type; C4 
a .00025 -mf. fixed condenser. The grid condenser 
is .0002 -mf., the grid leaks R2, R3, are Carlar- 
undum, 5 and 7 megohms. R1 is a 30 -ohm rheo- 
stat; R4 a 2 -ohm filament ballast. The audio 
transformers are low -ratio and of good quality. 
The metal sub -panel may be of any non -magnetic, 
low resistance metal; and a shield of the same 

tions. Tltis is getting serious and something should 
be done. 

I should like to identify a French station on 16.5 
meters heard mostly on Sundays after 1 p. m., 
E. S. T. 

1 have joined the Short- Wave Club; it is surely 
worth the dollar a year, I have visited Mr. Green 
several times and heard his receiving station, and 
I am convinced that there is no short -wave fan 
in the country more qualified to give information 
concerning these stations. 

J. R. MCALLISTER, 
Struthers, Ohio. 

(\\'e have had several inquiries as to whether 
hrnadcast transmissions heard by short -wave lis- 
teners are harmonics. If .they are not found in the 
short -wave list. see whether the frequency on which 
they are heard is an exact multiple of their regular 
broadcast assignment. If so, a harmonic may be 
suspected. While several stations are authorized 
to use each of several waves for relay broadcasting, 
a short -wave transmission outside the lawful band 
is almost surely a harmonic. These are strongest 
on odd multiples of the fundamental. Editor.) 

CORRESPONDENTS 
Editor, RADIO-CRAFT: 

I would like to exchange notes 
and can give a helping hand to 

(Continued on page 

WANTED 

with other readers 
some in need of 
543) 

d 



April, 1930 RADIO -CRAFT 525 

FO RM.ATI ON 

IB L REAL! 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 
please observe these rules: 

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 
ire cannot furnish blueprints or give comparisons of the merit of commercial products. 

The reader asking the greatest number of interesting questions, though they may not be all answered sn 
the same issue, will find his name at the head of this deportment. 

Highest for the current month: CA RROLL TAAFE with five interesting questions. 

TRUE SELECTIVITY- METERS- 
MAJESTIC "90" 

(50) Mr. Carroll Taaffe. \Vinter Haven, Fla. 
(Q.) Why does a variable condenser, having a 

maximum capacity smaller than that for which 
the associated tuning coil is designed. reduce 
the selectivity of stations on the broadcast band? 

(A.) The phenomenon to which you refer has 
been misinterpreted. It is the "apparent" or 
observed selectivity and not the actual or elec- 
trical selectivity that has been reduced. That 
is, station interference is not increased; but 
there has been an increase in the allotment of 
space to each station on the tuning dial, because 
of the limiting of its upper range. 

A very similar result is obtained when the 
variable condenser is tuned by a dial having 
a built -in "vernier" attachment. There is no 
difference in the selectivity, whether the dial is 
adjusted directly or by the vernier attachment; 
although it is somewhat more convenient, in the 
latter instance, to tune exactly to the desired 
station. This simple comparison illustrates the 
point very nicely; for "apparent" selectivity is 
obtained without changing either the inductance 
or capacity. 

(Q.) What is, approximately, the internal re- 
sistance of a Jewell 0 -1 -ma. meter? 

(A.) The internal resistance of the average 
milliammeter of this make and rating is 28 ohms. 
However, this value may vary five percent, plus 
or minus. Each instrument is a hand -made unit, 
and this causes slight variations which do not 
noticeably effect the scale readings. The exact 
constants of all meters are individually recorded 
and may be obtained by writing to the makers, 
if special laboratory work should necessitate the 
data. 

1 

(051) The Croslry '5 -38" tuned radio -frequency receiver, battery model, at one time a t'cry popular 
receiver, obtained exceptional sensitivity by the use of controlled regeneration. Feed -back was obtained 
through RFT2, instead of RFT3, as with most regenerative circuits. Dotted lines indicate the grid 

returns of early- production models of the set wherein a "C" battery was not used. 

(Q.) Using a 0 -1 milliamnueter with resistors 
of the proper value in series as a voltmeter, will 
the accuracy of the meter be as good or better 
than one of the high -grade standard voltmeters? 

(A.) A voltmeter can be no better than its 
different parts and, if any part of the assembly, 
exclusive of the resistor, is of inferior design, 
the resulting instrument will be inferior to just 
that extent. The usual good voltmeter, shorn of 
its series resistor, is simply a ntill¡ammetcr with 
a range of 0.10 ma.; precise voltmeters, designed 

to read voltages in high- resistance circuits, and 
known as "high -resistance voltmeters," usually 
consume only about 1 unilliamp. 

(().) If available, please show the schematic 
circuit of the ',Majestic "\lode) 90" chassis. Con- 
stants of the parts and the operating voltages 
are also desired. flow is the volume controlled? 

(A.) The schematic circuit of this receiver is 
shown in these columns. 

'Pie constants are as follows: V1, V2, V3, V4, 
\'5, type '27 tubes; V6, V7, '45s; V8, 3 -volt pilot, 

Lt 1 L2 C7 L3 
v2 

CS L4 C9 L5 CH2 
VS TI T 

SPEAKER 
FIELDt 

UT ` 
PuT¡ 

C5 

27 27 

--e - 

Nj 

C12 7- 
iANTENNA 

TUNING 
CONTROL 

C14 .+ CIS C16 

S 
R4 RS 

V8 

25V. _ p+3006 O« 2.3V..O 
+308 0 a 44 

AMP. 

(Q50) Schematic circuit of the Majestic "Model 90" receiver chassis (its power pack :ras shorn on page 428 of our last issue); without a diagram 
the Service Man :cold rind it difficult to check one of the .Majestic "90s." Several circuit innovations arc to be noted; studs as the rariometcr tuning 

of LI, and the use of four tuned, neutralized R. F. stages. - 
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lamp; RI, 75,030 ohms, variable (volume control); 
R2, adjustable resistor, 500 to 2500 ohms; R3, non - 
inductive, center -tapped, 1.6 ohms total; R4, 1800 

ohms (blue); R5, 35,000 ohms (green); C6, .004 - 
mf.; C10, .001 -mf.; C11, .0001 -mf.; C12, C13, C14, 
C15, 0.5 -mf.; C16, 1.0 -mf. Chl, Ch2 and Chi are 
R.F. chokes. 

Volume is controlled by varying the grid bias 
of V1, V2, V3. 

The voltage readings for this set should be as 
follows: filaments of V1, V2, V3, V4, V5, 2.35; of 
V6, V7, 2.45; plates of VI, V2, V3, V4, 130; of 
V5, 270; of V6, V7, 250; grid biases of VI, V2, 
V3, 8 volts; V4, 9 volts; VI, 30; V6 and V7, 50. 

The plate current of VI, \'2, V3 is 5.5 milliam- 
peres; V4, 5 ma.; V5, I ma.; V6, V7, 32 ma. These 
readings are exact only when the receiver is 
tuned to 550 kc., the volume control is set at 
maximum, and the line potential is 115 volts 
A.C. 

R2 is secured to, and rotated by, the gang con- 
denser shaft. It varies the grid bias of VI, V2 
and V3 from 9 to 32 volts. This serves auto- 
matically to maintain even amplification through- 
out the tuning range. (This equalizer should 
have a resistance of 500 ohms at 550 kc., 1,500 
ohms at 1,000 kc., and 2,500 ohms at 1,500 kc.) 

The Type "91'6" power pack for this receiver 
was shown in the schematic form on page 428 
of the March, 1930, issue of RADIO -CRAFT. 

CROSLEY "5.38" 
(51) Mr. Edward V. Secor, Babylon, N. Y. 

(Q.) I would like to know if you could publish 
a wiring diagram of the "Crosley 5-38" receiver. 
This is a battery set and the one that is in for 
repair has half of the wires missing. 

(A.) The schematic circuit desired is given 
here. Note that sets of this model bearing serial 
numbers below 8,00011 are wired as indicated by 
the dotted lines (that is, without a "C" bias on 
the R.F. tubes). It is seen that the "Crescendon" 
feature of this receiver is the regeneration ob- 
tained by placing a detector plate coil in 
variable inductive relation to the secondary S of 
RFT2. 

"A" BATTERY ELIMINATION 
(52) Mr. Joseph McEvoy, Brooklyn, N. Y. 

(Q.) I have a Philco trickle charger and a 
Kuprox replacement unit, "Type A- 110." Can I 

connect this combination in such a way as to 
snake an "A" eliminator? 

(A.) As this unit is designed to pass not more 
than 0.8 amps., it cannot be used in an "A" unit 
requiring more than this amount of current. In 
addition to this, filtering would be required. 

REWIRING FOR SCREEN -GRID TUBE 
(53) Mr. Il. Hayward, Ontario, Can. 

(Q.) I have a six -tube neutrodyne receiver. 
the first stage of which is untuned. This set 
tunes very broadly. Will results be improved 
if the circuit is re -wired to include a screen -grid 
tube? 

(A.) It is impossible to give more than a 
general answer to this question, without further 
information about the exact circuit of the original 
wiring. 

An ordinary commercial circuit appears in these 
columns as A and, modified, as B. In the latter 
circuit are shown three recommended fixed by- 

(Q53.4) The first R.F. stage before rewiring 
for a screen -grid tube, as shown in the third 

column. 

pass condensers C3, C4, CS, each having a 

capacity of about 34-mf. 
Fixed condenser CI is recommended as a means 

of reducing the broadness of tuning which results 
when the screen -grid tube is used. This con- 

denser may ne of an adjustable type, if desired, 
with a maximum capacity of about .00025 -mf. 

A choke -coil input is unusual in neutralized 
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circuits. Unless a regular R.P. transformer and 
tuning condenser are substituted for CHI, it 
will not be possible to obtain maximum amplifi- 
cation throughout the tuning band from the screen - 
grid tube \-1, shown in B. Unless the number 
of turns in primary 1'2 is also increased two or 

A Reference List of the Schematic 
Circuits of 

COMMERCIAL RECEIVERS 
Which Have Appeared in Past Issues 

Of RADIO -CRAFT 

July, 1929 

The Lentz "Seven Seas" Console (Screen - 
Grid), p. 21; 

Silver -Marshall "No. 690" Speech Ampli- 
fier, p. 38; 

August, 1929 

Amertran "Type 2 -AP" Audio Amplifier, 
p. 84; 

Amertran "Type 21 -D Iii -Power Box," 
P. 84; 

September, 1929 
"Ace Type TRU" Receiver, p. 130; 

October, 1929 

Majestic "70-B" Receiver Chassis, p. 154; 
Stromberg- Carlson "641" and "642" (No. 1 

Data Sheet), p. 156; 
Temple Models "8 -60." "8 -80," "8-90" (No. 

2 Data Sheet), p. 157; 
Atwater Kent "Model 55" (No. 3 Data 

Sheet), p. 158; 
Edison "R4," "RS," and "C4" (No. 4 Data 

Sheet), p. 159; 
November, 1929 

Annrad "Type 7191" Power Unit for "Model 
7100" set, P. 198; 

Freshman "Model G," p. 199; 
Federal "Model K" (No. 5 Data Sheet), 

p. 208; 
Grebe "Synchrophase 7" (No. 6 Data 

Sheet), p. 209; 
Magnavox "TRF -5" and "TRF -50" receiv- 

ers, p. 220; 
Atwater Kent "Model 12," p. 222; 

December, 1929 
Stromberg- Carlson "635" and "636," p. 

248; 
Day-Fan Five "5044" (No. 7 Data Sheet). 

p. 250; 
Crosley "Model WI" (No. 8 Data Sheet), 

p. 251; 
Blair TRF Receiver, p. 270; 
Zenith "4R" Receiver. p. 285; 

January, 1930 
Itremer -Tully "7 -70" and "7 -71" (No. 9 

Data Sheet), p. 298; 
Steinite "50 -A" and "102-A" (No. 10 Data 

Sheet, p. 299; 
Freshman "Model N," p. 301; 
Stromberg- Carlson "403" and "403A" 

Power Pack, p. 302; 
Fada "86-V" and "82-W," "ABC" Power 

Unit, p. 303; 
Federal "Ortho- Sonic" receiver, p. 334; 

February, 1930 
Zenith "42" receiver. p. 368; 
Brunswick "31" Combination Radio and 

l'anatrole (No. 11 Data Sheet), p. 372; 
Stewart- Warner "Series 900" (No. 12 Data 

Sheet), p. 373; 
" Transitone" Model TR -106," p. 381; 
Crosley "RFL -90" Receiver, p. 3%; 

March, 1930 
Majestic "9P6" Power Pack, p. 428; 
Freshman "QD -16S" Receiver, p. 430; 
Sparton "Equasonne 931" and "301 D.C." 

(No. 13 Data Sheet), p. 434; 
Philco "Model 87" Receiver (No. 14 Data 

Sheet). p. 435; 
"Transitone Model NR- 109," p. 440; 
"Telmaco" P -1 Portable Reflex Set, p. 

464. 

Copies of any of these back numbers 
are still available at 25 cents 

each, postpaid 

three times, and wound closely over the filament 
end of S2, it will not be possible to obtain very 
satisfactory results from the use of a screen -grid 
tube. 

It is doubtful whether shielding will be needed. 
R is a 30 -ohm rheostat; it should be adjusted 
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while a voltmeter VM is shunted across the fila- 

ment, to indicate when a voltage not exceeding 
3.3 has been obtained. 

(Q.) Can an electric set be used on 25- or 60- 
cycle supply, optionally? If not why not? 

(A.) A radio set designed to be used with 
60 -cycle supply cannot, except by special design, 
be used with 25 -cycle current supply. 

The 25 -cycle supply changes polarity very slowly, 
as compared to 60 -cycle supply and the lower im- 
pedance at this frequency permits a much greater 

(Q538) The circuit of Fig. 514 modified 
for screen -grid operation. The job of "modern- 
ising" is one for an experienced radio man. 

current flow in power transformer windings, which 
causes them to heat to a high degree. In fact, the 
primary would probably burn out. 

It is easier to filter properly 60 -cycle current 
than 25 -cycle current. For the latter, it will be 
necessary to double or triple the capacity values 
of the units in the filter condenser bank; and per- 
haps to increase the inductance of the choke coils. 

A power transformer designed for 25 -cycle sup- 
ply must need to be substituted for the 60 -cycle 
transformer. If a current -regulating line ballast 
is used, this must be changed for one having the 
correct value. 

OBSOLETE SETS -TELEVISORS 
(54) Mr. W. S. Patterson, Pecos, Tex. 

(Q.) I have an old -model 3 -tube Tuska set 
which is tuned with a vario- coupler and a vari- 
able condenser, and an old -model Magnavox 2- 
stage power amplifier and speaker. Will you 
kindly give a good circuit whereby I can com- 
bine and rewire these sets, to obtain a modern 
5 -tube A.C. operated set at the least possible 
expense? 

(A.) It is not possible to make a "modern" 
radio set and yet retain the instruments you 
mention. 

The A.F. transformers in the audio units have 
a very considerable "peak," which results in 
considerable amplification of one band of audio 
notes to the exclusion of others. The vario- 
coupler cannot very easily be matched to stand- 
ard R.F. transformers. In a three -dial set, two 
of the dial readings would match, while the third 
dial, (controlling the variable condenser in shunt 
with the vario- coupler) would not "track" with 
the other two. 

The most satisfactory plan will be to follow 
one of the numerous circuits that have appeared 
in past issues of RADIO -CRAFT. Constructional 
details for easily -made coils have been given; 
and the exact constants, placement of parts, and 
wiring procedure have been clearly explained. 

(Q.) My father has a recent Stewart- Warner 
screen -grid model which is shown wired for tele- 
vision. Kindly state what extra parts are needed 
to enable the operator to "see,' and where they 
may be obtained? 

(A.) As explained in Data Sheet No. 12, which 
appeared in the February issue of RADIO -CRAFT, 
the provision for television was in accord with 
the then projected transmissions on the broad- 
cast wavelengths. However, the only picture 
transmissions at the present time occurs on the 
lower wavelengths (as indicated in the "List of 
Short -Wave Stations" which appears in each 
issue of this magazine) and to receive these a 
"short -wave adapter," or a "short -wave receiver" 
is required. 

The elements of a television reproducer com- 
prise (in addition to a suitable radio -frequency 
tuning unit, detector and audio - frequency ampli- 

(Continued on page 542) 
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OU, too, can be trained for a big -time radio 
job... Clip this coupon now and send for 

this FREE BOOK ... Read it page by page .. . 

see for yourself why thousands of fellows just 
like you are now making from $50 to $100 a 
week ... why many others earn as high as 
$10,000 to $15,000 a year and even more. This 
free book gives you 40 fascinating pages of 
pictures and text, all about RCA Institutes, 
the only school that is endorsed by the Radio 
Corporation of America ... The school that 
actually sends you radio instruction direct from 
RCA... the very source of radio achievement! 

Easy to Learn Radio 
At Home in Your Spare Time 

Let the RCA Institutes Home Laboratory Train- 
ing Course give you the real inside facts of 
radio ... quickly and easily. Use your spare 
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4I9X 429 

954 -945 
954A -945H 

955.955N 
944-944N 

955G D 

999 

963 967 

949 949P 
949G 949PN 

9540 9450 

GROUP D 

955E - 944E 

951 942 950 

955KTS 

GROUP I 

474 

L Y 

423 422 425 424 

464 465 

426 427 

GROUP A- ADAPTERS PUTTING ANY TUBE INTO 
ANY SOCKET 

419X- 1'X199 Tube in UV201A Socket .35 
421X -1'X Tuhe in 11'1)11 Socket .75 
429 -- 1'1'199 Tube In UX or UV201A Socket .75 
944 --1'X to UX Raises Tube %" 1.00 
944.E-UX to UX Raises Tube Ss" 1.00 
945- -t X Tube In CY :socket 1.00 
9450 -1'X Tube In l'Y Socket (small dianreterl 1.00 
954 Il' Tube to l'X Socket 1.00 
954D l'Y Tube to l'X Socket (small diameter) 1.110 
955 I to l'1- Raises Tube % 1.00 
955E l'Y to UY liaises Tube ek" 1.00 
967- I'V2o1A Tube In l'X Socket 1.110 

968 Á\'1)11 Tube in UX or l'Y201A Socket 1.25 
999 -LX Tube In l7í'199 Socket 1.00 

GROUPS R AND C- CONNECTORALDS FOR ADD- 
ING POWER TUBES TO ANY SET AND FOR 

CONVERTING BATTERY SETS TO A.C. 
Please write for prive sheets. 

GROUP O- ELECTRIC PICKUP ADAPTERS 
949 -Connects Pickup tu Grid Circuit of UX or 

I'V Tubes .50 
949P- Connects Pickup to Plate Circuit of UX or 

l'Y Tubes .60 
949G- Like 949. omit lead Io DI .60 
949PN -Like 9491'. omit lead to fl .60 
948 -- Connects Pickup to Plate Circuit of PT 

Tubes L50 
948A- 1Ditto- lncludes Radio Phono Switch and ity- 

l'ass Condensen 4.00 
950 -Connects Pickup to Grld Circuit of UN Tubes. 1.50 
951 -Connects Pickup to Plate (Inuit of UX Tubes 1.50 
955KTS- Connects Pickup to Kathode Circuit of 

Screen (lid Sets 1.25 

GROUP E- ADAPTERS FOR CONNECTING POWER 
AMPLIFIERS TO ANY SET 

933 -For attaching A.C. Sets to Power Amplifiers. 
plate break clips on P hole. P prong. K. 

1.25 no 

PRODUCTS 
953A 952A 952 - 953 

GROUP F 

Whatever Your Requirements of 
Adapters, Plugs, Sockets and Con - 
nectoralds, may be we have them 

or can make them 

947- Itecommended by 1'ittor fur connecting Itadlola 
Id to Eleetmis Power Amplifiers 1.50 

952- Iteeouuuended by Samson or cmmNting l'A51 
Amplifiers to A.C. Sets (no R.F. Bypass 
Cundeneerl L75 

952A-Recommended by Samson for ro nesting 
PAN' Amplifiers to A.C. Sets with It F. By- 
pass Condenser 2.25 

953A-Recommended by Samson for connecting 
PAM Amplifiers to D.C. Sets with R.F. Ity- 

- Itec m i ndedrby Samson for eonnniing PAS( 
2.00 

953 
Amplifiers to D.C. Sets (no It. F. Bypass 
Condenser) 1.50 

959 -To connect input transformer of wtwer am- 
plifier 

b'. toBreaks plante lead llo P hole and extra 
lead to connect to dus It 1.50 

GROUP F- ADAPTERS FOR SET ANALYZERS AND 
TESTING EQUIPMENT 

927H- 5hole 4- prong -lead clips to 11H. Fil. 
prongs not 'honed -fut replacing 51rCullough 
tubes with A.C. Tubes L25 

927N -5 -hole 4- prong -lead clips to H11. Fil. 
prongs are shorted 1.25 

932 -Testing 222 Tubes in Jewell Testers 4.00 
942 -Testing l'Y Tubes in Jewell Testers 4.00 
945H- -Like 945 but K cmmeeted to adjacent 11 1.00 
954A -Like 954 but K not connected to adjacent N. 1.00 
957 -4 -hale 5 -prong with Top l'enter Stud 1.25 
958 -5 -hole 4 -prong with Bottom Center Stud 1.25 

GROUP G -NA -ALD PRODUCTS FOR IMPROVING 
YOUR RECEIVER 

304- 3-Stage Truphonle Amplifier to replace the 
audio end of any receiver -Glees clear reception 
with beautiful tone quality and a fidelity of 
reproduction unsurpassed. For battery open - 
tIon. Special price net 9.50 

300.301.301 R- Truphonlr Couplers resiwottcely 
Output Unit, Intermediate Coupler and First 
Stage each 5.00 

310LS -311 LS311LSR -Same Couplers with mounl- 
ings for manufacturers l'rires on annllcatlon 

921S-Adapter for cushioning mirrophonie tubes in 
either l'X or t'V201.A Sockets 1.25 

922 -Adapter for adapting any UX socket for 
1'X222222 Shielded Grid Tube 1.50 

934 -.Adapter for oscillation control in R.F. stages 
Hakes Grid Suppressors of values 200, 300. 
5110, 700. 1.000 01111181 1.21 

R200 te 111000 -Arid Suppressors for 934 Adapter .25 
944PT- :Adapter for listening in on UX Detector 

Tulles with Headphones 1.25 
955PT -Ditto for l'Y Detector Tubes 1.25 

GROUP H- ADAPTERS AND PLUGS FOR THE 
SERVICE MAN (See Other Groups) 

Caning! An Adapter Kit for Service Men -Write 
if interested 

701-Alden Suregrip A t t arhment l'Ing .15 
901 -Adapter flua Stml- Provides optional union 

betrvren 981 or 985 Plugs and any NA -ALD 
Adapter .15 

914 --1 -Prong Metal Cap Plug (No Harness) .25 
9141I Ditto with 40" Harness 1.23 
915 -3 -Prong 5lelal Cap Plug (No harness) .25 
915H- -5-Prong Ditto with 40" Harness 1.25 
944F F -1'X Adapter- Connects :Ammeter to Fl I 

Prongs 1.25 
944GP -Tea Adapter 4- prong. making detector of 

any stage. breaks grid rircult for grid leak 
und condenser. also breaks plate with phone 
tip term111:ds (ur headphones. 

944GPL Adapter for measuring voltage impressed 
on both plates of No. 290 Tubes 1.50 

944GT -l'X Adapter- Itreaks G with Tip Jacks. 
Other connections through 1.25 

944N -1'X Neutralizing .Adapter -chie F Dead 1.00 
944X (Cnndng) 4" king l'X Extension Adapter. 
955GD .Adapter for Test Ina 2.1 Screen Grid 

'fuir. -G post dead 1.00 
955GP- l'Y Test .Adapter. making detector of any 

stage. breaks grid circuit for grid leak and 
mdenser. also breaks plate with phone tip 

tcrmituds for headphones. 
955GT -l'Y Adapter breaks ( with Tip Jacks- 

Other Connections through 1.25 
955HHr --1 Y .Adapter- ('onnerls Ammeter to IT 

prongs 1.25 
955N - -1'Y Neutralizing Adapter -One H Dead 1.00 
955X-- (romingl 4" long (1Y Extension Adapter. 
982 -Victor Adapter -Recommended in Service 

Manual 5.00 
984 -1 -prong all Bakelite Plug (No Harness) .50 

Send Stamps for new Descriptive 
Catalog and list of a large variety 

of parts at special prices 

957 942 932 

GROUP G 

100 - 301 301R 
310LS 311LS 

3IILSR 

934 9213 

923 955PT - 955GT 944PT 944GT 

GROUP H 

Fer the RADIOTRICIAN and the 
SERVICE DEPARTMENT 

955GP 985 984 984H 985H 

701 

984H -4 -prong all Bakelite Plug with Harness-. 1.50 
985 -5 -prong all Bakelite Plug (No Harness) .50 
985H- 5 -prung all Bakelite Plug with Harness... 1.;0 

GROUP I- SOCKETS 
400 --De Luxe Socket with neck and slot for 

Bayonet 
422 -Small Space UN Socket for below panel 

soldering .35 
423 -Small Space UY Socket for below panel 

ldering .35 
424 -17X Socket with 2 mounting holes for above 

or below panel mounting. below panel soldering .50 

425 -UY Rocket ill] 2 mounting holes for above 
or below panel mounting. below panel soldering .50 

426 -1'X Socket with contacts for above panel 
soldering .50 

427 -1'Y Socket with contacts for above panel 
soldering .50 

428 --1'X Small Spare Socket especially for Rectifier 
Tubes. for above panel soldering .2.3 

464 --17X Sport Model A.C. Socket .50 
465 -1'Y Sport Model A.C. Socket .50 
474 --1X Laminated A.C. Socket .25 
475-UT Laminated A.C. Sarkel .25 
481 XS- NA ALD 4 -prong Non- Stierophonic Socket 

with mounting hase .05 
4826 -NA -ALD 4-prong Nn- 5ficrophonte Socket 

for direct panel mounting .35 

Dept. R4 ALDEN MANUFACTURING CO. Brockton, Mass. 
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Broadcasting and 
Servicing 

(Continued frota. page 493) 

selectivity is laid to many sets that are as 
near perfect as money and brains can make 
them, but they cannot do the impossible. 

Less promixeuonx broadcasting and better 
programs and more station separation seems 
to be the only salvation. 

Regarding the manufacturers' policies 
toward service, I will say that the Stewart 
Warner Corp. is very gout) about furnishing 
information and help in servicing its re- 
ceivers, and will send manuals, diagrams, 
etc., to any Service Man who writes for 
them and will state model numbers. 

The Federal Radio Corporation is very 
hard to get any kind of service information 
out of; I have a Federal `Model E.10" 
battery type that is not working properly 
and wanted a wiring diagram of sanie and a 
battery hookup. 

They sent a battery hookup of a "Model 
E.10;" but it was not the one that went 
with this model, for there were more wires 
in the cable and the color code was dif- 
ferent. 

I had to go ahead and fish out the hookup 
for myself; and the set floes not work very 
well, because I have not the diagrams to 
work from. 

I do not know of any solution to this 
problem, except for the executive staff and 
Service Department heads to keep hammer- 
ing articles into the public through their 
magazines until someone wakes up to the 
needs of the Service Man. 

Greenleaf W. Pickard 
(Continued from page 503) 

propagation of radio waves, natural and 
artificial, though less known to the public 
than his earlier discoveries, has been most 
important in the progress of both practice 
and theory of radio. 

In 1917, he was able to place at the dis- 
posal of the government an improved an- 
tenna system, which Made possible con- 
sistent reception of radio communications 
from _Europe in a trying time, when other 
means failed. 

Among the most interesting of his dis- 
coveries in later years have been those of 
the singular distortion of radio waves, par- 
ticularly of short wavelength, while pass- 
ing through the atmosphere, and of the 
definite influence of the activity of the sun 
upon radio reception. At present known to 
radio engineers and amateurs (to whom he 
has always been an active ally) they are 
less familiar to the rank and file of radio 
fans than his earlier work; but it is hard 
to appraise too high the importance which 
they will bear in a few years, when the 
fields of radio usefulness arc extended to 
an extent whose limits it will be unsafe to 
prophesy. 

Dr. Pickard's services to radio have been 
recognized by those best qualified to judge, 
in his election to the presidency of the In- 
stitute of Radio Engineers, and by the 
award to him in 1926 of that organization's 
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of careful, efficient, satisfactory service to in- 
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state in the Union. 

Strict Secrecy Preserved - 
Write Me in Confidence 

All communications. sketches, drawings, etc., are 
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The bo"klet Siam here eonf lins valuable informa- 
tion relating to patent prooeInre that every in- 
ventor should have. And with it I will also scud 
you my "Record of Invention" form, on which you 
can sketch your idea and establish its date before 
a witness. Such evidence may tater prove valuable 
to you. Simply mail the coupon and I will send 
you the booklet and the "Record of Invention" 
form, together with detailed information on hose 
to proceed and the costs involved. Do this NOW. 
No need to lose a minutes time. The coupon will 
bring you complete information entirely without 
charge or obligation. 

Clarence A. O'Brien 
Registered Patent Attorney 

Member of Bar of Supreme Court of the United 
States; Court of Appeals, District of Columbia; 
Supreme Court, District of Columbia; United 
States Court of Claims. 
Practice confined exclusively to Patents, Trade. 

marks, and Copyrights 
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CLARENCE A. O'BRIEN 
Registered Patent Attorney 
asol Security Savings and Comm'l Bask Bldg.. 

Wesbington. D. C. 

Suite 1106. Woolworth Bldg.. New York City 
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a l'atent," and your "Record of Intention" form 
without any coat or obligation on my part. 
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LINE NOISE ELIMINATOR 

$7.50 LIST PRICE 

Service 
Model 
will stop 

those line noises 
and clear up reception 

THE New Service Model I. C. A. Filtervolt has been developed 
expressly for the serviceman and the service industry. Em- 
ploying single line filtering instead of double line type, it brings 

to you the same high quality and effectiveness of the Senior Filter - 
volt together with attractive new low price. 
Service Filtervolt gives quick and complete relief from line noises 
caused by vacuum cleaners, motors and generators nearby, switch- 
ing of lights, etc. 
Service Filtervolt may be plugged between current outlet and set 
or between current outlet and the apparatus that is causing the 
interference. 
The dealer who guarantees his radio sales will avoid many a weary 
service call if his men rely on Filtervolts to eliminate those sizzling, 
crackling noises. Every serviceman should carry one. 
Filtervolt Sr. ($15.00 list) is a heavy duty model and takes care of 

almost any A.C. line noise. Filtervolt Jr. ($3.00 list) is designed 
for use on small motors and minor noises. Buy from your dealer, 
jobber, or direct from this office. 

The Fa111011s 
Ii ESISTI/VIIi.T 

$1.75 LIST is still sold in the thousands to protect both set 
and tubes from the dangers of surging voltages. 
It automatically protects A.C. tubes from blowouts caused by rising 
voltages and overloading. Resistovolt also acts as a fuse in case of 

a short circuit, thus protecting expensive set wiring as well as 
tubes. 
A cheap insurance and reliable protection. For the Service Depart- 
ment it offers tube insurance for the electric set owner. 

Send for latest I. C. A. Radio and Television Catalog 

INSULINE CORP. of AMERICA 
78 -80 CORTLANDT STREET NEW YORK, N. Y. 

medal of honor. The roll of scientific soci- 
eties of which he is a member is long and 
formidable; it may only be added here that 
he has been chosen in recent years a re- 
search associate of the Carnegie Institu- 
tion, in cooperation with which he is pur- 
suing his studies. Ile is the bolder of over 
a hundred patents. American and foreign, 
on electrical and ride) inventions. 

New Developments 
in Beam Radio 

(Con tin un i from pate 502) 

with greater magnitude; and, at a point di- 
rectly over the field, they stopped vibrating 
for an instant. Ile snapped a sensitive stop- 
watch in order to calculate his distance; flew 
to a point about two miles beyond the field, 
reversed, and leveled oft for a perfect land- 
ing. A beacon marker indicated when he 
was over the edge of the field. 

The new beacon, developed especially for 
the tests, is a one- kilowatt transmitter, send- 
ing out a directive signal in two directions. 
Instructions of changes in wind direction 
were transmitted over a short -wane radio- 
phone. 

While installation of radio equipment on 
aircraft has been mainly for receiving, a 
number of transport concerns have devel- 
oped and installed transmitting apparatus 
for this purpose. Notable among these is 
the Pan- American Airways, Inc., who have 
inaugurated passenger service from Miami, 
Fla., to all of the major West Indian cities. 
All of this company's planes are equipped 
with specially- designed short -wave telegraph 
and telephone transmitters. 

'l'he demand for Service Men and repair 
forces for this type of radio- aviation equip - 
ment is an increasing one, and wide- awake 
radio men who have kept abreast of prog- 
ress are finding opportunities in this service. 

SpechtI land stations have been erected 
at points along the air rutes, and main- 
tain constant conuuunication with all phases 
from the time they take off until they make 
a successful landing. Because of the im- 
practicability of erecting radio -beacon sta- 
tions on water, engineers have developed a 
direction- linding system which enables the 
flyers to maintain an accurate course. Two 
bad stations maintain constant contact with 
the plane while it is en route. Its position 
is constantly recorded, and checked between 
the two stations; and, as the pilot veers 
from one side of his course to another, he is 
notified by the land station of his exact posi- 
tion, and ordered to change his route if it 
is found he has deviated. By this method 
the planes are enabled to maintain a straight 
course over the sea. 

Apparatus on these planes is of 100 -watt 
rating, operating on wavelengths between 
109 and 133 meters. These sets are adapt- 
able to either telephone or telegraph. 

BRITISH TELEVISION BROADCASTS 
TELEVISION transmissions on the Baird 

system have recently been made from 
the new Brookman's Park broadcast station 
in London, England. This "London No. 2" 
station, which operates on 261.3 meters, 30 

kilowatts, sends out the image signals from 
7 to 7:30 p. m., Mondays and Thursdays. it 
is said that they have been successfully 
picked up in Germany. 
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TO PATENT PROTECTION 

Before disclosing your invention to 
anyone send fer blank form ' Evt- 
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LANCASTER. ALLWINE & ROMMEL 

(Registered Patent Attnrr egg) 
475 Ouray Bldg.. Washington. D. C. 
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Short -Wave Adapters 
(Continued from page 507) 

A word about radio- frequency amplifica- 
tion on short waves: the only truly effective 
way, as yet, is the super -heterodyne method. 
The use of a screen -grid tube, untuned at 
the input, gives a very small gain, perhaps 
two at its best. A stage of tuned screen - 
grid, on wavelengths around 20 to 30 
meters, might show a gain of five or six if 
everything is right. While the use of 
tuned It.F. is not to he discouraged, its 
use complicates apparatus already too com- 
plicated (for some people) enough to offset 
its present advantages. Screen -grid tubes, 
with their theoretical amplification, will 
give all the sensitivity that will ever be 
usable for radio reception; but at the pres- 
ent time this theoretical ampliiiciition has 
never been anywhere near attained prac- 
tically. If it were, a set using only one 
screen -grid It. F'. tube should at least equal 
other sets using three H.F. stages; whereas, 
as a matter of fact, the ordinary layman 
cannot tell the difference between sets using 
three screen -grid It.F'. and one with three 
ordinary R.F. tubes. 

What applies to regular receivers, applies 
also to short -wave adapters, and the writer 
has correspondence front ordinary laymen 
who state that even more consistent results 
are obtainable with an adapter using de- 
tector only, than with one using screen - 
grid R.F. 

On the other hand, what is needed most 
on short waves is high -gain audio frequency; 
for any signal which cannot be properly re- 
ceived and amplified from a detector with- 
out lt.F. amplification, is swinging badly 
or submerged below the noise level. 
Standard audio amplification, using three 
stages, results in a gain of five to ten per 
stage; which means that the weakest signal 
can be brought up to speaker volume, with- 
out the unnecessary amplification of un- 
wanted noises that are usually brought into 
the detector by It.F. amplification. And, 
again, adding one stage of audio will give a 
positive gain of from five to ten without 
complication; whereas one stage of R.F. 
with its complication in tuning, extra coils, 
etc., can give only front two to six -and 
that is questionable. 

ALL IN THE DAY'S WORK 

VV 
F. have heard of the engineer who 
"held her nozzle against the bank, till 

the last soul was aslmri"; of the youthful 
IIoliander who kept out the North Sea with 
his finger till help arrived; and many other 
heroic worthies. Among the number may 
fairly be listed a radio man, who closed 
through himself the circuit which was link- 
ing two nations in a peace broadcast. 

While the welcoming speech of King 
George V to the international delegates at 
London was being rebroadcast, a splice in 
a temporary lead in the control room of the 
Columbia Broadcasting Company at New 
York was snapped, cutting off the 220 -volt 
A.C. supply from the speech amplifier. The 
chief control operator, Harold Vivian, seized 
the two ends, receiving the shock, and held 
the wires together for several minutes so 
that the program could go out uninterrup- 
tedly. His fingers were burned by the first 
contact; but the broadcast carried on. 

RADIO -CRAFT 531 

`ELECTRICAL OPPORTUNITIES" 

l 

..,,.. ,1 
AUTQMOTIVE T ';. / `. 

ENGINEERING 

A full knowledge of electricity, as 
taught in the New York Elec- 
trical School, makes you inde- 
pendent, gives you your choice of 
either a BIG PAY job with one 
of the world- famous electrical 
companies, or a business of your 
own. ELECTRICITY is also a 
stepping -stone to Aviation, Auto- 
mobile Engineering and other 
highly paid professions. 

Here at the New York Electrical Schoo 
you learn, not by correspondence, but by 
ACTUAL PRACTICE on full -size stand- 
ard equipment. NO BOOKS used. Indi- 
vidual instruction -you can start any day. 
This School owns and occupies two seven - 
story buildings in New York -the city of 
most opportunities. It is widely known 
as the country's oldest and foremost insti- 
tution for trade training. That's why big 
companies eagerly demand our graduates. 

THE NEW YORK ELECTRICAL SCHOOL 
21 West 17th Street, New York 

This big 64 -page booklet gives full Information about the New York 
FREEElectrical School courses and pictures of the equipment available for 
your personal use. Send for it TODAY. It's free. 

MAIL TODAY 
The New York Electrical School 
21 West 17th Street. New York 

Please send me FREE your 64 -page booklet. It is understood that 
this request puts me under no obligation. 

Name 

Address 

To New Readers 
A few copies of the July, 
August, September, October, 
November, December, Janu- 
ary, February and March is- 
sues of 

RADIO -CRAFT 
can still be had at the regular 
price of 25c each. Send stamps, 
cash or money order to: 

RADIO -CRAFT 
98 Park Place New York 
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Leaves from Service Men's Notebooks 
(Continued from page 4991) 

satisfy this wish the author suggests 
the following. The illustration (Fig. 9) 
shows how a .004 mf. condenser is placed 
across the plates of the output tubes in 
series with a switch, in an Atwater Kent 
model. 

This gives the listener a choice of tone. 
Many service men will find this arrangement 

IMPROVING OLD SETS 

By Paul McDonald 

H ERE is a suggestion to those servicing 

old-model sets, whose tone quality is 
not of the best. The system described is 
very seldom used by Service Men, yet it 
has many features to recommend it. It is 

oUTGUT 

I 05. 

- 90 i}5 
o .5-901 

A 5- 
o A 

a method of appeasing a dissatisfied cus- 
tomer. 

The tuning on a Majestic receiver can be 
sharpened somewhat, by adjusting the last 
radio- frequency neutralizing condenser un- 
til the set is slightly out of balance. Be 
sure and tune to a very weak station, and 
adjust until there is a slight hissing sound 
when the station is passed on the tuning 
dial. 

Fig. 10 
The change shown is recom- 
mended with older sets usina 
transformer coupling which are 
readily and inexpensively con- 
verted to n more modern sys. 
'cm. The plate current, it will 
be seen, is eliminated from the 

transformer windings. 

the so- called C ought, or resonated -primary, 
method. 

'l'he only additional parts needed are two 
0.25- megohm resistors, rated at :l watts (Rl, 
1t2) and two small fixed condensers (C2, 
CO of a value somewhere between .006 - and 
0L25-utf. 'l'he method of procedure is as 
follows: 

Break connections between the plate of 
the detector and the plate post of the A.F. 

Randolph at La Salle 
modern hotel where the 

hospitality of yesterday is en- 
hanced by the cheering lux- 
uries of today. 
Light, airy rooms -beautifully 
furnished and providing home- 
like comfort. 
Famous for good food. 

Rooms S2.50 up- 
with Bath $3.50 up. 

C H I C A G O 

If you are a service man, profes- 
sional or radiotrician, you should 
receive RADIO -CRAFT each month. 
Turn to page 540 of this issue and 
read the special offer to those who 
are actively engaged in radio. 

EVERY 
SERVICE MAN 
SHOULD OWN 
THIS BOOK! 

S. GERNSBACK'S 
RADIO ENCYCLOPEDIA 

The First Real Radio Encyclopedia I: z'er Published 

Regular Price $ Z -00 Our $1.49 
Special Price 

FULLY 

ii 

/díß C. r 
( l °s y 

Y4iV 

(1930 Definitions) 
ILLUSTRATED 

Size 9 x 12 in. 
Over One Inch Thick 

168 Pages 

Written in Plain English 

EDITED by SIDNEY GERNS- 
BACK, A u t h o r of "Wireless 

Course in Twenty Lessons" - "One 
Thousand and One Formulas" - 
"Practical Electricity Course" - "The 
Radio Educator," etc. 

S. GERNSBACK'S RADIO EN- 
CYCLOPEDIA is the only standard 
work ever published in America at- 
tempting to classify alphabetically the 
countless words used in the highly 
specialized science of RADIO. The 
ENCYCLOPEDIA is written in plain 
English so that everybody can under- 
stand the definitions and descriptions. 

No expense has been spared, cover- 
ing over two years in compilation, to 
make it worthy a place in your library. 

It is published in one volume -168 
pages -size 9 x 12 inches, over an 
inch thick and nicely accommodates 
the beautiful illustrations and the 
large, easy -to -read type. 

The work contains 1.930 definitions, 
549 photographs, drawings and dia- 
grams. 

THIS IS A REAL 
ENCYCLOPEDIA - NOT A DIC- 
TIONARY - and very few of the 
things described and illustrated in this 
volume can be found in any diction - 

sheets, 

i 

ary, or any other encyclopedia. 
The book contains as a supplement a 

classified cross index designed to bring 
together radio references under. one 
heading having relations in common. 

All circuits new and old are de- 
scribed by word and picture and every 
part and apparatus used in Radio is 
explained and made understandable by 
means of photographs and drawings. 

The volume is printed upon fine 
paper -bound in full black Keratol, 
marbled paper fly leaves and end 

with the title stamped in gold. 

SEND NO MONEY 
Just Pay Postman 

(Canada or Foreign send Check or 
Money Order for 51.75) 

- 
ISXOR PRESS, Inc., R-4 
286 Fifth Avenue, 
New York, N. Y. 

Send me one copy of Sidney Germ'. 
back's First Radio Encyclopedia in one 
volume as advertised. 1 will pay post- 
man man $1.49 plus postage on delivery. 

Address 

Town and State 

I Name 
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transformer. Connect one end of a re- 
sistor (ItI) to the plate of the tube, and 
the other end to the proper "ß-f-" tap of 
the battery or power unit. Connect a con- 
denser (Ce) between the tube plate and 
the "P" post of the transformer. Put a 

.jumper (.1) between the "P" post and the 
"F -" post of the transformer, breaking 
the connection between the latter and the 
negative filament circuit. The "13. -j-" post 
of the transformer is then led to "C- 41,2;" 
while the "G" post roumains connected to 
the grid of the following tube. 

The procedure is then repeated with the 
first audio tube and second audio trans- 
former. In a receiver using an 'OHA in the 
last stage, a '12.\ should be substituted, 
with higher "13" and "C" voltages, as shown 
in Fig. 10. 

To those who are not familiar with this 
system, it mat- be well to say that it is not 
resistance coupling, and does not cut clown 
the gain but instead increases it, without 
introducing distortion.' 

If this method is used with a set employ- 
ing a "II" power supply, it may be neces- 
sary to use a filter in the detector plate 
lead. This consists of a 25,000 -ohm resistor 
1t3 and a 1-inf. condenser C3. The resistor 
is placed in series with the quarter- negoluu 
resistor ltI, previously mentioned; and the 
connection between them is by- passed to 
"B-" through the condenser. 

It may be necessary to increase the de- 
tector voltage, particularly in a regenerative 
circuit, from 2t3í : to 45 or 90 (or even 135) 
volts. This is necessary because of the 
voltage drop through the high resistance. 

After these changes, the amplifier will 
equal, if not surpass, many of the more 
modern designs, whose low -note reproduc- 
tion is highly praised. Another feature 
attractive to those with a bit of the heather 
in their ancestral make-up-"lis verra eco- 
nonmical " -a tul permits one to retain his kilts 
with dignity. 

Those who question this statement are referred 
to that valuable work. John P. Rider's "Mathe- 
matics of Radio. " -P. MM.!).) 

PLANE -TO SHORE -TO SHIP 
1 December 22 last, telephone con'eDecember 

satins between the airplane "flying 
laboratory" of the Bell Telephone Labora- 
tories, above New York City, and the S.S. 
Leviathan at sea, seven hundred smiles out, 
was demonstrated to the press. 'l'hc in- 
termediary radio station was the Whippany 
experinmental transmitter and receiver of the 
Bell system, which relayed the plane's sig- 
nals to WOO, Deal Beach; which then 
handled them 

;Die 
as it does regular com- 

mercial calls. The conversations lasted half 
an hour, and were very clear. 

WHAT TO DO WITH OLD PARTS 
VE'T'ERAN experimenters among our 

readers will he pleased to know that the 
Smithsonian Institution, at Washington, luis 
started to make a collection of antique and 
obsolete radio parts for its radio museum. 
It is stated in the news dispatches, however, 
that the search for real relics will be prose- 
cuted especially in England. 

)1t kkv .40/4 
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PotSMET 
W1E, too, can shout our name 

from the house -tops. 4 Bat -can such 
shouting be one -half .o Intpi c.sive as 
Ihi. truthful.tatcutent, quietiv ntadc: 
"O1-er I;t /% of the great radio .et man- 
ufacturers of the country are user. of 

POLYMET PRODUCTS." 
Condensers Resistances Coils 
Connectors Transformers Plugs 

ask for leaflet % o. t' LI,{t irint -eliagramxofpopttlttr circa its 
including automobile radio reeeirer..1 catalog of 

Polgmet l'arts is available on application. 

POLY HET MANUFACTURING CORP. 
831-À E. 13_Ith Street, New York City 

Editor, SLOGAN CONTEST, 
RADIO -CRAFT, 

96 -98 Park Place, New York City. 

SEE PAGE 522 

4-30 

Gentlemen: 

I have written below my entry in your $100.00 Prize Slogan Contest. 

Name 

Occupation 

Street Address 

City State 

A ge 
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10 Tools in One 
stee` 

txamme 

ASMALL but handy article which 
serves for every possible need of the 

all -round mechanic. Invaluable in any 
emergency. 
An excellent combination of utilities for 
the household -every necessity featured: 
HAMMER - KNIFE- :;HARPENER NAIL - 
PCLLER - BOTTLE -OPENER - SCREW - 
DRIVER - CORK -SCREW - CAN -OPENER - 
WEIGIISCALE - RULER - TABLE OF 

WEIGHTS AND MEASURES 

just glance at the illustration and you will 
see how really useful this article is. The 
"Ten in One Tool" is 10 inches high and 
finely nickel- plated. 
The new tool is not only handy in the 
household, but every TOURIST, AUTO - 
IST, CAMPER, PICKNICKER, BOY - 
SCOUT, FISHERMAN, CANOEIST, 
etc., should carry in his bag one of these in- 
dispensable combination tools. No SHOP, 
OFFICE, STORE, GARAGE, FARM, 
BOAT, should be without one. PRICE 
$1.00, POSTAGE PAID. 
Be the first one to own the "Ten Tools in 
One" in your own town. 
Send your order today, pin a dollar bill to 
coupon below and the shipment will go 
forward to you the same day as received. 

GRENPARK COMPANY 
245 Greenwich Street 

New York, N. Y. 

Grenpark Company, RC -4 

245 Greenwich Street, 
New York, N. Y. 

Enclosed find $1.00 for which please send 
me prepaid your "Ten Tools in One." 

Name 

Address 

Town State 

Tempered Steel 
Screw Driver 

$ 1.00 

Bottle 
Opener 

5" Inch 
Steel Rule 

High Carbon 
Knife Sharpener 

Cork 
Screw 

J 
Adjustable 

Screw Weigh 
Scale 

15 Pounds 

Table of 
Weights 

and 
Measures 

Weigh Scale 
Hook 

Mail 
Coupon 

Send for Yours 
TO -DAY 

Can 
Opener 

Only 
10 Inches 

High 

1873 
NEW 

OLD in hospitable 
and 

I 

... rs, 1 

3i 
014.!L::.....;-_,...'t..). 

,, _..it r 
N . 9ki 

n, SEASIDE HOTEI, 

Famous for its home -like atmosphere. The 
SEASIDE is a rare combination of a thoroughly 
modern hotel and a great private home with 
your friends about you. The SEASIDE'S cuisine 
is famous; the porches and open and 
vita -glass enclosed sundecks invite you. 

A few days spent here during the winter 
months will help you to keep fit in brain 
and body. The mildest weather north of 
the southern resorts, open golf through- 
out the year and no snow. Watch the 
reports of temperature of various cities 
and compare Atlantic City to them. 

COOK'S SONS CORPORATION 

PENNSYLVANIA AVENUE AND BEACH 
ATLANTIC CITY, NEW JERSEY 

m.1..._î? 
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Five Meters or Bust! 
('onlinaed from page 505) 

as a secondary, the tickler being of the 
same size; a '99 tube was employed. 

A small choke (ItFC) consisting of about 
30 turns, an inch in diameter, will be suit- 
able in a receiver at these frequencies. The 
tuning condenser Cl is a small midget vari- 
able, cut down to two plates; and a 50 -mmf. 
midget serves as a throttle control C2. 
One should be sure not to use too large a 
tuning condenser; for the range covered 
will be excessive and the dial cramped. A 
grid condenser of about 20 mmf. will serve 
for C3, and it grid leak of about 5 megohms 
will do. 'l'he audio amplifier is, of course, 
the usual arrangement employing, preferably 
(if only one stage is included), a high -ratio 
audio transformer. 

In the usual short -wave receiver, coupling 
the antenna closely to the secondary circuit 
will prevent proper oscillation of the de- 
tector; so the coupling used sliould be very 
loose. It is possible to secure good results 
simply by running an inch or so of the an- 
tenna wire near the tuning condenser for 
Ll. If a coupling coil is employed, it should 
be very small in diameter and the coupling 
should, in any case, be very loose. 

RADIO MARKET STILL HUGE 
NOTWITHSTANDING the unfavorable 

business conditions at the end of 1929, 
it is estimated that the total retail sales of 
radio receivers and other equipment and 
their accessories during that year carte to 
more than eight hundred million dollars, 
or a gain over 1928 of more than a hundred 
million dollars. Nearly five hundred mil- 
lion dollars of this great sutra went directly 
into receivers; vet the survey conducted by 
Radio Retailing, on which these estimates 
are based, indicates that out of nearly 
twenty million homes wired for electricity, 
only about seven million have modern elec- 
tric sets; and that "the number of homes 
to which alternating current sets may still 
be sold is 13,500,0(10." In other words, the 
radio market is still less than forty per 
cent. saturated. 

A contrast in prices, showing how in- 
creased demand has reduced costs, and how 
the demand for larger, more powerful ap- 
paratus then increased them, is contained 
in the calculation that $177,500,000 was spent 
for tubes by set owners last year; as against 
$110,250,000 in 1928 and $6,000,000 in 1922. 
Yet the average tithe in 1927 sold for $1.63 
as against $2.20 in 1929- though the average 
1922 tube cost the purchaser $6.00. 

RADIO "CEILING" FLUCTUATES 

H1;AVISIDE- 
LAYER "wobbulation" is 

claimed by "B. A. R.," writing in an 
English publication, as follows: "Recent in- 
vestigations have shown that the surface 
limits of the Heaviside layer fluctuate rap - 
idly from minute to minute, particularly 
during the daylight hours. On ene occasion 
the layer was found to rise at the rate of 
six miles per minute, and to fall at the rate 
of twenty miles per minute, over a period 
of approximately a quarter of an hour. One 
possible explanation for this behavior is 
the existence of mysterious electric fields, 
which impact on the outer atmosphere from 
interstellar space, and swing the free dee- 
trons up and clown in bulk." 
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"Talkies" in a Small Town 
(i uatinved from. page 520) 

of the fader does not match the input im- 
pedance of the amplifier, these frequencies 
will be even more reduced. A constant -im- 
pedance faller decreases the resistance from 
pick -up to amplifier as it is turned on; but 
it does not change the resistance across the 
pick -up or amplifier terminals. 

To switch in the "non sync," a D.P.D.T. 
switch is used; two non -sync turntables may 
be used with a fader between. Fig. 1 shows 
the general layout, omitting the projectors. 

The output of the amplifier is fed through 
a Samson "012" transformer into another 
pair of twisted leads. (In large houses, a 
rack-and-panel installation is best.) This 
pair of leads is connected through the out- 
put panel by parallel leads to each speaker. 
Each lead should have its own volume con- 
trol of the constant -impedance type, of 
course. 

'l'he speakers tosed are two Temple ":tir - 
Chronle," a large one for low notes and a 
smaller one for the high frequencies. Dy- 
namics could be used, but I never could 
understand the fuss over dynamics. If you 
use horns, take a tip from W. E.; they 
use a small horn for the high notes, and 
two larger horns for the low notes. It 
seems that the small horns have a high 
cut -off frequency, while the larger ones sup- 
press the high notes because of their very 
long air column. 

The two speakers are placed on either 
side of the screen (as shown in Fig. 2), 
giving good illusion. If four speakers are 
used, a "sound screen" is necessary. The 
speakers are adjusted for vol and angle 
until the reproduction is best; the vol 
should be as low its possible. Installation 
is largely a trial -and -error Method. 

GROUNDING THE BOOTH 
By R. E. Norris 

SOLI: time ago the local theatre elan de- 
tided to install an amplifier and disc 

apparatus to furnish music for his theatre; 
and I, as the local Service Mot, woos na- 
turally called into consultation. Mr. Theatre 
Alan was easily convinced that his equip- 
ment should be bought with the idea of 
utilizing it later for talkies. 

With record amplification, we had no 
trouble; but, when he bought the "talkie" 
equipment, our difficulties started. 

First, the arc lights had to be changed 
to Maz(las; then, we found that we could 
get no volume out of the pick -ups through 
the fader attached to the metal -lined walls 
of our booth, though we used standard por- 
celain insulators :mil plenty of separation 
between wires. We were in touch with vari- 
ous parts manufacturers who, in all fair- 
ness it must be said, tried to help us as 
much as they could. We also talked to 
several experts in nearby cities without re- 
sults. Finally, as a last resort, the idea 
occurred to us to ground the lining of the 
booth -and the ,job was done! Not only did 
our volume from the machine fader come 
up, but our speaker controls, local and re- 
mote, then behaved as they should. 

Another trouble we encountered was poor 
reproduction of music from the discs, which 
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AT HOME // UNDRED5 07COOHÉ 
TRAINED MENARE 

MAKING 560 to ? /00 A WEEle 
Why don't you get into Electricity, too? It's today's great 
Opportunity for you and every other man who is sick and tired 
of struggling along on small pay. Hundreds of "Cooke Trained 
Men" who were no smarter than you when they started nove 
make $3,000 to $5,000 a year -and some make even more. 

LEARN AT HOME IN SPARE TIME 
Learn with the famous L. L. COOKE "Work Sheet and Job 
Ticket" Method. It's simple, it's thorough, it's practical. 
It's just like actual shop experience, yet it's all done right in 
your own home with the Big Complete Outfit of Tools and Ap- 
paratus given to you without extra cost. And it's done in your 
spare time, without quitting your present job or losing a single 
hour's pay. 

PREVIOUS EXPERIENCE NOT NEEDED 
You don't need previous experience -you don't need higher edu- 
cation to learn Electricity the L. L. COOKE Way. If you can 
read and write, that's enough. This great Training is amazingly 
clear and simple. There's nothing like it anywhere. It's the 
Training with hundreds of successful graduates; it's the Training 
that has put many men on Easy Street; it's the Training for you. 

GET STARTED --MAIL COUPON 
"Cooke Trained Men" are the "Big Pay Men" everywhere. $60 
to $100 a week is what many of them are making. That's the 
kind of a job for you. Get started under the famous L. L. 
COOKE Money Back Agreement. Act today to increase your 
pay. Send coupon for Big FREE Book, "Secrets of Success is 
Electricity." Mail coupon now. 

L. L. COOKE SCHOOL OF ELECTRICITY 
Dept. 304, 2150 Lawrence Ave., Chicago, I114 

I `.à 
The'CookëTrainedMan is the'Bip'PaÿMait 

L. L. Cooke School of Electricity, 
Dept. 304. 2150 Lawrence Ave., Chicago, Ill. 

Send n ana entirely free fully prepai.1. your hook 
"Secrets lof Success in Elertrielty," with particular. 
about your Roue Study Course in Eleetrinty. 
Name 
Address 
City State 

Residents of Canada may send coupon to R. A. Furrow, Spe- 
cial Rep., 7 Medbury Lane, East, Windsor. Ont., Canada. 

Write for Information about the NEW 
H-F-L MASTERTONE 

LABORATORY MADE RECEIVER 
The Year's Outstanding 

Radio Achievement 
HIGH FREQUENCY LABORATORIES 

28 N. Sheldon St. Dept. 75 Chicago, 111. 

Bankrupt Radio Stocks 
FULLY GUARANTEED 

ABC Power Packs, 250 v. of Ii. Also lias A.C. 
filament for up to 0 -tube sets. Can be used as 
II eliminator. Make your battery set all elec- 
tric or build your new A.C. set around Chi.. 
pack. Completely assembled $8.75 
7 -Tube A.C. Sets $24.50 
Short -Wave Sets, one tube, complete with 
coils, :t0 to 550 meters $6.45 
12 -Mfd. Condenser Blocks, 1000 volts $4.75 
A.C. 600 v. Power, Filament and Double Choke 
Pack (for one 281, one 250, one 227, and tour 
226 tubes $5.00 
Tubes -CX type. Guaranteed. No. 210, $2.25; 
No. 250, $2,35; N. 251, $1.85; No. 2cn, 
95e.; Nn. 245, $1.25; No. 224, $1.65; No. 

27, 75c.; No. 220, 65c.; No. 171, 75c.; N,.. 
100, 95c. 

CHAS. HOODWIN CO. 
4240 Lincoln Ave. Dept. D -15 Chicago, III. 

PATENTS Write for Free Guide Book, 
"HOW TO OBTAIN A 
PATENT" and Record of 

Invention Blank. Send model or sketch and descrip- 
tion of your invention for our Free Opinion whether it 
comes within Patent (Mise Rubs. RAUIt) and 
ELECTRICAL Cases a Specialty. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS & CO., 923 - 9th, Washington, D. C. 

Ever see a Radio 
Magazine 

LIKE THIS ? 
No advertising, no publicity, no 
propaganda - just the frank, open 
mouthpiece of more than 1,000 live - 
wire radio workers. Join the ELEC. 
TRAD FORUM. Dues, $5 per year, 
Include unique monthly magazine of 
inestimable value. Write Dept. RC4 
for details and application blank. 

DIRECTOR 

ELECTRAD FORUM 
1440 BROADWAY NEW YORK 
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ALLERTON HOUSES 
NEW YORK CITY, N. Y. 

SO located they offer the social 
value of a distinctive address 

with the air and service of the 
select club ; lounge, library, 
billiards, squash courts and hand- 

ball courts. 

$15 to $25 Weekly 

38th St., corner Madison Ave. 
39th St., near Lexington Ave. 
55th St., corner Madison Ave. 

57th St., cor. Lexington Ave. 
for women only 

Chicago Cleveland 
Allerton Houses, for Men and Women 

CLASSIFIED ADVERTISEMENTS 
Advertisements in this section are inserted it the cost of ten cents per word for each insertion - 
natae and address each count as one word. Cash should accompany all classified advertisements 

unless placed by a recognized advertising agency. No less than ten words are accepted. Adver- 

tising for the May 1930 issue should be received not later than March 7th. 

ASTROLOGY 

ASTROLOGY - Know your future, 1930. Send 
birthdate and $1.00. Ask two questions. J. Jones, 
320 Horton Avenue, Detroit, Michigan. 

CHEMICALS 

BOOKLET OF EXPERIMENTS and chemical 
catalog, 15e. General Chemical Company, Box 
397, Reading, Penna. 

DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 
N. Y. 

INSTRIICTION 

BE THE LICENSED RADIO DOCTOR of your 
community. Earn $7.00- $10.00 spare time evenings. 
Write now for free booklet, "Why the Radio 
Doctor?' Radio Doctors, Inc., Dept. C, 131 Essex 
Street, Salem. Massachusetts. 

I.EARN TATTOOING. Instruction catalog, dime. 
Miller, X431 Main, Norfolk, Virginia. 

MEDICAL 

LOST VITALITY - The Specific Pill and Win. 
chester's llypophosphites, $I.00 per box or bottle, 
postpaid literature free. Winchester & Company, 
Established 72 years, Box 237, Mount Vernon, 
New York. 

OLD MONEY WANTED 

$5 to $500 EACH paid for Old Coins. Keep ALL 
old money. Many VERY valuable. Get Posted. 
Send 10e. for illustrated Coin Value Book, 4x6. 
Guaranteed Prices. We buy and sell. COIN 
EXCHANGE, Room 10. Le Roy, N. Y. 

PRINTING 

100 OF EACH, Business Letterheads and En- 
velops, printed, your copy, $1.50. Crane, Box 4814, 
Kansas City, Missouri. 

RADIO 

SERVICE MEN, ATTENTION - Speakers re- 
wound. magnetized repaired, $2.00 to $2.75. Com- 
plete Power Pack Service-Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 

ATTENTION 
Radio Service Men 

Leading manufacturers often consult us for the 
names of competent service men who are 
actively engaged in radio work. 

We want every reader of RADIO -CRAFT who 
is engaged as a service man to read page 503 
of this issue. You will find the few minutes 
reading this page well worth while. 

we traced to slipping thrive- belts and now 
new [rotors are being installed. This trouble 
was located by a Co. wan who was 
making an installation in a nearby town. 

It is quite probable that an expert would 
have corrected our troubles in short order; 
but, as experts are few and expensive, we 
feel that we have gained some valuable 
knowledge in hunting out these "bugs" 
ourselves. 

TAKING STATIC'S PICTURE 
THE visual broadcasting system is to be 

pttt to a novel use at the Slough (Eng- 
land) radio research station for the purpose 
of recording "atmospherics or static." By 
arrangement with the British Broadcasting 
Co., special transmissions will be made from 
the Daventry broadcast station, after the 
normal experimental periods; and these will 
be picked up at recording stations in various 
parts of Europe. 'l'he transmissions will 
not take the form of pictures; instead there 
will be transmitted a series of straight lines, 
both horizontal and vertical, forming a arid 
or network. When an atmospheric occurs, 
deformations of the straight lines will take 
place to an extent depending upon the in- 
tensity of the interference. 

It is hoped by this means to stake records 
giving the most valuable data for research 
into the intensity, duration, and origin of 
individual atmospherics. Since the dr 
of all receiving :apparatus, wherever situated, 
are synchronized, it will be possible by com- 
paring the results obtained in different 
places to determine the range at which an 
individual atmospheric can cause interfer- 
ence and the intensity of this interference 
in different localities. 

ELABORATE SHORT-WAVE 
PROGRAMS 

PV HE most elaborate program of inter - ' national relay broadcasting till then at- 
tempted was presented on Christmas day 
last, when programs from Holland, Germany 
and England, transmitted respectively by the 
short -wave transmitters of Eindhoven, 
Koenigswusterhausen and Chelmsford, were 
reproduced by the National Broadcasting 
Co's. chains. In reciprocity, special English 
and Dutch programs were sent out on 
Christmas morning by these stations and 
their allied short-wave transmitters, to be 
picked up on the other side of the Atlantic; 
and on the following morning a special Ger- 
man program. Many short -wave listeners 
picked up the transmissions direct, from 
both sides of the water. For the reception 
which was to be reproduced, the Riverhead 
station of the Radio Corporation was used. 
with its elaborate multiple antenna, similar 
to those illustrated in the short -wave depart- 
ment of last month's RAnto-Caerr. 

OUR LAW- ABIDING COUSINS 
T has often been commented; as lately in 

I m 
the discussion around the pentode, that 

the British set owner tries to limit the num- 
ber of his tubes, because of the patent roy- 
alty per socket which he must pay on even 
his home -made set. More than this: we 
note in an English radio paper that a push - 
pull transformer manufacturer provides the 
set builder gratis with "a license plate to 
fix to your amplifier in order to show that 
you have conformed with the law." 

As the hams would say, "hi." 
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nnouncement! 
The great Spring issue of the SCIENCE 
WONDER QUARTERLY will be on the 
newsstands on or before March 15th 

144 Pages 4 -Color Cover 
THE STONE FROM 

THE MOON 
By Otto Willi Gail 

In this sequel to the "Shot Into Infinity,' 
Mr. Gail gives us a full -length novel of 
the most amazing romance, adventure 
and interplanetary travel. The mad 
dashes from planet to planet to solve an 
age -old secret of the world will thrill the 
most cold -blooded reader. 

ALSO IN THIS ISSUE 
THE APE CYCLE 

By Clare Winger Harris 
WITHIN THE PLANET 

By Wesley Arnold 
VIA THE HEWITT RAY 

By M. F. Rupert 
And several other stories. 

On All Newsstands 
500 The Copy 

e The regular price of the QUARTERLY is 
$1.75 per year, single copy 50(t. To new 
subscribers a special price of $1.25 is now 
available. 

--MAIL COUPON -- 
SCIENCE WONDER QUARTERLY RC -9 
98 Park Place 
New York. N. Y. 

Enclosed find £1.25 tor which please send mo the next 
four Issues of the QUARTERLY. 

-:.me 

Address 

City State 

(Canada and foreign $1.50) 
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Radio -Craft Kinks 
LIGHTNING ARRESTER, SCREEN - 

GRID CLIP, AND SWITCH - 
POINT CONTACT 

By Fred Erdos 

THREE "kinks" used M the writer may 
be of interest to he readers of li.amo- 

CaAnr. The first one, shown as Fig. A, is 
the adaptation of a Fahnestock clip to lit 
the control -grid Cap connection on the top 
of a screen -grid tube. At B we have the 

How to hook up, 
test, adjust and 
repair modern 
radio sets. 

A `lip for the control -grid rap of a screen -grid 
tube is quickly and effectively made as shown. 

clip before the little middle spring has been 
broken off and the larger, outer ones, bent 
to fit. 

The second (Fig. C) is a switch -point 
with its end drilled to receive soldering - 
flux, globule of solder, and then the wire. 
As these contacts are usually made of brass, 
they are easy to drill. An iron nut should 
be run Over the contact -point before solder- 
ing begins; thus forming a convenient way 

CONTACT POINT 

g=1111.911$11101f9$1911filightlf 

(c) 

The method shown makes an excellent contact 
to a switch point, and Mr. Erdos deems it 

worth the trouble. 

of tapping, or removing any solder that 
might get into the threads of the contact - 
point. 

A new automobile spark -plug makes a 
very satisfactory lighting arrester, when 
mounted in any convenient manner, as Fig. 
I) illustrates. An old spark -plug cannot 
be used, because of the leakage caused by 
the carbon which has been burned into the 
insulating material during operation in the 
cylinder. 

A PARK -PLUG 
LIGHTNING ARRESTOR TO ANTENNA 

A kink to be commended for its ingenuity 
rather than its practical desirability. 

(Note: The idea is ingenious, but a home- 
made lightning arrester is not to be recom- 
mended for home use, because of insurance 
requirements. An arrester approved by the 
underwriters is to be preferred. Editor.) 

JUST 
OUT ! 

Revised 
and 

Enlarged 
SECOND 
EDITION 

Practical Radio 
Construction 

and Repairing 
By JAMES A. MOYER and 

JOHN F. WOSTREL 
Faculty. University Extension, Massachusetts Department 

of Education 

353 pages, 51/2 x 8 inches, illustrated 
$2.50 postpaid 

THE new edition of this widely known book 
brings the material right up to dot - ov- 
ering the radical changes that have taken 
place in receiving set construction in the 

past few years. 
It is a practical working manual for the radio 

dealer, serviceman and the amateur who sont meta 
his own sets. It gives efficient methods for locating 
trouble quickly and making workmanlike repairs. 
Operation details of numenma typical sets are given. 
The new edition covers the funrt ion of speakers (in- 
cluding the new dynamic type), chargers, battery 
eliminators, socket- operated sets, short-wave re. 
ceivers, etc. 

CHAPTER HEADINGS 
Radio Essentials - Antenna and Oround System - 

Tool Equipment for Radio Construction - Instru- 
menta and Methods for Radio Testing and Repairing - 
Sources of Electricity for Vacuum Tubes - Radio - 
frequenery Amplifier - Audio -frequency Amplifiers - Construction of Receiving Sets - Resistance 
Coupling for Audio- frequency Amplifiers - Imped- 
ance Coupling for Audio- frequency Amplifiers - 
Construction of Impedance -Coupled Receiving Set - 
Constnuction of "Universal" Four -Tube Set - (,,:t- 
etruction of Reflex and Tuned Radin -frequency Sets - 
Construction of Super -heterodyne Sets - Short-wave 
Receiver - Construction of Loud Speakers - f: ' - -i. 
Inators and Charges for "A," "B" and "C" Rid.. a - Testing and Repairing Radio Receiving So,. - 
Trouble Shooting. 

Sent on 10 days' FREE APPROVAL 
Simply mail the coupon 

MCGRAW -HILL 
FREE EXAMINATION COUPON 

McGRAW -HILL BOOK COMPANY. INC., 
370 Seventh Avenue. New York. 

Please send nie a ropy of )toyer and Wostrel's PR %C- TICAL RADIO CONSTRUCTION AND REP.U1tlNr,. 
New Second Edition. $2.50. for 10 days' free examina- tion. I agree to remit for the book or return It after 
10 days. 

Name 

Home Address 

City and Stale 

Poslt'on 

Name of Company RC 9 -30 
I 



538 RADIO -CRAFT April, 1930 

Read what engineers have 
to say about Rider's 

"Trouble Shooter's 
Manual" 

RADIO CORPORATION OF 
PENNSYLVANIA 
331 Fourth Avenue 

Pittsburgh, Pa. 
August 23, 1929. 

Radio Treatise Co., 
1440 Broadway, New York City. 
Gentlemen: 

We have received John F. Rider's "Trouble 
Shooter's Manual" which our instructors, who 
are Westinghouse Electric and Manufacturing 
Company and Radio Corporation of America 
engineers, recommend highly and say that all 
of our radiotrician students should have a 
copy. . . 

Very truly yours, 
Radio Corporation of Pennsylvania, 

(Signed) W. R. Jones, 
Business Manager. 

Is a higher recommendation 
possible? You too, if you are 
interested in radio and radio 
service will find Rider's 

"TROUBLE SHOOTER'S 
MANUAL" 

of infinite value. Wiring dia- 
grams of more than 200 models 
of radio receivers ... Trouble 
Shooting information . How 
to find the trouble ... The pos- 
sible troubles and symptoms in 
radio frequency amplifiers -de- 
tectors -audio frequency ampli- 
fiers -A eliminators -B elimi- 
nators-a wealth of vital money- 
making information THE 
BOOK WILL BE WORTH 
HUNDREDS OF DOLLARS 
TO YOU . 22 chapters of 
vital information -the kind of 
dope you need in your service 
business ... 

Wiring Diagrams of These 
Commercial Receivers 

Radio Corp. of Amer. Federal 
Atwater -Kent Crosley 
Zenith Majestic 
Fada Stromberg- Carlson 
Stewart -Warner Grebe 
Philco Freshman 
Freed- Eisemann Kolster 
All- American Day -Fan 
Colonial Workrite 
Amrad Sparton 
DeForest Ware 
Garod Kennedy 
Operadlo Sleeper 
Magnavox Grimes 

240 PAGES 83;" x 11 ", BLACK STURDITE 
BINDING 

RADIO TREATISE CO. 
1440 Broadway, New York City 

Send No Money 

RADIO TREATISE CO.. 
1440 Broadway. New Yerk City. 

Send we John F. Rider's "Trouble Shooter's 
Manual" and 1 will pay postman $3.50 plus a few 

I ents for postage on delivery. It Is understood that 
if T do not find the hook satisfactory after 10 -day 
..camination, and the hook Is returned in good condi- 
tion. my money will be refunded 

Name 

Address 

City State 

AN EASILY -MADE TUBE SOCKET 
By J. A. Donathan 

IT is often desirable to know how commer- 
cial apparatus can be conveniently dupli- 

cated with gadgets taken from the "mis- 
cellaneous" box. A tube socket, for ex- 
ample, which grips a tube positively may 
be made by mounting four Fahnestock clips 
on a sheet of bakelite in the manner illus- 
trated (Fig. 1). 

This plate (of course, it may be any con- 
venient material having first -grade insula- 
tion value) may be the sub -panel of a ra- 
dio set, or it may be a strip only about 21/2 

HOLE IN 
BAKELITE STRIP 

FAIINESTOCK CLIP 

BAKELITE STRIP- 

TUBE-PRONG SOLE'. 

Fig. I 
4 home -made socket, when one is needed quickly 
for the work bench, may be produced in the 

manner shown. 
inches square; while the connectors may be 
placed either above or below the insulating 
plate. 'l'he plate is to be drilled to accom- 
modate the type of tubes to be used, the 
holes being made only a little larger than 
the prongs of the tubes. 

LOCATING THE FILAMENT METER 
By S. Hetherington 

OFTENTIJIES 
it is inconvenient to 

take filament-voltage readings, of the 
tubes in a set, because of the compactness 
of the parts arrangement. Another objec- 
tion: solder on the prongs of tubes, or de- 
formation of the tubes or sockets, may 
cause the tube to stick; and to remove it 
from the socket may result in a sudden jerk 
that causes the filaments to break or the 
elements to short. 

'Pile writer wished to be able to take volt- 
age readings of the potentials supplied to 
the filaments of several tubes in a receiver, 
without having the voltmeter as conspicu- 
ous as when it is mounted in a test -unit, 
or on the front panel of the receiver. 

SKINDERVI KEN 
Transmitter Units 

95c 

Two 
for 

ark $1.75 
Have hundreds of uses. Every amateur should have two 

or three of these amplifiers In his laboratory 
A FEW USES FOR THESE UNITS 
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12 -PACE INSTRUCTION BOOKLET 
wntattling sugge.t Ions and aiagruns for innumerable uses, 

furnished wüh each unit. 

WE PAY $5.00 IN CASH 
for avery new use developed for this unit 

and accepted and published by us. 

P. G. Microphone Transformer 
A Modulation Trans- 
former specially e- 
signed for use with 
the Sklnderviken Trans- 
mitter Unit. Ilea many other S2 uses. 

slstanre, 
Prl 

ohlt; second- 
ary. 55 ohms. 

Fig. 2 
The particular experimenter, who wants to know 
the operating condition of each tube at the 

socket, may follow this idea. 

How the desired result was obtained is 
shown in Fig. 2, which illustrates a meter 
and a selector -switch, mounted on the sub - 
panel of the receiver. 

Two stops and nine contacts (four being 
"dean" spacers) will be required to read 
the filament voltages of first R.F., detector, 
first A.F., second A.F., and the voltage of 
the "A" supply. 

FOR SALE AT LEADING DEALERS 
Or Order Direct, Using Coupon Below 

SEND NO MONEY 
When the postman delivers your order you pay him for 
whatever you have ordered. plus a few cents postage. 

PRESS GUILD, lee. R -4 -30 
16 -18.R -East 30th St., New York, N. Y. 

l'Ieaso mall nie at once as many of the following Items 
as I have indicated. 
....Skinderviken Transmitter Units at 95c. for 1: $1.75 

for 2; $2.517 for 3; 93.20 for 4. 
...P. O. NIicmphone Transformers at 92. 
When delivered I will pay the postman the cost of the 

Items specified plus postage. 

Name 

Address 

fits State 
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INCREASING "WASP'S" EFFICIENCY 
By W. H. Nilsson 

SINCE last August the writer has been 
using the simple switching circuit illus- 

trated in Fig. 3 for changing from a long 
aerial to a short one to obtain better results 
with a Pilot `Wasp" short -wave receiver, 

S.P.D.7. 

COIL 

MOINITIN6 
TICKLER 

.00005 
SNORT AIR. 

LONG ANT. 

.00014 

S M.OF 
SLUR RING 

COIL 

GND. 

Fig. 3 
fr'itt, a set covering several wavebands, this 
switch makes it more convenient to change 

the aerial coupling. 

the long aerial being used only with the 
"blue ring" coil. 

This arrangement has the merit of con- 
venience. It may be used with the "Super- 
Wasp" also. 

A "SPARK- COIL" RELAY 
By J. H. Mills 

WHEN, last fall, the writer needed a 
relay to control only a "II" eliminator, 

the thought occurred to use an automobile 
spark -coil primary winding. The sketch 
shows how this coil was wired. 

The writer followed the process of remov- 
ing the coil top and then the secondary coil; 
leaving only the core and the heavy -wire 
primary. This primary was then carefully 

0 
10 AC VIBRATOR 

f1ALF CORE t - - PRI.WINDING 

LINE CONNECTION 
ON'B ELIMINATOR. 

TO Á POSTS 
ON RADIO.' 

Fig. 4 
Another use for the ubiquitous spark toil. 

removal and the core cut in half with a r hack -saw. 'l'he primary was rewound on 
one of these core halves, and taped to pre- 
vent unwinding. (Its resistance is sa- 

il 
ficiently low not to reduce too greatly the 
"A ' supply to the set.) 

'l'he "vibrator" parts were then removed 
and remounted; so that the contacts would 
complete a circuit (connecting the light -line 
to the "B" el' ator) when battery current 
was put through the rewound spark -coil 
primary. 

LINEN -DIAPHRAGM SPEAKER 
DESIGN 

AFTER many attempts to obtain good re- 
production from a square "airplane - 

cloth reproducer," "J. I..," writing in a 
recent issue of Amateur Wireless, advises 
builders to use a circular form, following 
his most satisfactory mechanical- acoustic 
design, to obtain even pull on the cloth at 
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NOW take /his new quick ways 

--- 
L` 

fiat a dine BIG PAY JOB in 

DRAFTING 
Come on you fellows who are sick and tired of 
lay -offs, job hunting and poor pay work. Say 
good -bye forever to hard times and starvation 
wages. Become an Engineering Draftsman and 
hand a fine- paying, year 'round job through the 
now famous L. L. COOKE "Pic- 
ture Method" of learning Draft- 
ing. This is the amazingly 
simple, quick- action training 
that's getting sensational re- 
sults for men like you every- 
where. Mail coupon for details 
today. 

ONLY SPARE TIME 
AT HOME NEEDED 

Just give a little of your spare 
time at home to this wonderful 
training and you'll be surprised 
how rapidly you make progress. 
Complete Drawing Outfit Fur- 
nished that starts you out doing 
Drafting just as it's done in 
great Drafting Rooms every- 
where. You learn right -you get practical train- ing -and you learn fast! 

It's just as easy as it looks in the pictures above. 
You learn by doing. Actual pictures of your 
instructor's hands guide you. You SEE IT DONE 
and you DO IT YOURSELF. The pictures show 
you how and the text tells you why. And ou 

learn all about mechanics, shop 
practice and everything a Drafts- 
man must know. In other words, 
you learn Drafting from A to Z 
so you can sit in with the best 
of them on the jobs that pay 
Big Money. 

PROFESSIONAL INSTRU- 
MENTS AND FULL OUTFIT 
INCLUDED - NOTHING 

ELSE TO BUY 
Everything you need to barn 
Drafting and learn it thor- 
oughly Is sent you as part of 
this l'ourse. No extra charge 
of any kind- nothing else to 
buy. You get a real pro- 
fessional outra of Instruments 
and drawing materials without 
a penny of additional expense. 
Mail the coupon for full de- 
tails today. 

DECIDE TO 
GET BIG PAY 

Mail coupon today and make up 
your mind to get out of the rut 
and jump into steady, Big Pay 
work. Drafting is your great 
Opportunity. Good Draftsmen 
always in demand -many earn 
up to $100 a week. That's the 
kind of work for you. Decide to 
get it. Send for our Big FREE 

Book that shows how easy it is to learn Drafting 
this new quick way. Mail coupon now. 

Jobs like these are clean and steady, the Pay is BIG. 

!F^ .°; 

L. L. COOKE SCHOOL OF DRAFTING 
Dept. 304, 2138 Lawrence Ave., Chicago 

Send me at once )our FREE (took, "Draw tilg Pay 
in Drafting." This does not obligate :ne. 

Nance 

Address 

City State 

EXTRA MONEY 
in your spare time selling 

EX LIBRIS 
Definition from Dictionary: 

(Ex Lisais: from the books of -an in- 
scription often printed on a card, called 
a bookplate, with the owner's name, and 
pasted in a book.) 

Here is an opportunity for everyone, 
regardless of whether or not you have 
selling ability. You can make extra 
dollars in your spare time. Ex Libris 
sell rapidly and in large quantities - 
members of the family, friends and 
relatives will buy these bookplates with- 
out hesitating. 

These artistic Duo -Tone Bookplates, 
illustrating old woodcuts and engrav- 
ings are reproduced on antique -tint 
vellum paper, with name imprinted. 
They insure the owner against loss of 
cherished volumes and show the pride 
taken in a personal library. 

Ex Libris (Beautiful Bookplates) sell 
at $2 up per hundred with name im- 
printed. Write for our special profit 
plan of selling -or send 10e. for speci- 
men and illustrated catalog of our 
unique series. 

ISKOR PRESS Inc. 
286 FIFTH AVENUE Dept. 9 NEW YORK, N. Y. 
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"An Address of Dirtinctloñ '/ 

`.*: r.. 

f' . 

Greater Value 
...Too 

LIGHT, airy and spacious 
rooms, luxuriously appointed 

. tempting foods. Over- 
looking the quiet shores of 
Lake Michigan . .. quickly 
accessible to vacation 
pleasures and business ac- 
tivities. Value- for -your- 
money in every detaii of 
service. Rates begin at $5 a 
day. Permanent Suites at 
Special Discounts. 

T 

/f10TEC. CHICAGO 
Under Blackstone Management 

QUIT 
TOBACCO 
No man or woman can escape 
the harmfu I effects of tobacco. 
Don't try to banish onaided 
the hold tobacco has upon you. 
Join the thousands of inveter- 
ate tobacco users that have 
found items, toquitwith the aldof thsKeeleyTreatment. 

KEELEY 
Treatment For 
Tobacco Habit 

Successful For 
Over 50 Years 

Quickly banishes all craving for tobacco. Write today 
for Free Book telling bow toquiekly Free yourself from 
the tobacco habit and our Money Back Guarantee. 

THE KEELEY INSTITUTE 
Dept. L -700 Dwight, Illinois 

PATENTS 
Protect Your Ideas 

Write for Instructions, 
free on request - - or 
send drawing or model 
for preliminary exami- 
nation of Patent Office 

records 

Promptness Assured with 
Best Results 

Carl Miller 
PATENT ATTORNEY 

Former Member Examining Corps, 
U. S. Patent Office 

265 NIcGILL Building, Washington, D. C. 
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all points along the edge. 1 l cut 15- and 
I A Special 20 -inch circles out of the centers of lami- 

nated boards, 24 inches square; glued the 
linen tightly to the boards, over all, and 
then drew it in to the unit in the usual Courtesy to manner. 

A subscriber of RAnio- CRAFT Magazine 
who recently visited our offices suggests that 
an odd ratio be maintained between the 

Fig. 5 
Reund holes in a linen- diaphragm speaker pire 
more errs tension; odd ratios in their diam- 

eter help to suppress harmonic resonances 

sizes of the large and small diaphragms of 
airplane -cloth reproducers. For example, 
instead of using a small cloth, eight inches 
square, with a standard 24 -inch major dia- 
phragm, a dimension for the minor square 
of 7, 9, 11 or 13 inches is recommended. 
'l'he purpose is to avoid undesirable re- 
sonance points. 

COST OF ELECTRIC OPERATION 
' RE electric sets cheaper to operate 

than battery sets?" is a question which 
George Lewis, of the Arcturus Radio Tube 
Co., says should be answered by the inquir- 
ing individual, himself, after application of 
the simple test outlined below. 

First, stating that electric receivers are 
necessarily the most economical type of sets, 
because they have eliminated the charge - 
discharge inefficiencies of the battery sets, 
he then points out: "It is easy to cheek the 
current consumed by an all- electric set, and 
compare it with the current consumption of 
the average electric lamps, by noting how 
fast the Metal disc on the watt -hour Meter 
revolves. For instance, with all current in 
the house turned off, the disc will not stove 
unless there is current leakage. If, with one 
75 -watt lamp turned on, the disc revolves 
five tines in one minute, while with only the 
radio receiver turned on, it revolves fifteen 
tinges in one minute, it is obvious that the 
set consumes three times as much power as 

the 75 -watt lamp, or 225 watts. Multiply 
this by the number of hours a month the 
set is in operation, divide by one thousand 
and multiply by the cost to you of elec- 
tricity per kilowatt hour (refer to your 
monthly bill for this information) -and you 
will know what it costs for current to oper- 
ate your radio for one month. This will 
invariable, he less than the cost of charging 
batteries and buying new `B' batteries." 

A HOOK -UP USING LOTS OF 
COPPERS 

"Boy, 7, wedged in chimney, saved by PUSH- 
PULL cops" is the headline of a story in the New 
York Daily News. Here is a combination which 
should have a good deal of amplification; but the 
expense of maintenance is high for the average set 
owner. 

-Contributed by M. Rosenthal. 

Radiotricians 
Professionals 
Engineers 
Mechanics 
Consultants 
Designers 
Service Men 
Contractors 
Manufacturers 
Dealers 

IN ORDER to make it 
possible for all Radio Tech- 
nicians to read RADIO - 
CRAFT regularly, each 
month, we have put into 
effect a special subscription 
price. 

The regular price of 
RADIO -CRAFT is $2.50 
per year (12 issues). The 
newsstand rate is 25 cents a 
copy. 

Any radio professional, 
sending in a subscription on 
his letterhead, showing that 
he is engaged in some ca- 
pacity in radio work will 
receive as a special courtesy 

EIGHT ISSUES OF 

/1adioaft\ 
Professional- Serviceman- adiotr 

FOR ONE DOLLAR 

Just pin a dollar bill to 
the coupon below and for- 
ward it with your letterhead 
or business card. 

RADIO- CRAFT, 
RC-4, 98 Park Place, 
New York, N. Y. 

Enclosed find $1.00 for which please enter 
my subscription to RADIO -CRAFT for next 
eight months. 

Name 

Address 

City State 
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ILLINOIS AVENUE 
Overlooking Boardwalk and Ocean 

"A Hotel Distinctively 
Different" 

JUST COMPLETED IN 

Atlantic City 
Unexcelled Colonial 

Hospitality 

Now Ready for YOU 
From $4.00 daily 
European Plan 

From $7.00 daily 
American Plan 

FETTER & HOLLiNGER, INC. 
Eugene C. Fetter 

Managing Director 1 

t 

Orders - Inquiries 
Can be 
tcured 

by 
IAI L 

POLK' /REFERENCE BOOK 
and Mailing List Catalog 
Gives counts and prices on over 9,000 
different lines of business. No matter 
what your business, in this book you 
will find the number of your prospec- 
tive customers listed. 
Valuable information showing how to 
use the mails to secure orders and in- 
quiries for your products or services is 
given. 

Write for FREE Copy 
R. L. POLK & CO., Detroit, Mich. 

Largest City Directory Publishers in the 
World. Branc lee in Principal Cities Mailing List Coapllers-Business Statistics 

Producers of Direct Mall Advertising 

ToAnySuit. 
Double the life of your 
coat and vest with correctly 
matched pants, 100.000 patterns. 
Every pair hand tailored to your measure; 
no "readymades." Our match sent F REE for 
your O. K. before pants are made. Fit 
guaranteed. Send piece of cloth or vest today. 
SUPERIOR MATSHPANTS COMPANY 

I IS So. Dearborn Street, Dept. 375, Chicago 

"The A.C. Set in the 
D.C. Apartment" 

WE are sure that sonic of our readers, 

who reside in the regions served with 
100 -volt direct current, will lend a sympa- 
thetic ear to the woes of a poet who sang 
thus in the columns of the New York Sun 
of December ll last. 

I bought me a set 
( Iuite expensive. lint, gee! 

I found to my grief 
That my flat was U.C. 

It looked very swell, 
I1h, it looked very hot; 

It stood by the wall, 
Pout it might as well not. 

To get it to work 
Was an intricate job; 

It took engineers 
And a technical mob. 

They promised to come 
Each forenoon at 10, 

But what is a promise 
'fo radio men? 

(The curtain now drops 
At this point, old dear, 

To mark and denote 
The lapse of one sear.) 

At last the men came, 
They said I must get 

:\ transformer* that 
Cost more than the set. 

I shopped all around. 
Walked block after block, 

But nobody had 
'l'he darned thing in stock. 

. \t last in despair 
I gave a weird shout; 

A window I raised - 
: ml threw the set out! 

The moral is this: 
You'll never know glee 

If yon find too late 
Your current's 11 C. 

*Or maybe it's a generator or something. 

Radio Literature 
(Conticucrd fro,n pogo. 511) 

additions to cover the new methods of electrical 
reproduction have leer made in the current edition. 
"Stereophonic" st 1 effects are considered in one 
chapter. together with the problems of orchestral 
disposal. The author ventures to predict that the 
disc will sown be obsolete, and that "a cheap trans- 
parent ribbon having a photographed record, but 
without pictures, will be perfected and used ex- 
clusively for the reproduction of sound; or some 
form of magnetic record on a steel wire may be 

the final solution." Advice on care of motors is 
given: and it is interesting to note that our author 
discusses the use of water motors for operation, 
Ind gravely decides that "the disadvantages far 
(outweigh the acts-tonnages." The look should be of 
help to anyone who uses and cares for a phono- 
graph. as well as to many experimenters on radio 
reproduction, etc. 

It is interesting, in passing. to note the adver- 
tisements of graphophoncs and equipment bound 
with the book, and the patriotic appeal embodied 
in them. beginning with the first: "Columbia - 
British to the Core!" 

(C. P. M.) 

THEY GO TOGETHER, 
UNFORTUNATELY 

"A short -wave adapter" explains the Minneapolis 
Star, "capable of Eliminating Static and DIS- 
TANCE in any radin set has been successfully 
(milt by E. T. PleweIling, internationally -known ra- 
dio expert." Several of our indignant readers 
want the Information Bureau to explain why those 
that they build work the same way. 

-Contributed by O. Ingmar (Meson. 
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9 eWorld's 
Premier/ 

RADIO 

Band -Filter liming 
Screen -Grid Amplifier 

Six Tuned Circuits 
World Wide Range 

NO radio produced in 
mass can even 

approximate the skilled 
perfection of the. new Cus- 
tom -Built "HiQ -30." Here 
is the newest, most efficient 
model by Hammarlund- 
the climax of five years of 
unequalled custom design- 
ing and famed throughout 
the world for power, selec- 
tivity and tone. A great 
opportunity for custom -set 
builders. Choice of mag- 
nificent cabinets and 
speakers. List, 
$139.50 to $1,175 
complete, less 
tubes. 

Mail 
Coupontor 

48 -page 
"HiQ -30" 

Manual 
No Wine 
Can 
Blow,/ 
Out 

ty. 

6Qy' a a0 , 

tt' sd' e,dev. 

. 

Ecc v' .1,6, 
_ 

SOMETHING DIFFERENT 
No Flint. No Friction. 

MAKE UP TO 

$40 A DAY 
showing My Mystery Lighter to 

Men. what Slakes It Light ? 

All Guaranteed. No Flint or Friction. 
New Principle of ignition. Sample 
with Sales Plan, 25e. Sample Gold or 
si her l 'fat ed, ,Loa. Agents write for 
pfopusIliiv NEW METHOD MFG. CO.. 
Desk SF -4. Bradford, Pa. 

SONG WRITERS! 
N' Substantial Advance Royalties 

S 
tits. are paid on work found acceptable for pub - 

li anion. Anyone wishing to write eifhrr 
th words or music for songs may submit 

Pwork for free examination and advice. 
asfespertsnes nnneeessary.New demand 

fi' 'F'i , created by "Talking Pictures ". fully de- 
scribed in our free book. Write for it 

G T'iay- Newcomer Associates 
751 Earle Building, New York. N. Y. 

CO R. I. 
Trains men for all branches of 
radio work Including: 

1 Navigation Commercial Radio 
Itadln Service Radin Broadcast 
Laboratory Vat aphone- Mot ietone 

Radio Mathematics 

Dormitory - Laboratory - 

Workshop 
LI T I:It.%TURF.. ON RF.QUFlST 

COMMERCIAL 
RADIO INSTITUTE 
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-UNIVERSAL 

.42.00 
AP 

For 

SERVICEMEN'S SUPPLY CO. 
55 Dean Street Brooklyn, N. Y. 

RADN)TUBE-INSURANCER/ 
THAT PAM'S ° °(l° (OtiC Y 

rogpt 
4FE 

Neutralizing 
KIT 

FOR SERVICE MEN 

(Designed by 

Bertram M. Freed) 

Hundreds of radio Service Men 
have already added the No. 10 
Universal Neutralizing Kit to 
their servicing equipment. Neu- 
tralizing and balancing of stand- 
ard manufactured sets are made 
easier, accurate and more quickly. 

Easily clipped into the pocket 
as a fountain pen in a single unit. 
Quadruple tools make it useful 
for (1) Amrad, Bosch, Crosley, 
Fada, Earl, Freed, Freed -Eise- 
mann, Philco, Sparton, Strom - 
berg - Carlson, Majestic; (2) 
Zenith; (3) Garod, Brunswick. 
Victor and Radiola; (4) Mag- 
netic end for picking up and 
placing small parts. 

Indispensible to Service Men 
and guaranteed for the sets 
mentioned above. Order your 
kit today. Sent anywhere in the 
U. S. upon receipt of $2.00 - 
postage prepaid. 

AMPERITE automatically con- 
trols voltage fluctuations which 
anse burn -outs and shorten tube 

life. 81.10 with mounting (in 
U. S. A.1 At All Dealers. 

AMPERITE (grporation 
66I BROADWAY, NEW YORK 

FREE= Amperite Veit 
Pocket Tube Chart." 
Write Dept. RC4 

$ELF ADJUSTING "Rheartat 

ELECTRIFY YOUR 
RADIO FOR 0M 
Why d vdfDn set when 

it only and banish the annoyance and can 
caponse of buying new' I3" batteries? eV Over I00,000Townsend "B"Power Units In Use 

Hooked up in few minutes. Use 
name tubes -no changea. You'll be 
m amazed at the improvement in re- 

ception and distance getting. Send 
name and address today for roll 

details, proof and Free Trial Offer. 
TOWNSEND LABORATORIES 

723 Towasoad Street ChlcSSo, UIInoIs 

ALSO FREE RADIO GIFT . 

Send now for this 
new free radio catalog 

which saves you many dollars on 
radio outfits. kits- parts, tubes and accessories! Also 
TIME CONVERSION CHART FREE. Tells you in- 
stantly what time It is in any port of the world! 
Given tree if your request for catalog reaches us 

this month. 

,20.-UNS-MOWN ÖWDND 
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Radio -Craft's Information Bureau 
(Continued from page 526) 

fier) a neon tube or glow -lamp, which is connected 
in the output of the lower tube, and a scanning 
mechanism, such as a disc or drum, with its 
driving motor and speed control. The subject 
is discussed quite thoroughly by Mr. D. E. Re- 
plogle in the February and March issues of 
RADIO- CRAFT, with reference to the Jenkins sys- 
tem. The disc method is somewhat simpler, em- 
ploying a drilled metal disc mounted directly on 
the shaft of a motor traveling at 900 R. P. M., 
but entails certain disadvantages. 

COIL SPACING 
(55) Mr. Gilman Wilson, New pork City. 

(Q.) "I wish to thank you for publishing 
Mr. Beck's article, in January RADIO- CRAFT, 
on making a machine for winding coils on cellu- 
loid. I have been looking for just such informa- 
tion for a long while; and have tried several 
ways, but without the desired success. 

"I started making the machine and, when I 
went to buy the No. 38 steel spacing wire, I was 
handed a wire 0.112 -inch in diameter, at a wire 
merchant's in Park Row. The clerk there said 
that is the way their wire is numbered. Natu- 
rally, I did not take it. In thinking it over, 
it came to me that I should have asked for 
Browne & Sharpe 38 gauge wire, \Gill you be 
kind enough to tell me if the desired wire is 
B. & S. gauge, or give me the diameter in deci 
ntals ?" 

(A.) In reply to this inquiry, Mr. Teck an- 
swers as follows: "The object in recommending 
steel wire as a spacer is to take advantage of 
its strength. To use any other metal- copper, for 
instance -is not easy. It would be less difficult 
if No. 36 B. & S. copper wire (.005 -inch) were 
used; I have done this with success and used 
No. 33 copper wire (.007-inch) with no hitch at all. 

"It should be understood that this matter of 
spacing is simply one of choice. The difference 
in the spacing with No. 38 wire (.004 -inch) and 
that with No. 33 has only a slight bearing on 
the capacity of the coil: and between No. 33 and 
No. 30 (.01 -inch) there is no noticeable difference 
whatever. 

"The spacing used determines the length of the 
coil; and the finer spacing makes it more com- 
pact. Here again the difference is not so notice- 
able and may be overlooked. Wide spacings. 
however, have much to commend them in the 
distinctness with which the individual turns 
stand out. 

"No. 38 enamelled steel wire (.006 -inch) or soft 
iron wire should not be difficult to get- No. 36 
enamelled steel has many uses, and should be 
easily obtained. No doubt your wire merchants 
carry this gauge." 

GROUNDING AERIALS -SET 
REBUILDING 

(56) Mr. P. F. Barrett, Shenandoah, Pa. 
(O.) Does each radio set in operation take its 

share of the energy broadcast by a radio station 
and dissipate it; thereby making the signal 
weaker for the next receiving station? If this 
were the case, perhaps it would be desirable if 
every one left his set ungrounded (removed the 
lead -in from the antenna post on the set) when 
not using it. 

(A.) This question has been answered, par- 
tially at least, on page 393 of the February issue 
of RADIO -CRAFT. The dissipation of energy 
picked up by receiving sets is not important in 
comparison with other losses in the field of a 

transmitter, as a matter of fact. 
It is inadvisable to disconnect an aerial and 

leave the lead -in ungrounded, as suggested. It 
was once customary to use a switch to cut out 
the receiver, and short the aerial to ground. 
when not using it. In Europe today, some broad- 
cast stations make a rule of advising the listener 
to ground his aerial, just before they sign off. 
However, the use of a good lightning arrester 
serves the sanie purpose. This acts as an auto- 
matic switch and by- passes charges of static 
from the receiving set. 

HI) I have an old Garel 4 -tube reflex set, 
which I changed to a 5 -tulle straight neutrodyne. 
This set has a 7 -turn primary and 65 -turn sec- 
ondary. The secondary of each R.F.T. is tuned 
by 15 -plate variable condensers with a maxinnun 
capacity of about .00035mf. At the maximum- 

capacity setting of the variable condensers, code 
is received; at the minimum, the wavelength 
adjustment is about 250 meters. I would like 
to know if it is possible to alter this receiver 
to tulle in 200 -meter stations? 

(A.) Reducing the number of turns in the sec- 
ondary winding will enable the receiver to re- 
spond to 200 -meter stations. Exactly the same 
number of turns should be removed front the 
grid cud of each secondary, at each successive 
trial. 

Removing turns may, however, destroy the in- 
ductive relation of the R.F. transformers. and 
cause the circuit to spill into uncontrollable 
oscillation. Changing slightly the angles of the 
coils may overcome this. 

THE AIRLINE "A" AND FADING - 
OPERATING COSTS 

(57) Mr. W. R. Hampton, Kansas City, Kan. 
(Q.) What is the remedy for fading signals 

under the conditions described below? 
Two FrcedEisemann receivers were operated 

from Airline "A" units, which incorporate "dry" 
rectifiers. One set was an 8 -tube receiver operated 
from a 21/, -amp. ".\" unit, and the other was a 

7 -tube set used with a 2amp. unit of the Fuprox 
dry- disc type. 

(A.) The trouble mentioned can be traced, usu- 
ally, to a defective ".h" rectifier unit, defective 
"A" filter condensers, or poor contact elsewhere 
in the "A" circuit. Defective units must be re- 
placed. 

Of course, this is working on the assumption 
that the trouble is in the ". 's" circuit; there are 
numerous other possibilities, exterior to the "A" 
circuit. 

While all tubes are "on," test the output voltage 
of the " -s" unit with a low -scale voltmeter. If 
the voltage is not steady, the source of the fading 
has been located. 

(Q.) \ \'hat is the cost of current per month 
for operating a 75 -watt radio set? 

(A.) Find the total wattage required to operate 
the set for an average month, and find the relation 
this figure bears to 1,000 watts -the usual basis 
on which the current is priced. 

For example: the receiver is operated on an 
average of four hours every day, requiring a total 
current of approximately 9,000 watt -hours per 
month. This is nine times 1.000 watt hours. In 
some localities the charge is "tern cents per kilo- 
watt -hour (1,000 watt- hours)" and this would make 
the cost of operation 90 cents per month. 

RADIO'S UPS AND DOWNS 

? 11E Arctic and the Antarctic exchanged greet- 
tugs recently, when the Soviet radio station in 

Franz Josef Land, several hundred miles above 
the Arctic Circle, worked Commander Byrd at. 
Little America. The two transmitters are, respec- 
tively, the farthest north and the farthest south 
in the world. Communication was maintained on 
41 meters. While the Antarctic was enjoying "mid- 
summer," and the Arctic had bid the sun good bye 
months before, there was undoubtedly little to 
choose between the two stations for December 
climate. 

RANGE OF SHORT WAVES 
T11E average effective range of signals, from 

a powerful transmitter, on the various high 
frequencies has been thus estimated by the ad- 
visers of the Radio Commission, in determining 
allotments of channels for short-wave work. The 
figures given below are only averages; for recep 
tion has frequently been obtained at the maximum 
separation possible between two stations on the 
surface of the earth -about 12,500 miles airline. 

Wavelength Miles Miles 
(Meters) (Day) (Night) 
13.0-21.2 7000 Not useful 
24.4-23.6 4000 Over 5000 
27.3.31.6 2500 Over 5000 
31.6 -35.1 1500 Over 5000 
41.2.45.0 1000 Over 5000 
4R.8 -50.0 600 Over 5000 
54.5 -75.0 450 2500 
75.0.85.7 300 1000 

109.0 -133.0 150 500 
150.0.200.0 100 250 

a 
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Radio -Craft's Opportunity Column 
O make this magazine of additional benefit to 
Service Men, RADIO -CRAFT has instituted a new 

feature, of which advantage may be taken, free 
of charge, by any Service Ian who has enrolled 
himself in the NATIONAL LIST OF RADIO SERVICE 
MEN (by filling out in full the blank which is 
printed in every issue of this magazine). We will 
print short notices of the same nature as those 
which follow; and will forward to the writer of 
any of them the replies which may be addressed to 
him (by the number given) in care of RADIO-CRAFT, 

We must reserve the right to condense all let- 
ters into their most essential details; and we urge 
all our correspondents who use this service to be 
as concise, though thorough, as they world be in 
the composition of a paid advertisement which would 
cost them several dollars. 

Service Men seeking employment should give, 
at the beginning, the important details which an 
employer will first ask; and anyone offering em- 
ployment to a Service Man should be equally 
specific. 

It is desirable that references be given in all 
letters seeking employment, etc. -not for publica- 
tion. but in order that RADIO-CRAFT may verify 
the statements made, if requested to do so, by 
parties interested in replying to the advertisement. 

Please give all information for publication on a 
sheet of paper separate from the questionnaire, 
which is filed by us. Age, years' experience. do. 
mestic affairs, etc.; and do not forget to put your 
name and address on each sheet. We have several 
requests lacking these important details, which we 
cannot publish as yet. A period of at least one 
month must elapse between receipt of letters and 
publication; as the forms of RADIO-CRAFT close 
several weeks ahead. 

'We cannot publish under this heading any ad- 
vertising of a commercial nature -for the sale of 
goods, or instruction, etc.; or for an employment 
agency. We cannot publish offers of general serv- 
icing for the public, or general representation of 
a manufacturer in a district. For the former, local 
advertising mediums are available, and as to the 
latter, a manufacturer requesting such information 
will be given it directly from the files of the 
NATIONAL LIST OF RADIO SERVICE \I EN. An- 
nouncements seeking or offering regular employ- 
ment, however. will be accepted under the condi- 
tions stated above. 

The writers of any of these requests may be 

addressed as Opportunity No. (number 
given below). in care of RADIO-CRAFT, 98 Park 
Place, New York City. 

(Opportunity 23) Naval Electrician. eight years' 
radio experience, to be discharged late in year, 
wishes to take up sound picture work, or servicing. 
Age 22. Married. (California.) 

(Opportunity 24) Service Man experienced on 
all-around general work. One time owner of shop, 
and long connected with radio and wireless. 
Wishes to make permanent connection. Age 36. 
Married. Protestant. (New York City. 

(Opportunity 25) Service Man, graduate Went- 
worth Institute, Boston; School of Engineering, 
Milwaukee; R. C. A. Institutes operating course; 
wishes to locate with reputable concern or manu- 
facturer. Age 22. Single. (Wisconsin.) 

(Opportunity 26) Radiotrician experienced. de- 

sires permanent connection. Excellent references. 

Opportunity for advancement more important than 
starting salary. (Iowa.) 

(Opportunity 27) Radio Dealer would like to 
make contact with manufacturers who wish to in- 
troduce their products in Belgium. (Brussels, 
Belgium.) 

(Opportunity 28) Electrical Engineer, familiar 
with Sound Effects, as also all branches of radio; 
licensed projectjonist, Denver and Kansas City. For 
years in charge of electrical development for large 
oil company. Qualified by education and experience 
to undertake any problem in design, installation 
or operation of sound synchronized movies; desires 
position of supervisory or consulting character, pref- 
erably traveling. Splendid references; at present 
employed; available on reasonable notice. Age 31. 
Single. (Colorado.) 

(Opportunity 29) Service Man, electrician, 
twelve years' experience, batteries, ignition. motors 
and generators. Ilas own radio testing equipment. 
Will go anywhere. Belgian. Married. (Oklahoma.) 

(Opportunity 30) Electrician, plant superin- 
tendent large station, wishes to change over to 
radio work exclusively. (Kentucky.) 

(Opportunity 31) Service Man, several years' 
experience, desires place with m:unLacturer of a 
gout set, to study the line thoroughly and have 
opportunity for advancement. Salary to begin less 
important. Age 37, Married. (( ittario.) 

Craftsmen's Letters 
(Cuatin;ued from page 524) 

advice, on bow to get the most out of their present 
sets. 

Cit FAYYR L. PRICE, 
110 N,artt .Ave., Colmes, .V. Y. 

I have never been able to get good results with 
short -wave sets. \gill appreciate anyone's answer. 

FRANK LENTO, 
829 East 220th St., New York, .V. Y. 

I have been working with radio for three years 
and would like to correspond with fats of my age 
(15) or older. 

Tom KENNEDY, 
3521 II'. 2811, Ave., 

L'ancotrcr, B. C., Canada. 

Others who would appreciate correspondence from 
fans are Edward M. Neil, Box 306, North Der- 
wick, Maine; Kenneth J. l'ilz, 924 'Hubbard St., 
Green Bay, Wis.; Irving Olson, 879 Raymond St., 
Akron, Ohio; and D. S. Ilatzer, 45 Flax St., 
Delaware, Ohio. 

RADIO'S SECOND CENTENARY 
"Two CENTCRII:S of Radio Experience is back 

of Jalisco Radio Service" -From advertisement in 
the .Minneapolis Sunday Journal of September 22, 
1929. Let's see; Ben Franklin was a lively youth 
of twenty in 1729. Perhaps we have his where- 
abouts located. 

-Contributed by Charles Reid. 

Short -Wave Stations of the World 

Kilo. 
Meters eyries 
92.30 3.234-W9 XL, Chicago, Ill. 
It 1.74 3.16n -WC K. Detroit. Mlrh. (Police Dept.) 
03.48 -97.71 3.142.3.070--Air aaaaa . 
9..03 3.124 -WOO. Deal. N. .1. 

97.15 3.088 -W I OXZ. Airplane Television. 
-.33 3.074 -W9XL. t 'hi. ann. III. 

05.93 3,030- Mouth, Sweden. 11:30 a.m.- noon.4- 
10 p.m. 

101.7 to 105.3 meters -2.850 to 2.930 kr. Television. 
-W3X K. Silver Spring.. 31,1., 8 to 0 p.m. 

except Sunday; WPY stIs*0 ,1. N. .L - 

W2XR, Ness York, N. Y. -W3XL, Bound 
Brook, N. J. 

104, I 2.1470-6W F, Perth. Australia. 
105.3 tu 109.1 sers -2.750 to 2.830 ice. Television. 

-W2XBA. Newark. N. J., Tues. and Fri. 
12 to 1 a.m. ;- W2XCL, Bneklyn, N. Y.: 
-W8XAU. Pittsburgh. lin.; 

- 
WI XB. 

Sinner,tite. Mass. :- W7XAO, fort land. Ore; 
-W9XAP, ('kb -ego. Ill. 

-W2XCR. Jersey City. N. J. R:15 and 
9 p.m. 

109.1 to 113.1 meters- 22.6:0 to 2.750 ke. Television - 
W9XR, Chicago, III. 

110.2 2.722_- Aireratt. 
124.2 2.410. -seatt le. Wash.. Pollee and Fire Dept s. 

125.1 2,395 -W9XL, Chicago, III.;- W2XCU, Ampere, 
N. J. 

128.0 -129.0 -Aircraft. 

nn 

Kilo- 
Meters cycle, 
129.11 2.:125-W 10X Z. Air +lane Television. 
136.4 to 142.9 meters- -2.10 to 2.200 kr. Television. Yin AU, Pitt sburgh. Pa. ; --W I XB. Som- 

errllle \lase.;- W2XCW. Sehene.tady, 
N. Y. W I XAU, Ioston, Mass. 

142.9 to 130 meters .2 000 to 2.100 ke. Television. 
-W2XCL, Itrooklin, N. Y.. Mon.. Wed.. 

Fri., 9 Io 10 11.111.;- W9XAA, Chicago. 
111.; -W2X BS. New York. N. Y.. Lime 
ro lines deep. 72 sides 1,200 R.M.P. 
WIXAE. Springfield. \lass.; W8XAU. 
Pitt iLUrch. l'e. : W6XAM. Intl Angeles; 
-W2X8U, Beaton. N. Y.ï W3XAK, 
]round 'trunk. N. J.; W3X K. Washing- 
ton. D. C. Dally except Sun.. it to 9 
p.m.; -WPY, .tllwuod. N. l;- WIOXU, 
Airplane. 

149.9. 174.9 2 2.000- 1.715- Amateur Telephony. 
175.2 1.712- WKDU. Cineinnnt I. Ohio. (Polire ¡Sept.) 

-WRB K, Cleveland. O., (Pollee Dept.t 
178.1 1.0184 -WDKX, Ness York. N. Y. (Polire Dept.) 
180.6 1.605 W9XAL. Chicago. 111. IW71AC) and Air- 

craft Television. 
197.0 1,501- W2XCU, Wired Radio. Ampere, N. J. 

-W2XCD. DeF,rest Radio Co., Passaic. N. J. 
8 -10 p.m. 

157.9 1.595-W ROT, Detroit. Mb-h. (Fire Dept.) 
(Standard Television scanning, 48 lines, 900 R.P.M.) 
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"Here at last is THE BOOK 
that we of the Radio profes- 
sion have needed for a long 
time. It is the best and most 
complete handbook ever pub - 
lished," says J. H. Bloomen- 
thal, Chief Radio Operator, 
U. S. S. B. Steamship "East 
Side." 

RADIO 
MANUAL 

A New Edition 
Complete new chapters on aircraft radio equip- 

ment; Practical Television and Radiomovies with 
instructions for building a complete outfit; radio 
interference; 100% modulation; latest equipment 
of the Western Electric Co.; the Marconi Auto- 
Alarm System ; and many other developments of 
the past year. All this information is added in 
the new edition and, besides, the entire book has 
been brought right up to date with much new 
material. The Radio Manual continues to be 
the one complete and up -to- the -minute handbook 
covering the entire radio field. 

A Handbook 
for 

Students 
Amateurs 
Operators 
Inspectors 
20 big chapters 

Cover: Elementary 
Electricity a n d 
Magnetism; Motors 
and Generators; 
Storage Batteries 
and Charging Cir- 
cuits; The Vacuum 
Tube; Circuits Em- 
ployed in Vacuum 

Tube Transmitters; Modu- 
lating Systems and 100°6 
Modulation; Wave- meters; 
Piezo- Electric Oscillators; 
Wave Traps; M a r i n e 

Vacuum Tube Transmitters; Radio Broadcasting 
Equipment; :Arc Transmitters; Spark Trans- 
mitters; Commercial Radio Receivers; Marconi 
:Auto- Alarm; Radio Beacons and Direction 
Finders; Aircraft Radio Equipment; Practical 
Television and Radiomovies; Eliminating Radio 
Interference; Radio Laws and Regulations; 
Ilandling and Abstracting Traffic. 

An immense amount of information never 
before available, including detailed descriptions 
of standard equipment is presented. 

Prepared by Official 
Examining Officer 

The author, G. E. Sterling, is Radio Inspector 
and Examining Officer, Radio Division, U. S. 
Dept. of Commerce. The book has been edited 
in detail by Robert S. Kruse. for five years 
Technical Editor of OST the Magazine of the 
American Radio Relay League. Many other 
experts assisted them. 

Free Examination 
The new edition of "The Radio Manual" has Just 

been published. Nearly 800 pages. 369 Illustrations. 
Bound in Flexible Fabrikold. The coupon brings the 
volume fur free examination. If you do not agree that 
it Is the best Radio beuk you have seen, return it and 
one nothing. If you keep It, send the Klee of $6.00 
within ten days. 

Order on This Coupon 

I). Van Nont rand Co., Inc., 
250 I'our(h Ave., New York. 

Send me the Revised edition of THE RADIO I 
31.1 NCAL for examination. Within ten days after 
receipt 1 x111 either return the volume .r seal I 
>ou 60. 00. the price In full. Radio -t rant 4 -..0 

Name 

St. k No 

Cif' and St te 

- 



Radio's Greatest Bar 
HSE are the reatest r i ries et which we are sellin them, it will pay you to these sets and sell them at an 

g radio set 

the 
that have ever been oknown The radio oats p 9 T palee here are icantlsrd sets made by the growtest and best known radio set tom excellent profit. 

panics in America. A number of our customers have made as much as $20.00 and 330.00 on each one of these 
All of these sets are battery sets (with the exception of the Freshman All- sets by installing them, incidentally making a profit on tubes. laud speakers. etc. 

Electric A.C. Set); but this is only one reason why they are sold at such ridiculously Remember we do not sell you these sets as brand new. They all have been used some 
low prices. what. but they y are all in excellent condition, and, by going over the cabinets with some 

The other reason is that these sets are mostly demonstration and display models from furniture polish, or otherwise renovating them, they will make a first -class appearance and, 
New York's largest radio and department stores. in most instances, you will not be able to tell the set apart from a new one. This is your 

We have been able to make connections with a number of houses in New York City, and great opportunity to make a few extra dollars, and we trust that you will not let this 
we secured these fine sets at remarkable prices.,. Due to these circumstances, we are enabled opportunity go by 
to sell them to you at only a frLDE of Deir original cost. We promise reasonably prompt shipments. We have a large supply of these sets on 

IMPORTANT! -SET BUILDERS, CONSTRUCTORS AND EXPERIMENTERS hand, and. in most eases. can ship within 24 to 48 hours. 
TURN THESE SETS INTO BIG MONEY! ALL SETS ARE TESTED BY OUR EXPERTS AND WE GUARANTEE THEM TO 
There are still away families and many houses net equipped with radio today. At the WORK SATISFACTORILY. 

STROMBERG- CARLSON 523 RECEIVER FRESHMAN ALL -ELECTRIC RADIO FOR 
110 -VOLT A.C. OPERATION 

ONLY 

2495 
This model of the famous "Treasure Chests" was one of the first to introduce the Idea 

of electrification. Four 201A tubes and one 200A were recommended; all operating voltages 
to be supplied from an external power unit operating from the light socket, SUI as the 
No. 403 Audio Power Unit. (Of course, regular batteries may be used.) A beautifully- 
grained slanting wood panel carries the well -known phosphor bronze tuning and control 
escutcheons. The panel controls Include a "Long -Short Antenna" switch, and a Weston 
0 -7 voltmeter. Jack on panel is for phonograph pick -up. Neulrmine circuit Is used. 
Weight to 40 lbs. Cabinet Is 26 in. lung x 14 in. deep x 13 In. high. Its appearance io 
unusually attractive. blokes a fine appearance in any home. The chassis of this set Is 
the same as the one used to complete the No. 524 Console that listed for $230.00. Circuit 
will accommodate either a 112A or a 171A without any changes in wiring. List price 
Is $160.00. 

RADIOLA 20 

ONLY 

12.5° 
Two stages of tuned radio frequency amplification, a regenerative detector. and two 

stages of A.F. amplification, using 4 type 199 tubes and a 120 for the last audio stage. Is 
the arrangement of this receiver. A marvel for sensitivity. blade by Radio Corporation of 
America. Like the big superheterodynes of the seine make, drum dials are used Three 
variable condensers are used and these are ganged, and adjusted by the left -hand or "station 
selector" dial. The two R.F. stages are NEUTRALIZED. Two jacks are provided; a choice 
of one A.F. or two is obtainable. Two small black knobs on the louver right are controls 
which vary the filament circuit resistances and two similar knobs at lower left are controls 
for 3 -plate balancing condensers. Cabinet is mahogany. The tube sockets are moulded In 
single strip of Bakelite. This strip Is supported on sponge rubber. A terminal strip is 
prodded, to which Is fastened one end of a 7 -wire battery cable 5 ft. long. The clever con - 
structor can adapt this chassis to short-wave operation by mounting sockets for plug -in coils, 
and by doing bit of engineering with the variable condensers. Overall dimensions are: 
19 z 16 x 11 Inches high. It weighs 29 pounds. List price L $102.50. 

FRESHMAN "MASTERPIECE" TYPE E 

ONLY 

11' 95 

This Is a single -dial receiver (what everyone wants) and, like the A.R. 35, it uses a 
phosphor bronze "belt" to couple the three 19 -plate brass variable condensers. Six tubes 
are required for this set. Easy to mm over at a big profit. Its overall dimensions are: 20 
x 10 x 10 inches high, and the slanting panel measures 7 z 18 x 1/32 inch. It is of brown 
crackle -finish metal. Weight of set Is 21 pounds. The escutcheon in the middle of the 
panel has an opening through which the dial setting may be seen: a aeml- circular rheostat 
for volume control is adjusted by the small knob to be seen below the tuning knob. At the 
extreme left is a little 13 -plate condenser connected frein grid to filament of the first R.F. 
tube. for obtaining distant station programs. The first R.F. Is untuned, while the second 
and third are tuned; circuit oscillation being prevented by the use of grid a nnressers. 
This net is designed to be used with five type 20I.t's and a type 112 tube. The cabinet Is of 
two -tone mahogany veneer, with nickeled, full -length piano binge. List price is $89.50. 

Send for FREE RADIO SET CATALOG - 
A Postal Card Brings It 

ONLY 

31.95 

This is a brand new and unused set. It comes in the original factory case. The latest 
and best of the famous Freshman all-electric radio sets. It is a 1929 model. This set use 
1 type 227 lobe, 4 22111, a 250 and a rectifier of the 281 type. The power pack is contained 
In a .mall shielded ease at the rear of the chassis and within the cabinet; thus, it is an 
entirely self- rontained electric receiver. All equipment is housed in a gold and crystalline 
olive finished metal cabinet 19 in. long z 10 in. high x 12 in deep; Set weighs approximately 
35 1hs. The Freshman Electric Radio supplies the demand for a simple, neat -appearing, 
Illuminated single -dlal control, entirely self- contained, shielded. all -electric radio sei. 
List price is $90.00. 

ATWATER KENT MODEL 35 

ONLY 

14.95 
One of the most compact receivers ever offered to the public. It is of the tuned radio 

frequency type. The first stage of R.b'. is untuned and acts as a "blocking" tube. Circuit 
oscillation Is prevented by the use of grid suppressors. of which two are provided. There 
Is a total of three stages of R.F. amplification and two of A.F. Three variable condensers 
are used. Overall dimensions are: 171 z 8 z 51 inches. The chassis is housed In 
brown crackle -finish pressed metal cabinet. This Is a "one -dial control" receiver. A "full 
vision" moulded bakelite dial controls the variable condenser gang: another moulded control 
varies the filament heat. It weighs 12 pounds. Incorporated In this set Is a 6 -wire cable, 
each wire of which is rubber insulated and "color coded." A power tube may be used in 
the last stage. Phosphor brome "belting" couples the two side condensers to the centre 

e upon the shaft of which the tuning dial is fastened This shielded receiver has very 
high "gain" and may be used with antennas of any length. The variable condensers are of 

the "single bearing rotor" type. This set takes the following tubes: 5 type 201A and one 
type lÌ2.\ or 1, IA tubes. 1.1st price is $65.00. 

FRESHMAN 3 -DIAL "MASTERPIECE" 

ONLY 

5.00 
This is distinctly a Custom Built set. Where it was thought that a change of parts 

would improve the performance of the receiver, the change has been made. Although, in the 
main, the circuit Is that of the famous 'Masterpiece." There are three tandard It. F. tolls. 
and three standard Freshman variable condensers (19 plates) made with brass plates. The 
panel in mahogany hard -rubber. 7 x 18 a 3/16 -Inch thick; the baseboard Is the same size 
and material. A Cutler- Ranuner push -pull snap switch is used. Ample volume control 
Is obtained with the two panel- mounted rheostats. One is 25 and the other is 10 ohms. 
Two phone jacks are provided for loud speaker connection to first audio or second audio 
output. Seven battery connection binding posts are mounted on the rear of the baseboard. 
the dials are black, moulded. This set takes takes five type 201A tubes. Total weight is 12 
pounds. The 
mahogany. to match l the 

dimensions 
The set lists for $60.00es 

high. The cabinet Is finished in 

HOW TO ORDER 
Remit amount by money order, cash or certified check (per- 

sonal checks occasion delay). Order direct from this page at 
prices quoted. No. C.O.D. orders on this sale accepted. 

RADIO SPECIALTY CO. 98C Park Place 
BUY FROM RADIO'S OLDEST MAIL ORDER HOUSE New York City 
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JUST OUT! Latest Exact Information from A to-Z!1 
We take pleasure in announcing: "AUDELS NEW ELECTRIC LIBRARY" 

New and More Uses for Electricity offer great opportunities to men who can 
handle this power correctly. Modern electrification of industrycalls for trained 

men who know how to handle electricity accurately. 
Simple as A. B. C.- "Audels New Electric Library" gives latest, 

exact information from foundations of electrical practice to 
latest modern applications. This is a NEW practical and 

theoretical course in electricity for home study and 
ready reference. 

Here are the answers to your questions, 
giving you the real dope that every electrician 

must know. They chart your knowledge, 
taking away the uncertainty of 

_ 
work. 

NEWS As 
Easy 

As ABC 
A- 

Latest information, 
fully illustrated, 
covering: - 
Fundamental Principles and 
Rules of Electricity, Magnetism, 
Armature Winding. Repairs. Dy. 
namos, D -C Motors,Conatruction, 
Installation. Maintenance and 
Trouble Shooting. Testa and 
Testing Instruments. Storage 
Battery. Construction and Re. 
pain, Alternating Current Prin- 
ciples and Diagrams. Power Fac- 
tor. Alternators. Transformers, 
A -C Motors. Windings. Recon- 
necting. Converters, Switches 8C 
Fuses, Circuit Breakers. Relays. 
Cond s. Regulators. Recti- 
fiers. Meters, Switchboards. 
Power Station Practice, House 
Light & Power Wiring. Circuits, 
High Tension, Transmission. 
Plans. Calculations. Code. Elec- 
tric Railways,Signals, Elevators, 
Hoists & Cranes, Gas Engines, 
Auto & Acre Ignition. Starters, 
Radio, Telephone. Telegraph, 
Bells & Signals, Motion Pictures. 
Talkies. Lighting. Illumination, 
Electric Refrigeration. Heating. 
X- Ray.Plating. Welding. Pumas. 
Compressors, Domestic & Farm 
Appliances. An Electric Calcu- 
lator for Engineers and Meehan. 
Ica, Practical Mathematics for 
Ready Reference, A New Elec- 
tric Dictionary & Encyclopedia 
of Words. 

Books 
Now on Sale 
5 in Preparation 
The Library contains 12 
books -the first 7 books 
containing 3600 pages with 
thousands of diagrams and il- 
lustrations are now ready; the 
remaining 5 books are in prepara- 
tion. A pocket -size, flexibly bound 
series that is valuable wherever 
electricity is used. 

S 4 
I 

pN 

'Vflit 

LID, Oh, ED 

Beautiful, timely books for service- 
pocketsize; com pletely illustrated withdia- 
grarls and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 

° SATISFACTION GUARANTEED! 

NEW! 

IBUY ON YOUR OWN TERMS 
I PLAN I -ONE BOOK A MONTH 

consist 
enter my subscription to "A wills New Electric Library" to 

list of twelve volumes, priced i0 a volume (110.50 for the seven 
volumes now ready). Mail one volume each month and as they are re- 
ceived. I will mail you $1.50 promptly. 

PLAN 2 -PAY 50C OR MORE A WEEK 
Phase ship me for une week's free trial the first seven volumes of 

"Audele Neal Electric Library," $1.50 each (MOM for the seven vol- 
umes now ready). The s ng five volumes to be mailed as issued 
at $1.50 a volume. If satisfied. I will mail you 50e or more each week as 
payment for the first seven honks and I will pay for the last five num- 
bersas I receive them at $1.50 euch. 

PLAN 3-CASH PRICE $9.95 
Please ship me postpaid 'Audele Neu, Electric Library" for which I 

encloseremittance$9.98 in full payment for the seven volumes now ready. 
You are toship me on one week's trial the remaining five volumes 

as they are issued for which I will either pay 51.50 each as received or 
return to you. This price is based on 6% cash discount 

A udels New Electric Library" 
is backed by our 50 -year record 

as helping hand publishers. Satis- 
faction always guaranteed. 

THEO. AUDEL & CO., 
65 West 23rd St., New York, N. Y. 

Please ship me the NEW "Audele Electric Library" on the 
plan marked (w. 

NAME 

ADDRESS 

OCCUPATION 

EMPLOYED BY Ger 
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D PRECISION ENGINEERING 

and for Scott Receivers 

r 

Touch a button ç, ... there s your station! i%// 

This newest product of Scott advanced 
design and precision engineering is the 
first practical application of the idea of 
remote control. It is more than practical; 
it is perfected! Touch a button -there's the 
station of yourchoice-control the volume 
by turning a tiny knob -that's all there 
is to it. The actual tuning is done in the 
Control itself. The condensers in the re- 
ceiver do not move. No 
motors -no relays - 
nothing to get out of 
order. And a cord no 
thicker than a lamp cord 
connects the Control to 
the Receiver. In all truth 
-there is nothing else 
like the Scott Radio Control. Nothing 
else so fine-so smooth -so perfect in 
operation. The pictures herewith illus- 
trate a few of its many uses. The cou- 
pon will bring you all the facts. Mail it now. 

SCOTT TRANSFORMER CO. 
4450 Ravenswood Avenue Dept. RC4 Chicago, III. 

and for the amazing new 

SCOTT 
RADIO 

CONTROL 
far ahead of the capacity 
of the Scott Laboratory 

Bare -nerve sensitivity !Seemingly unlimited power! Ability to bring in the greatest 
number of distant stations! Superb, perfectly realistic tone! Positive selectivity! 
Absolute dependability ! These are the attributes of the new Scott World's Record 
A-C Shield Grid 10. Advanced design made them possible. Precision engineering 
makes them a reality! 

Every Scott Receiver is laboratory made, by hand. The physical and electrical. 
characteristics of every part and piece of wire in each individual receiver are determinc4 
one by one -not to a tolerance -but to exactness. Think of it! Advanced design carried 
out to precision standards! No wonder Scott Radio is the one and only World 
Record Radio -no wonder the demand for the Scott World's Record A-C Shield 
Grid l0'is greater than our capacity to produce them. 

1By simply path* burrow, 
rLr d d trari.nr or. 
uirrGd in wear. Ti', knob at 

thread it /w .ofum. ward. 
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MAIL 
C O U P O N 
lc will bring you full details of this 
grec receiver -21S0 large photo 

m 
photo- 

graphs of the any gorgey scustom- 
made console models it comes 
The photographs and the complete 
set of FACTS OM the Scott World's 
Rc.ord A-C Shield Grid 10 will be 
a ,evelation to you. Well also send 
full particular of the new Scott 
Ratio Control briefly described else- 

where on eh., page. Gip - 
mail coupon today. 

SCOTT TRANSFORMER CO., Dept. RC4, 
4450 Ravenswood Ave., Chicago, Illinois. 

Send me full particulars of the new Scott World's 
Record A-C Shield Grid 10, photographs of Scott 
Consoles, and all the facts about the Scott Radio 
Control. 

Name 

Street 

Town State 

S 

-.. a:44l66-41h.4.rJ:C,;,.. vtx. r. ye .-:s-+....ces 


