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AMEIritAN 
TRADE MARK REG.U.S. PAT.OFF. 

Type AF -B Audio Trans - 
former- Either 1st or 2nd 
stage audio. Turn ratio 
31/2 - List Price $6.00 

*AmerTran ABC Hi- 
Power Box -500 volts 
DC plate voltage. cur- 
rent up to 110 ma; AC 
filament current for 
all tubes for any set. 
Adjustable bias volt - 
agesfor all tubes.Price, 
east of Rockies - less 
tubes- $130.00. 

complete 2 stage audio 
amplifier with first stage 
AmerTran De Luxe for 
UX 227 AC and second 
stage AmerTran Push - Pull for two 171 or 210 
power tubes. Operates 
with 450 roll AmerTran 
Hi -Power Box. Price 
east of Rockies - less 
tubes - $80.00. 

AnserTran DeLuxe 
Audio Transformer - 
List Price$10.00. Type 
151 - Between one in- 
put and two output 
tubes -List Price$15.00 

AmerTran Power 
Transformer 
Type PF -245A- 
Lest Price $22.00 

*Licensed under patents of the Radio Corporation of America 
and associated companies for radio, amateur, experimental and 
broadcast reception. 

uality 
RADIO PRODUCTS 
AmerTran Audio and Power Transformers and Amplifiers are 
designed for those who truly appreciate fine quality in radio 
reception. 

Weakness in the audio system in many receiving sets results in 
failure to deliver full richness of tone along the entire scale. 
AmerTran Radio Products perfect the audio system and repro- 
duce music and the speaking voice in true tone (without distor- 
tion at any volume) just as broadcast in the studio. 

For detailed information write for the Following Bulletins: 
Bulletin 1084 - AmerTran DeLuxe Audio Transformer 
Bulletin 1087 - AmerTran Audio Transformer Type AF -8 
Bulletin 1088 - AmerTran Power Transformer Type PF245A 
Bulletin 1076 -A - AmerTran Hi -Power Box Type 21 -D 
Bulletin 1075 -A - AmerTran Push -Pull Amplifier Type 2 -AP 
Bulletin 1065 - The Complete AmerTran Line. 

AmerTran Quality Radio Products are sold by all good dealers, 
or direct if they cannot supply you. 

AMERICAN TRANSFORMER COMPANY 
Transformer builders for over 29 years 

172 Emmet Street, Newark, N. J. 

R.N. 3.3e 
AMERICAN TRANSFORMER COMPANY,172 Emmet St.,Newark,N.J. 
Please send me the following Bulletins (Check (r) those you want). 
Bulletin 1084 ( ) ; 1087 ( ) ; 1088 ( ) ; 1076 -A ( ) ; 1075 -A ( 
1065 ( ). 

Name 

Street and No 

Town _._ -State 

); 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RADIO NEWS FOR MARCH, 1930 777 

the40 tuicyWays 
ti'Ma/ie $3Q0 «n Hour 

THE four 
plans 

shown are but a 
sa` nple of the many 
w \ys 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 - 
ing licensed operator 
examinations, land- 
ing big-pay posi- 
tions with Radio 
makers. 

InYour Spare Time 
IN IAIiC 

;t. 

IMPRO . ON ! 

VOLUM 0 

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. 

Below 
are a few of 
the reports 

from those now 
cashing in on the 

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

$3,000.00 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 , - "Have 
done over 

Allen 
$1.100.00 

Calif. 

6 Weeks worth of 
business in the last 6 weeks. 

Next month I 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 haveaveraged$25.00aweek 
for the last 7 months even 

though I am rot a graduate but just learning." 

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 RN-3, 4513 Ravenswood Ave., Chicago, Ill. 

Gentlemen: Please send nie by return mail full details of 
your Special No-Cost Membership Plan, and also a copy 
of your Radio Handbook. 

Nome 

Address 

Radio Training Association of America 
4513 Ravenswood Avenue Dept. RN -3, Chicago, Illinois c,h, State 
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Lieutenant William II. Wen - 
strom will link together such 
apparently unrelated things as 
radio, weather and spots on 
the sun. This interesting study, 
one of radio's latest develop- 
ments, has great scientific pos- 
sibilities. 

TRAIL BLAZING THE AIR - 
WAYS BY RADIO. J. E. Smith 
will tell how the Department of 
Commerce is establishing ra- 
dio beacons along transconti- 
nental air routes for the guid- 
ance of fliers through all sorts 
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With EVEREADY 

RAYTHEON 4- PILLAR 

Tubes, you can get the MOST 
From your present radio receiver 

PEOPLE in all parts of the 
country are telling of the 
greater power, increased dis- 
tance, improved tone, and quick 
action of these remarkable 
new tubes. The reason is that 

Showing the exclusive, patented Eveready 
Raytheon 4- Pillar construction. Note the 
sturdy lour- cornered glass stem, the lour 
heavy wire supports, and the bracing by 

a stiff mica sheet at the top. 

Eveready Raytheons are built 
stronger - immune to the 
bumps and jolts of shipment 
and handling. They come to 
you in as perfect condition as 
when they leave our laboratory 
test room. 

The Eveready Raytheon 4- 
Pillar construction is exclusive 
and patented. Examine the 
illustration at the bottom of 
this page. See how the ele- 
ments of this tube are anchored 
at eight points. 

This is of particular impor- 
tance in tubes of the 280 recti- 
fier and 224 screen -grid type 
which have heavier elements, 
and in tubes used for push -pull 
audio amplification, where uni- 
form characteristics are most 
essential. Eveready Raytheon 
4- Pillar Tubes come in all 

Trade -marks 

types. At your dealer's. He 
also has the famous B -H tube 
for "B" eliminator units. 
NATIONAL CARBON CO., INC. 
General Offices: New York, N. Y. 

Branches: Chicago. Kansas City, 
New York. San Francisco. 

Unit of and Carbon 
Union Carbide Corporation 

Eveready Raytheon Screen -Grid Tubes. 
ER 224. The weight of the lour large ele- 
ments in this type of tube mages the ex- 
clusive Eveready Raytheon 4- Pillar con- 
struction vitally important. 
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MEN! 
Get YoturCopy of MyN¢/U Book 

siwwilP" 
How to het a food 
Job in the Radio 

Industry 

Ishowed these men how 
to .get Bi q Pay jobs likcthese 

Seldom under $100 
a week 

"My earnings in Radio are 
many times bigger than I ever ex- 
pected they would be when I en- 
rolled. In November I made $577, 
December $645, January $465. My 
earnings seldom fall under $100 a 
week. I merely mention this to 
give you some idea of what a 
Radio man can do who has the 
training." 

E. E. \\'inborn, 
1414 W. 48th St., Norfolk, Va. 

$3000 a year in own 
business 

"I cannot give N. R. I. too much 
credit for what I have been able to 
do in Radio. I can safely say 
that I averaged $3000 a year for 
the past three years. I am in the 
Radio business here. Any man 
who really wants to advance can- 
not go wrong in Radio. There is 
certainly a lack of trained men." 

Fred A. Nichols. 
P. 0. Box 207, Eaton, Colo. 

Hundreds of Jobs paying .50,$60,s75,5100 
a week are opening in Radio every year. 

J.E.SM ITH, Pres 
NATIONAL RADIO INSTITUTE 

1 f you arc earning a penny less than $50 a week, 
send for my hook of information on opportunities 
in Radio. It is free. Radio's amazing growth 
is making hundreds of fine jobs every year. My 
book shows you where these jobs are, what they 

pay, how I can train you at home in your spare time 
to be a Radio Expert. 

You have many jobs 
to choose from 

Broadcasting stations use engineers, operators, station 
managers and pay $1.S00 to $5,000 a year. Manu- 
facturers continually need testers, inspectors, forerun, 
engineers. service men, buyers for jobs paying up to 
$15,000 a year. Shipping companies use hundreds 
of operators. give them world wide travel with prac- 
tically no expense and $85 to $200 a month besides. 
Dealers and jobbers (there are over 35,000) are 
always on the lookout for good service men, salesmen, 
buyers, managers and pay $30 to $100 a week for 
good men. Talking Movies pay as much as $75 to 
$200 a week to men with Radio training. There are 
openings almost everywhere to have a spare time or 
full time Radio business of your own -to be your own 
lass. Radio offers many outer opportunities. My 

h91..,a::d,.mt them. Itc sure o, ^,t it it nn,,,. 

My new 8 Outfits of Parts give 
you extensive practical Radio 

experience 
With r, 

r 
till 111 pt 1. T The the.r. f Radio -you 

also get practical Radio experience while learning. 
You can build over 100 circuits -build and experi- 
ment with the circuits used in Atwater-Kent, Majestic, 
('rusley. Everrady. Stewart -Warner, Philco. and 
many other sets. These experiments include A. C. 
and screen grid sets, push pull amplification and other 
late features. When you finish my course you won't 
nerd to take "any old job" just to get experience - 
you will be trained and experienced ready to take 
your place along side men who have been in the field 
fur years. 

Back view of 5. 
tube screen grid 

d Radio fre- 
quency set -only 
one of many cir- 
cuits you can 
build with the 
parts I give 
without extra 
charge. 

lifetimetmploymentlenice to all rraelitats 

I will train you at home 
in your spare time 

Bold your job until you are ready for another. No 
need to leave home. All I ask is part of your spare 
titre. I have doubled and tripled the salaries of 
hundreds tiuough my practical hone -study training. 
You don't have to be a high school or college graduate. 
My course is written in easy, simple terms that most 
anyone can understand. 

Talking Movies, Wired Radio, 
Television Included 

My courses and 
intpruyemti,t It It,d :... ph..,tum to 
Talking Movies, I clevisiul, and bonne Television ex- 
periments, Wired Radio. Radio's use in Aviation, in 
addition to fitting you for many other lines. When 

uv finish you won't be a "one job" man. You will 
be trained for many job.. 

Money back if not satisfied 
I will :, III ..ruing to rcin..d t y psuy i ..or 
tuition if you are not satisfied with my Lesson 'Texts 
and Instruction Service when you have finished my 
nurse. This agreement is hacked by the Pioneer and 

World's Largest organization devoted entirely to 
training men and young noel, for good job, in the 
Radio industry by correspondence. 

Find out what Radio offers you 
Get my Book 

This book gives sou the tact. on Radio t p t imort unities 
and the many features and service of N. R. I. training. 
It gives you 100 letters front actual students who 
have taken it to prove that my methods are successful. 
Get your copy today. There is no obligation. 

J. E. Smith, Pres., National Radio Institute 
Dept. OCSS, Washington, D. C. 

THIS COUPON IS GOOD FOR 
ONE FREE COPY OF MY 

NEW BOO 

J. E. Smith, President, 
National Radio Institute, Dept. OCSS. 
Washington, D. C. 

Dear Mr. Smith: -Send me your hook. I want 
to sec what Radio offers and what you offer in 
Radio training. This request does not obligate me 
in any way. 

Katlic 

Address 

it). State 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


782 
RADIO NEWS FOR MARCH, 1930 

I 

The Broadcasting Goose 
RE we killing the broadcasting goose, layer of many golden eggs ?" Dr. Lee 

De Forest asked in his inaugural address, upon his election to the presi- 
dency of the Institute of Radio Engineers. Are we? The question has 

already aroused much controversy among radio broadcasters and in the newspapers. 
And RADIO NEWS urges its readers to consider -what is excessive radio advertising 
going to do to radio? 

Advertisers were not slow to make the acquaintance of the broadcasting goose, 
and to appropriate their share of its golden eggs. A magazine or newspaper reader 
may deliberately let his eye slip over the "ads," if he is so inclined, but a radio 
"listener -in" is taken by surprise, and hears large amounts of gratuitous adver- 
tising, whether he wants to or not. In the earlier days of radio such announcements 
were usually of short duration, simple and concise. The listener understood. with- 
out any more ado, that a certain company had been presenting him with a program 
out of the kindness of its own heart. The listener was usually grateful, or at least 
did not cavil at this information. 

But today advertising announcements over the radio have expanded to almost 
unbearable dimensions. The average layman, comfortably listening to an evening's 
program. is told at the end not only who the senders of that program are, and the name of the product which they manufacture, but also a thousand and one super- 
fluous and -from his point of view- boring details. 

The listener, however, has become canny. With the first sign of an overloaded 
advertising announcement he arises from his chair and crosses the room. grinning 
craftily, to turn the dial to another program. Or, if his radio is remote controlled, 
he can switch the program and grin craftily without rising from his chair. 

In other words. the radio advertiser today is fast defeating his own purpose. He 
has become too greedy -too avaricious. He has lost sight of the principal object 
of broadcasting -the presentation of a program. He is on the way to becoming a 
megalomaniac. And he is demonstrating very poor psychology. 

The broadcasters themselves, and a few advertisers, have mastered this psychology, 
as is evidenced by their programs in which a mere mention of the sponsorship is 
made. But the majority of advertisers follow one of two annoying methods -either 
the frequent breaking into a program with their announcements, or continual ref- 
erences to their own products woven into the program itself. 

The general excellence of sponsored programs with their diversified presentations is 
undoubtedly responsible for the widespread acceptance of radio and its engineering 
development. But the whole thing is becoming too much like the old fairy story of 
the little girl who had to eat her way through a world of soup. It was very good 
soup, but there was too much of it. Our radio programs are presented by very 
good advertisers. but we have to hear too much about them. Direct advertising 
by broadcasters is ceasing to build good -will. Unless something is speedily done 
to remedy this situation, it is going to promote animosity and active dislike. 

Where does the solution of this problem lie? Not with the listeners-in--they 
have already found their solution -turning the dial. Will it be necessary for the 
broadcasting stations to restrict and censor the advertising given them? That 
would be unfortunate indeed, and should not be the case. No-in our opinion the 
solution lies with the advertisers themselves. It is time for them to summon 
their good sense and to make a careful survey of the ground on which they stand. 
If radio advertising is to regain a position of value for both the advertisers and 
listeners -in, it must be censored by the advertiser himself! He must learn the 
psychological value and increased effectiveness of short and simple announcements. 
He must realize that he cannot pamper and overstuff his pretty goose, or there 
will be no more golden eggs. 
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r * R.T. I. QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP -TO- THE -MINUTE 
R. i T. i ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION. AND TALKING PICTURES R. T. J. 

TRAINED MEN 
Big Money quick -the chance to more than double your salary -is offered to you now. RADIO 

has leaped from the experimental stage to a gigantic industry, employing many, many thou- 
sands and loudly calling for MORE TRAINED MEN to fill the Big -Pay jobs. 

TALKING PICTURES have taken the largercities by storm and will sweep the entire country, 
opening up many new good jobs everywhere. TELEVISION now comes with even greater 

promise of a large number of good paying jobs and big profits for those who are prepared. 

Big Money Now: More to Come 
Here is an entirely new field of profitable employment- Big -Money Jobs -$2500 

-$3500 -$5000 and up, right now -lots of money easily made in spare time - 
increasing pay for you and more and more money as this new industry 

grows bigger and bigger. 

Answer the Call -Get Into This 
Money - Making Industry Now! 

The "R.T.I." famous "3 in 1" Home Training in Radio, Television 
and Talking Pictures makes it easy for men, young men and boys to 

get into this new field quickly. R. T. I. home trainingis practical 
and easy to understand. It trains your head and hands at the 

same time. Your opportunities for money- making are un- 
limited. Your age, amount of education, or experience make no difference. 

If you are interested and ambitious you can succeed. Are you willing to 
zero a lit t le spare time at home? That is all you need to quickly start 

making money with It. T. I. material and home training.You will be 
ready for a good job or profitable business of your own, even before 

you finish the training. Remember -you learn olhomein your spare 
time on actual equipment included in fine, bigoutfits sent you by 
R.T.I. R.T. I. with all its connections in the industry, keeps 

you up-to -date and pushing forward all the time. 

M 
NeS 

Gour'eovrr 

tnc to,c'n °r Hy' _dm....Up. S in 
ar+á. ar'O`. 

net 'p0~,1dÑÓtt.D 
g S,oU vuttgUtb 

j.,. 3 , 

R. T. I. Wonderful Free Book 
Nothing Like It Ever Published 

No one can fully realize the amazing size and future 
growth of theltadio,Television, and Talking Picture 

industries unless they know all thefarts revealed in 
this It. T. I. book. Noexaggeration is necessary - 

the plain truth is astounding. It will open your 
eyes to the dawn of the greater W evelopment i n 
the history of the world -the vast number of 

new money -making jobs- enormousspare- 
timeprofits- all within easy reach of am- 

bitious men. Send f or your copy before 
this edition is exhausted. 

Big R.T. I. Book Free- WhileThey Last 

STEP UP QUICK TO A BIC MONEY JOB THROUGH R. T. I. training in Broadcasting. Sale,. Serv- 

ice. \tanufact urine. Itep:drloc. Ship and Station Operating, Iust:dllte. In business for yourself. 

it T. R. T. I. TRAINS YOU AT 
TIME OR FULLtTIME BUSINESS OF YOUR OWN 

PROFITABLE 

Let F. H. Schnell and R.T.I. 
Advisory Board Help You 

Mr. Sehuell, Chief of the R. T. t. 
Staff. is one of the ablest and best 
known radio men In America. He has 
twenty years of Radio experience. 
First to establish two way amateur 
ommunlcation With Europe. Former 

'frame Manager of American Radbt 
itelay League. Lieutenant Commander 

of the C.H.N. R. Inventor and designer 
of Radio apparatus. Consultant Engi- 
neer to large Radio manufacturers. 

Assisting him Is the R. T. I. Advisory 
Board. composed of men prominent in 
the Radio Ind,txtry. 

Is Now Radio Engineer Through 
R. T. I. Training 

Today I am able to class myself as a Radio 
Engineer along with the leaders. and this Is all 
due to the help of It. T. I. I have been able to 
handlermclently every radio problem with which 

1 have come In contact.l cannot say too much In 
praise of ILT.1. , andanyman desiring to Improve 
hlmselfcan do nothing better than and out what 
this Institution has to offer. and get started with 
their trniulne - 11.I!. H rrvn t',r. i.o, t 'hlef Radio 
Engineer. \Bastes Air ispress, Amarillo, 'i'exaa. 

RADIO & TELEVISION INSTITUTE 
Dept. 843,4806 St. Anthony Ct., Chicago 

RADIO & TELEVISION INSTITUTE 
Dept. 843, 4806 St. Anthony Court, Chicago 

Send me 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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Radi 
DREAM 

By 

' -_ l'ttntngrapha by fott tC Radio -VI,h,r ! n,oratlnn 
(Upper left) A scene at St. John's, Newfoundland, showing Senatore Marconi's 
arrangement for using a kite to support the antenna which he used in his first 
experiments. (Left) The kite itself. (Above) A group of engineers at St. John's 

who witnessed the first tests. 

Following is Senatore Marconi's address delivered from the Lon- 
don studios of the British Broadcasting Corporation and rebroadcast 
in the United States by the .National Broadcasting Company. 

THE EDITORS 

T gives me very great pleasure to recount to Americans 
through the courtesy of the National Broadcasting Com- 
pany of America and the British Broadcasting Corporation 
my experiences at the time when I first attempted and, 

indeed, successfully, to send radio signals across the Atlantic 
Ocean twenty -eight years ago, almost to the very hour. 

From the time of my earliest experiments I had always 
held the belief, almost amounting to an intuition, that radio 
signals would some day be regularly sent across the greatest 
distances on earth, and I felt convinced that trans -Atlantic 
radio telegraphy would be feasible. 

Very naturally I realized that my first endeavor must be 
directed to prove that an electric wave could be sent right 
across the Atlantic and detected on the other side. 

What was at that time a most powerful wireless station was 
built at Poldhu in England for this purpose and an antenna 
system was constructed, supported by a ring of twenty masts, 
each about two hundred feet high. In the design and con- 
struction of the Poldhu station I was assisted by Sir Ambrose 
Fleming, Mr. R. N. Vyvyan and Mr. W. S. Entwisle. 

Another similar station was erected at Cape Cod in Massa- 

chusetts. By the end of August, 1901, the erection of the 
masts was nearly completed when a terrific gale swept the 
English coasts, with the result that the masts were blown down 
and the whole construction wrecked. I was naturally extremely 
disappointed at this unforeseen accident, and for some days 
had visions of my test having to be postponed for several 
months or longer, but eventually decided that it might be pos- 
sible to make a preliminary trial with a simpler aerial attached 
to a stay stretched between two masts 170 feet high and con- 
sisting of sixty almost vertical wires. By the time this aerial 
was erected another unfortunate accident, also caused by a 
gale, occurred in America, destroying the antenna system of 
the Cape Cod station. 

I then decided, notwithstanding this further setback, to carry 
out experiments to Newfoundland with an aerial supported by 

ON December 12, 1929, Senatore Guglielmo Marconi, who 
sent the first wireless message across the Atlantic 

twenty -eight years ago. spoke into a microphone in London 
and his voice was heard throughout the United States. 
Graham McNamee, in New York, introduced Marconi to 
American listeners. 

Engineers of the National Broadcasting Company and the 
Radio Corporation of America were successful in picking 
up a short -wave broadcast from Station G -SSW, at Chelms- 
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COl'IE TRUE 
Senatore Guglielmo Marconi 

Senatore Marconi broadcasting from the English broadcasting station G -5SW 
at Chelmsford 

a balloon or kite, as it was clearly impossible at that time of 
the year, owing to the wintry conditions and the shortness of 
the time at our disposal, to erect high masts to support the 
receiving aerial. On the twenty -sixth of November, 1900. I 
sailed from Liverpool accompanied by my two technical assist- 
ants, Mr. G. S. Kemp and Mr. P. W. Paget. 

We landed at St. Johns, Newfoundland, on Friday, Decem- 
ber the sixth, and before beginning operations I visited the 
Governor, Sir Cavendish Boyle, and the Prime Minister. Sir 
Robert Bond, and other members of the Newfoundland govern- 
ment, who promised me their heartiest co- operation in order 
to facilitate my work. After taking a look round at the various 
sites. I considered that the best one was to be found on Signal 
Hill, a lofty eminence overlooking the harbor. On the top of 
this hill was a small plateau which I thought suitable for flying 
either balloons or kites. On a crag of this plateau rose the 
Cabot Memorial Tower and close to (Continued on page 849) 

ford, England, of Marconi's voice, and it was rebroadcast 
through a chain of forty -six stations extending as far west 
as Denver. The short -wave signals were picked up at River- 
head, Long Island, and then routed to the New York NBC 
studios and the network. The rebroadcast was the sixth 
successful attempt of this organization to rebroadcast a 
program from abroad. WEAF and WJZ were the New York 
outlets. 

(Right) Photo 
of Marconi's 

log -book 

International program 
on short waves from 
England celebrates the 
twenty - eighth anni- 
versary of the first suc- 
cessful trans - oceanic 

tests 

(Left) Marconi 
and his two assist- 
ants, Mr. G. S. 
Kemp and Mr. P. 

W. Paget 
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Above, the generators and transmit- 
ting equipment of broadcasting station 
at Königswunsterhausen, Germany, 
from which programs were trans- 
mitted on short waves to the United 
States on Christmas Day. Right, con- 
trol room of the Königswunster- 

hausen station 

David Sarnoff 
ON January 3, 1930. David Sarnoff was elected president 

of the Radio Corporation of America, one of the 
highest honors conferable in the radio world. His 
career, from his very entrance into industrial life. has 

run parallel with the vast expansion of radio communications 
throughout the world. Still a young man -barely thirty -nine 
years of age -he has directed, as general manager of the 
R. C. A., the operating activities of the first American owned 
and operated system of wireless communication. Later, as 
vice- president and subsequently as executive vice -president of 
the company, he helped to organize and shape a great develop- 
mental program in electrical communications that brought the 
radio industry to the forefront of industrial achievement. 

Born in Southern Russia. Mr. Sarnoff came to America as 
an immigrant with his parents when he was only a child. When 
he was fifteen he secured a position as an office boy with the 
Marconi Wireless Telegraph Company of America. This was 
the beginning of his meteoric rise to eminence in the radio 
field. He became commercial department manager of the 
Marconi company and, in 1919. general manager of the R. C. A. 

With the first faint rise of the broadcasting art in the United 
States, Sarnoff saw the opportunity for the development of a 

HAM() Nicks FOR %I.\R('It, 1930 

urren t 
By Stuart 

new service and a new industry. His 
pioneer experience in the art aided in 
the program of industrial and patent 
mobilization that made it possible for 
the United States to assume an im- 
mediate and leading position, not only 
in international wireless communica- 
tions, but in the new industry that 
broadcasting had brought into being. 

He was a leading figure in the organization of a permanent 
broadcasting service, improved broadcasting programs, and the 
acquirement of more talent and national coverage. In 1928 
David Sarnoff became president of RCA Photophone, Inc. His 
negotiations later resulted in the formation of the Radio- Victor 
Corporation and the General Motors Radio Corporation. 

His contributions to radio have been tremendous. He has 
been a vital and significant factor in the molding of the radio 
world in its present form, and, considering his past achieve- 
ments, R. C. A. may consider itself fortunate indeed to have 
such a man as David Sarnoff at its head. 

Overseas Broadcasting 
The first international exchange of broadcast programs on 

Above, short -wave receivers at River- 
head. L. I., used by the National 
Broadcasting Company for receiving 
transoceanic programs. Left, control 
room and transmitter equipment of 
PCJ, Huizen, Holland. which broad- 
cast programs received in this cou i- 

try on Christmas Day 
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Comment 
C. Mahanay 

Christmas day was an exceedingly successful achievement and 
a triumph of radio engineering. Reception in this country, 
from Eindhoven, Holland; Königswunsterhausen, Germany, and 
London was remarkably clear. Reports from the Continent 
have indicated that our program was also satisfactorily received. 

This overseas program has introduced two questions. First, 
in what respects was our own broadcast inferior to the Euro- 
pean one? The music received from the other side was all of 
an excellent quality, well- presented and interesting to hear, 
Our program consisted, for the most part, merely of saxophone 
brayings and other typical evidences of our night -club hilarity. 
We did not repay Europe in the same coin. On such an occa- 
sion it should be our natural desire to present only the best - 
and our best is a good best, if we care to present it. It is to be 
hoped that next Christmas we will give Europe a program 
worthy in all respects of its own. 

The second question which arises is one which is always sum- 
moned at such times: What is across -the -seas broadcasting 
going to do for a universal language? Will it help to bring it 
about? Undoubtedly it points the way to what is a daily more 
urgent need. But the probability is that not for many more 
years will feeling be strong enough to bring any sort of action 
on this matter. 

A Radio Bonfire 
Witnessed by city officials, a squadron of police and members 

of the fire department, the biggest burning of obsolete radios in 
the history of the industry was held near City Hall, in Philadel- 
phia, under the auspices of Philco's local dealers, recently. 

One thousand radio receivers, adjudged obsolete, went up in 
flames, after scores of other sets had been saved for the hos- 
pitals and the poor of the city. J. C. Marden arranged the big 
bonfire, with the idea of boosting business in new sets. Also, 
he said, sale of more new sets would be in keeping with the 
Hoover prosperity plea. 

A representative of the Mayor's office presided at the bon- 
fire, which attracted thousands of spectators during the after- 
noon of the spectacle, held four blocks from the Municipal 
Building. 

As ninety per cent. of a radio receiving set is metal, a large 
quantity of parts which remained after the fire was sold for 
junk and the money realized in this manner was turned over 
to the Philadelphia Christmas Seal Relief Fund. 

A Successful Receiver 
Among the men who have been outstandingly successful in 

the radio industry is E. H. Scott, designer of a superheterodyne 
receiver which is sold exclusively, through authorized and 
qualified representatives, in cities throughout the country. At 
a time when many manufacturers are in the throes of serious 
financial difficulties. Mr. Scott greatly increased his manufac- 
turing facilities, in order to supply the demand for his custom - 
built product. 

This superheterodyne is the realization of a dream which the 
designer believed might some day come about -a laboratory 
creation in every sense of the word. The Scott method of dis- 
triblution has proved a success, as is evidenced by the phenom- 
enal sales record of these receivers. 

Auto -Radio 
The one -time phantom of auto -radio is rapidly materializing. 

Predictions by leaders in the industry indicate that radio sets 
will eventually be sold largely by automobile dealers. Several 
prominent motor companies have already distributed radio sets 
through their dealers, and radio producers are making arrange- 
ments with individual dealers for distribution. 

iSï 

David Sarnoff, President of the Radio Corporation of America 

One of the big difficulties of the radio manufacturers has 
been that of securing proper representation in the smaller com- 
munities. Few of the stores found in the average village or 
small town can afford to keep a complete line of sets in stock, 
and the advertising devoted to them is, of necessity, limited. 
The automobile dealer, however, is accustomed to going out 
and selling his product, and is trained to recognize the necessity 
of servicing the commodity he sells. It seems, therefore, only 
natural that a large part of the future of radio sales should rest 
with him. 

The handling of radio receivers will enable automobile 
dealers to pass more comfortably through the winter months - 
always a difficult period for car sales, and an excellent one for 
radio. 

On the other side of the Atlantic the fame of auto -radio is 
also growing. A Paris taxi -driver reports that. since he has 
equipped his cab with radio, he is able to persuade even the 
most impatient riders to remain calm and contented in traffic 
jams, and that by tuning in love songs amorous couples can be 
easily enticed into taking rides. 

n.yU1 
ntilY FRÍ 

Philco dealers make a bonfire of obsolete radio receivers 
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The 
Boy-Scout" 
Four 

By John B. Brennan, Jr. 
Scoutmaster, Troop 3, Hollis, N.Y. 

A modern receiver, suitable for 
youthful experimenters and especially 

valuable for Troop Headquarters or 
Camp use, designed by a Scoutmaster for Scouts, 

and approved by Radio News Technical Staff . 
L boys, whether they be Boy Scouts or not, have at 

L 

t 
some time or other felt the urge to build a radio re- 
ceiver which they could call their own, a receiver 
which they could proudly say they built "from the 

ground up." 
Boy Scouts are particularly interested in this phase of radio. 

because some of the tests which must be passed for advancing 
in Scouting from one rank to another require a working knowl- 
edge of radio. 

The Radio News Boy Scout receiver has been designed for 
just such boys. 

All through the process of designing and constructing this 
receiver a number of important considerations have been kept 
in mind. They are, first, that the receiver must be of simple 
design, and not difficult to understand as far as construction is 
concerned. Secondly, it must be low in cost. necessarily using 
parts which are easily obtainable at not too high a price. How- 

C3 

ever. naturalness of tone should not be sacrificed to mere 
cheapness. As an indication that the parts finally employed 
are easily obtainable at a reasonable cost, those parts selected 
are, in almost every case. to be found on sale in chain stores 
such as Kresge's. 3lcCrory's, F. W. Grand and W. T. Grant. 
Third. it must be so designed as to be easily wired, for nothing 
so discourages a set -builder as to be confronted with a com- 
plicated circuit, often resulting in a maze of wiring which even 
the experienced would find difficult to check. Fourth. the re- 
ceiver must be one which can be operated easily. The number 
of controls had to be cut to a minimum, and actual tuning 
operations had to be accurate so that station positions on the 
dials could be logged. 

Tue Circuit 
After considering all these qualifications which the final set 

must possess it was decided to employ a simple four -tube cir- 
cuit which, through all 
the years of progress 
and development in the 
radio art, still enjoys 
popularity. 

It consists of one 
G p stage of tuned, neutral - 

_3 , V4 q ized radio -frequency 
LOUD simplification. a regen- 

SpEAKER erative detector and two 
stages of transformer- 

r4 
p 

TS 

Fig. I -An old "stand - 
by." a four -tube circuit, 
is employed in the "Boy 
Scout" receiver. One 
stage of tuned neutral- 
ized radio -frequency 
amplification is followed 
by a regenerative de- 
tector and two stages 
of transformer -coupled 
audio- frequency ampli- 

fication 
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Fig. 2 -ln the picture wiring diagram (above) 
each of the parts is shown in approximately 
the same position it occupies in the finished 
receiver. Wiring of the receiver is easily ac- 
complished with the aid of such a diagram. 

This top view of the receiver shows the actual 
location of all the parts. It should he com- 

pared with Fig. 3 

coupled audio -frequency amplification. In the 
radio -frequency. detector and first audio 
stages, type -01A tubes are employed. In the 
final or output audio stage a type -IM tube 
is used. 

In this article the circuit is shown for bat- 
tery operation. but in a forthcoming 
issue instructions for building a power 
supply, to be operated from the light 
socket. will be given. 

Now. taking up each part of the re- 
ceiver circuit. the radio -frequency am- 
plifier is used to build up the feeble signals which are absorbed 
by the antenna system. However. certain precautions must be 
taken to make this radio -frequency amplifier stable in opera- 
tion, for it has a habit of going into oscillation and acting as a 
miniature transmitter of squeals and squawks. To prevent this 
amplifier from oscillating. a neutralizing system is employed. 
If you will look at the circuit diagram of the receiver. Fig. 1. 
you will see that the plate coil connected to the plate of the 
first tube is tapped at the center. and connection to the "B" bat- 
teries made at this point instead of at the lower end of the 
coil. as is usual. Note. too. that the lower end of the coil con- 
nects through a small variable condenser to the grid of the 
same tube. 

Now. if the r.f. tube oscillates. any voltage which is set up in 
the upper half of the plate coil is also set up in the lower half. 
The voltage in this lower half of the coil is equal to that in the 
upper half, and. by means of the equalizing condenser, is ap- 
plied to the grid of the tube in opposite phase or relation to 
that existing on the plate. In this way. since the two effects 
set up are equal and opposite. they cancel each other and thus 
prevent the circuit from oscillating. 

This system of oscillation control is known as the Roberts 

scheme of neutralization. and has been employed with great 
success in such popular circuits as the Roberts Reflex receiver. 
the General Radio Universal Receiver. the Aristocrat and 
others. 

The detector circuit is of the regenerative type and employs 
a tickler coil for regeneration. This is called the inductively 
coupled feedback system. Although a type -OlA tube is speci- 
fied for this part of the circuit. it is equally possible to employ 
the 200A tube. a special detector tube. In the -01A. the return 
connection from the lower side of the secondary of the detector 
coil is made to the minus side of the filament supply. whereas 
with the 200A tube the connection is made to the positive side 
of the filament supply. 

Two transformers of 3 }1 to 1 ratio are employed in a stand- 
ard transformer -coupled audio -frequency amplifier. A coupling 
transformer is located in the circuit between the final audio tube 
and the loud speaker. 

Construction 
In designing a receiver it is usually the aim of the designer to 

arrange the parts so that. first, the various pieces of apparatus 
are arranged to provide short direct connection one to the other, 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


790 

9T 
GND 

A 95 8.90 9135 C-i C-B SPEAKER 

ir e t1 Q 4 11 Q 1r 

Fig. 3 -The location of each 
part to be mounted on the 
baseboard is indicated here. 
Before permanently fasten- 
ing the units in place, lo- 
cate them temporarily and 

check with this layout 

A behind -the -panel view of 
the Boy Scout Four 

and secondly. the tuning 
and other control units are 
placed so that a symmetrical 
panel appearance is ob- 
tained. 

It used to be the general 
practice to construct a re- 
ceiver much in the same 
fashion as the circuit was 
drawn. That is. the r.f. and tuner ele- 
ments took up the left end of the base- 
board while the audio channel was strewn 
along the right end. This resulted in an 
unbalanced panel appearance. Now the 
practice is quite general to lay out the 
apparatus in the form of a U which has 
been dropped over on its left side. thus 

. On the lower side of the U is placed 
the r.f. and detector apparatus while the 
audio parts are situated along the upper 
side. Not only does this practice make 
for greater compactness and cleaner panel 
appearance. but it also materially shortens 
the connecting leads. 

A ssembly 
The first thing to do is to obtain the parts as listed in the 

parts list. Since the receiver has been actually built with these 
parts. and the layout made accordingly, it is recommended that 
no substitution be made unless the substituted parts are some - 
what like those recommended. 

After all the parts have been purchased. the 7 by 18 panel 
should be drilled according to the drilling layout shown in 
Fig. 4. It is well to make the hole first with a small drill. say 
a No. 28. and then, where necessary. enlarge with a bigger drill 
to the proper size. 

When all the holes have been drilled. the two tuning con- 
densers. the volume control and the detector coil may be 
mounted in their proper places on the hack of the panel. 

Then, following carefully the layout of the baseboard parts. 
as shown in the accompanying photographs and in Fig. 3. the 
sockets. transformers. etc.. should be placed in position. Once 
you have decided that these parts are in their right places they 
should not be moved, but fastened securely to the baseboard 
with round -head brass woodscrews. 

The binding post strip is held to the rear edge of the base- 
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board by three round -head brass wood - 
screws. When all the baseboard parts 
have been mounted, the panel is fastened 
to the front edge of the base. 

Wiring 
The wiring of the receiver is most 

easily accomplished with the aid of a 

soft, solid, well -insulated wire. This type 
of wire takes solder well and makes a 
clean, firm, soldered joint. All connec- 
tions should be soldered to insure perma- 
nence of operation. 

The picture wiring diagram shown in 
Fig. 2 will aid materially in making these 
connections. It is suggested that a regu- 
lar procedure be adopted in wiring the 
set. First wire all the filament circuits, 
then all the grid circuits, then all the plate 
circuits. 

IB 

Operation 
Before the receiver can be 

operated satisfactorily it will 
be necessary to provide a 
good antenna and ground sys- 
tem. If the set is to be used 
in your Troop Headquarters, 
the antenna- ground system 
can be a permanent one. If 
the set is to be used in camp, 
then you will have to get 
along with the best antenna 
and ground which conditions 
will permit. Generally, the 
antenna should be about 75 

Fig. 4 -The panel of the re- 
ceiver should be laid out and 
drilled for mounting holes, as 

shown in the layout below 

1- + 
i 

tz 31 
I 

ADRIL: ¡DRILL 

,. 
1-L 

-<5¡¡DRILL eDRILL f 
=. 
1 t 

- 

NOTE HOLES MARKED THUS OO TO BE I} DRILL AND COUNTERSINK 
AU. OTHER HOLES TO BE EDRILL EXCEPT AS NOTED 

feet long and fairly high. say 40 to 50 or more feet. In camp. 
an iron pipe driven into moist earth will provide a satisfactory 
ground. 

Three 45 -volt "B" batteries. two 4% -volt "C" batteries and 
one 6 -volt storage battery are required to operate the set. The 
r.f.. detector and first audio stages require -OlA type tubes. 
while a -12A is used in the final audio stage. 

Connection of the batteries to the binding post strip is shown 
in the diagram. Fig. 5. 

When all these connections have been made, the tubes in- 
serted in their sockets and the loud speaker. antenna and 
ground connected to their respective posts, the set is ready for 
final adjustment. 

With the tuning controls set so as to receive a weak signal, 
turn up the regeneration control slightly so that a whistle or 
squeal is heard in the loud speaker. Now, if by turning the 
left -hand tuning dial (Cl) an uneven squeal is produced, having 
two distinct but unequal peaks to the whistle, it is an indica- 
tion that the neutralization of the r.f. stage is not perfect and 
requires adjustment. This is done (Continued on page 872) 
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Solving a 

Broadcaster's Dilemma 
Problems That Arise in Connection With Receiving Sets 

Are Really Insignificant in Comparison With 
Those of Broadcast Station Operation 

TROUBLE was brewing at KNX, 
and wise studio underlings. seeing 
the storm clouds gathering about 
the station manager's brow. were 

scurrying to cover.. True. reports trickled 
in constantly from the forty -eight states 
of the Union, from Canada, Mexico, 
Cuba. and Alaska. with a fair sprinkling 
of acknowledgments from Australia, New 
Zealand. Japan, England, and various 
South Sea islands. But listeners in parts 
of the surrounding area, including the 
northeastern suburbs of Los Angeles, had 
reported that KNX was not coming in as 
well as before it had moved its transmit- 
ter from Hollywood to a point in San 
Fernando Valley, seven miles away. where 
it is operated by remote control from the 
studio on the Paramount Pictures' lot. 
And when things begin to happen to the 
local service area there is bound to be 
trouble. Broadcasters must fully cover 
the local area whether distant listeners 
are served or not; and it was the desire 
of the owners of KNX that their station 
blanket Southern California with a bump- 
ing signal amply strong to override static 
and atmospherics at all times of the year. 

Technicians scratched their heads. The 
usual number of amperes were going into 
the antenna, and field strength tests 
showed 15,000 microvolts per meter at 
Santa Monica. 15 miles away. But up 
at Altadena, about 25 miles removed in 
a straight sweep up the valley, the inten- 
sity was somewhat less than the 10.000- 
microvolt level set up by engineers as a 
standard for "excellent, year -round loud- 
speaker reception." And when Naylor 
Rogers, station manager, called his tech- 
nicians into his office and in a few well - 
chosen words delivered an ultimatum to 
the effect that something was wrong and 
that the technical honor of the station de- 
pended upon their finding out what it 
was. things began to move rapidly. 

Within a short time Ole M. Hovgaard, 
a survey engineer of the Bell Telephone 
Laboratories, was summoned. Earle C. 
Anthony, Packard distributor and owner 
of KFI, heard of what KNX was doing. 
and generously tendered the use of a 
seven- passenger Packard straight -eight 
phaeton. Into this vehicle was loaded all 
the apparatus necessary to determine the 
way a station's wave was behaving after 
being shot out from the antenna into 
space. 

By C. S. Gleason 

THE great majority of lis- 
teners have little occasion 

to learn about the inside prob- 
lems which arise in the effi- 
cient operation of a high - 
power broadcast station, and, 
providing no interruption oc- 
curs during the enjoyment of 
a favorite feature, they prob- 
ably care even less. 

But let a break occur, and 
their first move is to telephone 
the station to know "why." 
Some even are stirred to put 
their thoughts -or at least 
some of them -on paper in 
no uncertain ternis, for the 
benefit of the station manager. 

:%'Ir. Gleason, the author, 
tells here the story of how one 
station, out on the west coast, 
after moving to improve its 
service, found that the local 
area was not being served as 
well as before the change. 
Simple though the trouble ap- 
peared to he, it required a 
good deal of time and labor to 
track it down. 

Although not intended par- 
ticularly for the guidance of 
station managers, this article 
will undoubtedly open up to 
them new lines of thought. At 
the same time, it will give to 
broadcast listeners some ink- 
ling of the tremendous prob- 
lems which beset the station 
manager in his efforts to re- 
main on the air "on schedule." 

Upon a geological survey map showing 
the contours of the surrounding district. a 
circle was traced around the station's lo- 
cation, with a radius such that the cir- 
cumference followed, as closely as pos- 
sible, existing boulevards. This repre- 
sented the ideal field distribution. Then. 
with the transmitter at KNX running at 
fixed output, a point on the circumference 
of this circle was selected. Here a spe- 

cial shielded superheterodyne was tuned 
to KNX's wave and the reading of a 
milliammeter placed in the plate circuit 
of the second detector was noted. Then 
a local oscillator was substituted as the 
source of current, and the intensity of its 
output adjusted until the milliammeter 
reading was the same as before. The os- 
cillator output thus measured KNX's field 
strength. At various points within the 
circle other readings were taken. 

By the time the circuit was completed 
and the readings plotted upon the map, 
with the points of equal field strength 
connected by a smooth line. the resultant 
figure was far different from the perfect 
circle of ideal distribution. The general 
trend of the loops and kinks was roughly 
toward a figure- eight. with several minor 
bulges giving a clover -leaf effect. Evi- 
dently the radiation was most effective in 
a line running approximately crosswise to 
the valley and down to the ocean. But 
over a sector N. 130' E.. and over most 
of Hollywood and Beverly Hills. the radi- 
ation was weaker -about 67'; Of that to 
the east and south. in which direction lay 
the Santa Monica fountains. a long. low 
range running north- northeasterly down 
to the ocean. and attaining a height. at 
some points. of approximately 1.400 feet. 

Mr. Hovgaard knew that mountains. as 
well as skyscrapers and city areas. have a 
pronounced screening effect. This effect 
he set about to measure. Over the few 
existing roads through these mountains - 
many of them hardly more than trails, 
rough and crevassed by the rains -went 
the field car. Measurements were taken 
at points on an ever- widening spiral. ter- 
minating at last beyond the mountains. 
And when the results were plotted upon 
the map, it was found that on the far 
side of the mountains the signal strength 
dropped sharply. the shadow effect in 
places reaching as high as The out- 
look for improving reception was not 
bright, since it was not considered practi- 
cable to change the physical features of 
the topography so as to straighten out the 
clover -leaf into a nice. symmetrical circle. 
Boundless as was Mr. Rogers' faith in the 
ability of the Bell engineers, it was not 
sufficient to move these mountains. 

But Mr. Hovgaard did not believe that 
this told the whole story. The intensity 
on the side away from the mountains was 
also low. Why should there be a shadow 
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The country surrounding KNX's transmitter mapped by a Fairchild ship. The clover -leaf outline indicates the field 
before new insulators were installed. The oval shows the result of the change which redistributed the field to the nearly 
perfect circle of theory. The largest curve illustrates the effect of the Santa Monica Mountains upon the station's radiation 

where there was nothing to cast one? So 
he set out on another series of tests. The 
frequency was lowered to 700 k.c., and a 
new curve was plotted. 

"Aha!" exclaimed Mr. Hovgaard. "The 
plot thickens!" 

The distribution of the field, while not 
perfectly uniform. was at least ovular in 
shape. And the reason, deduced Mr. 
Hovgaard, was what he termed "tower 
resonance." 

Now the antenna at KNX, as will be 
seen from the photo. is a single vertical, 
six -wire cage 179 feet long, swung be- 
tween two graceful steel towers 225 feet 
high and 550 feet apart. It so happened 
that the natural period of the tall slim 
masts coincided very closely with the fre- 
quency assignment of KNX: namely, 
1.050 k.c. The towers therefore acted as 
resonant circuits, and a large current was 
easily induced in them by the passing 
wave, with the result that the field was 
greatly distorted in that direction. 

In his report, Mr. Hovgaard summed 
up the situation briefly as follows -that 
the trouble was due to four causes: 

(1) Directive and inefficient perform- 
ance due to tower resonance. 

(2) High attenuation by the Santa 
Monica Mountains. 

(3) The relatively highly carrier fre- 
quency. 

(4) The relatively great distance of the 
station from the local areas to be served. 

Although it is true, he said, that 
greater distance of transmission had been 
obtained more easily on the shorter 
waves, it is also true that for local 
service, which depends upon the "ground 
wave," the lower frequencies are attenu- 
ated less with distance and so can serve 
larger areas dependably. Given equally 
powerful stations and equally efficient 
antenna systems, the signals at fifteen 
miles' distance from a station on 1,050 k.c. 
will be 15% lower than from a transmit- 
ter on 700 k.c. At greater distances, this 
effect is even more pronounced. The in- 
tensity of the ground wave falls off rap- 
idly with distance: for example, on 1.050 
k.c. it will take only one kilowatt of power 
to produce the same signal as will be 
heard at 15 miles with five kilowatts out- 

put. The one -kilowatt signal at three 
miles is four times as strong as that from 
a five -kilowatt station at fifteen miles. 
Therefore it is a good thing to get as 
close to the area to be served as possible, 
bearing in mind, however, that too close 
proximity to business districts may result 
in high attenuation and "shadows" cast 
by tall, steel -frame buildings. 

"Well, what are the remedies ?" Mr. 
Rogers wanted to know. 

"There are a number of possible solu- 
tions," replied Mr. Hovgaard. "First, 
you can move closer to the city. That is 
expensive. Second, you can increase your 
power, provided the Radio Commission 
will let you. That is cheaper and has the 
advantage that at the same time your 
distant service range is increased. Third, 
you can change your carrier frequency - 
with the consent of the Commission, of 
course -from 1,050 k.c. to 720 k.c. or 
less. This will avoid resonance with the 
towers, and will improve the field.strength 
in the more important areas by about 
100% -an audio frequency improvement 
of about twelve decibels. 
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1.. 

The towers of Station KNX after in- 
sulators have been installed in order 
to minimize their absorption effects 

Fourth. you can erect a new and larger 
antenna, with two 350 -foot steel towers 
700 feet apart and mounted on insulated 
footings. which will break up the electri- 
cal circuit of the masts and prevent reso- 
nance with the carrier. If you do this, 
you may expect an improvement of 1S0!ó 
in the Beverly Hills region and about 

in other directions. Or you can 
reduce the height of your present towers. 
in order to reduce their natural period 
until it no longer approaches your trans- 
mitting wavelength. By lowering the 
towers to 150 feet the resonant frequency 
would be shifted to about 1,500 kilo- 
cycles. 

Sixth. you can doctor up the masts and 
change their resonant frequency by load- 
ing them electrically with inductances; 
this is not a sure cure nor entirely effec- 
tive. A multiple -tuned antenna would 
get around the difficulty, but it would be 
expensive for the amount of improvement 
it would give. Lasty. you can insulate 
the footings of the present antenna by 
installing insulators, thus breaking up the 
electrical circuit. This would give you 
an improvement of 50q in Hollywood 
and Beverly Hills -an audio gain of 
seven decibels." 

"Well." said Mr. Rogers. "we know we 
don't want to move. We have had trou- 
ble enough finding our present location 
without breaking up housekeeping and 
moving again. Even if we should in- 
crease power, we would still be resonat- 
ing with the towers. We want to make 
the most of the wave we radiate. To get 
a new frequency assignment would at 
least take time, if it were possible. We 
don't want to wait, nor do we want to 
rebuild our antenna if it can be fixed up 
as it is. It would be too bad to spoil our 
beautiful towers by cutting them off at 
the top. Your sixth and seventh solutions 
you yourself do not regara as very satis- 
factory. What about insulating the pres- 
ent masts ?" 

"It can be done." replied Mr. Hov- 
gaard. 

"Do it," said Mr. Rogers. 
The Ohio Brass Company set to work 

upon the design of a new insulator to 
meet the specifications of the technicians. 
They brought forth a pattern consisting 

A close-up view of one of the mas- 
sive insulators which solved the 

problem 

793 

of four round brown porcelain columns 
grouped together between heavy steel 
plates, with a large shield at the top to 
keep out the weather. At the base was 
provided a chamber with an outlet nor- 
mally sealed by a steel plug, which can 
be unscrewed, so that in case moisture 
should cause the insulators to leak, corn- 

(Continued on page 875) 
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and Everywhere 
the ,Mike 

MOBILE recording in sound motion picture work in- 
cludes newsreel applications and "location" jobs, a 
term which. in movie parlance, applies to any part of a 
production not made in the studio. The location may 

be on the grounds of a Beverly Hills estate, at the seashore, in 
the desert, or in any other place appropriate to the action of 
the photoplay. This article is concerned principally with the 
recording technique of dramatic productions on location. 

The photographs at the top of this page show two "on loca- 
tion" scenes. Both clearly depict the microphone beams and 
"blimps," which, housing the cameras, reduce operating noises 
to a low level. The photo at the right, with the Mojave 
Desert background, shows the trucks which contain the re- 
cording equipment and engine -driven generators for current 
supply. 

In many ways out -of -the- studio recording taxes the ingenuity 
of the sound technician to a greater extent than stage work. 
just as the broadcaster meets problems in field work which are 
not encountered in his own building. The hazards of temporary 

Probably no one is better qualified to write 
about sound and its place in the motion pic- 
ture industry than Carl Dreher, who is a 
well -known radio engineer. He was former- 
ly Chief Engineer of the National Broad- 
casting Company, and later for the R. C. A. 
Photophone. He is now Director of Sound 
for the R. K. O. studios, at Hollywood, 
California. 

This is the fifth in his series of articles de- 
scribing the use of sound amplifier equipment 
in the production of talking moving pictures. 
These articles will prove a reliable source of 
information on the technique of the art, and 
should be of exceptional interest and value 
to those engaged in sound motion picture 
work. 

Following are the titles of articles from Mr. 
Dreher's pen, which have been published in 
R: %uto News, and the issues in which they 
appeared: 
"Opportunities in the Radio and Audio Arts "..July, 1929 
"The Analogy between Radio and the Talking 

Pictures" August, 1929 
"When Camera Meets Mike" December, 1929 
"The Movies Come to Life" February, 1930 

The talkie sound engineer is 
when he takes the microphone 

By Carl 

connections. damage to equipment in transit. extraneous noise 
and the limitations of portable equipment all must be faced. 
On the other hand, acoustic conditions, barring noise inter- 
ference. may be as good or better. 

The diagram, Fig. 1. shows the principal elements required 
for field recording. These components are all present in fixed 
recording. but in somewhat different forms. For example, in 
the studio the connections between the units are usually per- 
manently installed in conduit. On location a good part 
of the connections is likely to run through temporary cables 
laid on the ground. In the studio the recorder may operate 
off the city power supply; on location a generator driven by a 
gasoline engine is often the source of power. 

A single closed motor truck is generally used for the trans- 
portation of the equipment. Some exterior and interior views 
of typical trucks are illustrated. Usually two motor trucks are 
utilized, one for supplying power, the other for housing the 
amplifiers and recording equipment. In newsreel work all of 
the apparatus is in one truck, but the principles of operation 
are the same in both cases. 

Truck Recording Equipment 

While standardization in this field is far from complete, and 
there are wide variations in the equipment considered necessary 
for location recording by the various producers, the following 
list of master items covers the average outfit: 

1. Motor truck, W-2 ton size. 
2 Microphones (three to twelve), generally of the con- 

denser type, with associated amplifiers. 
3. Recording amplifier (one or two) with associated control 

and measuring equipment. 
4. Film recorder (one or two). 
5. Camera equipment, including means for synchronous 

driving. 
6. Film magazines and accessories. 
7. Intercommunicating telephones. 
8. Connecting cables. 
9. Power supply (inverted rotary converter or motor genera- 

tor; storage batteries; dry batteries), and control equipment. 
Mobile recording may be done on wax, but this is in the 
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that Mary W ent 
Was Sure to Go 

795 

beset with all sorts of woe 

outdoors for "Location" Shots 

Dreher 

nature of a special development, and the description here will 
be confined to recording on film. 

Service Requirements 

The service requirements of each of the main elements of a 
mobile recording system, as enumerated above, will be dis- 
cussed briefly. The truck must be large enough to hold the 
apparatus and three or four operators. The 1/ -ton size shown 
is adequate for most purposes. but a 2 -ton machine affords more 
room and is usually preferable. Speed. ability to traverse all 
kinds of country, and easy riding qualities are all essential. 
Speed of every kind is always necessary in the movies, because 
of the inordinate expense of production -quite an ordinary 
picture may run to $10,000 a day on location. Ability to get 
anywhere is equally essential, since locations are not picked for 
accessibility alone; the truck may have to go up mountains or 
into desert country where the roads are merely paths in the 
sand. It is expected to reach any place a well -built passenger 
car with a powerful motor can penetrate. And because of its 
delicate equipment, the truck must ride easily. When it gets 
to the location, the lenses, tubes, and connections must be 
intact, to mention only a few of the components. 

The condenser microphones supplied with a mobile recording 
channel generally do not differ from those with their associated 
shell- encased amplifiers, which have become standard in sound 
picture work because of their low background noise, ability to 
work in any position, and mobility during a "take." The 
recording amplifier and the recorder proper are also likely to be 
the same as in the studio. Only a few different models of film 
recorders have been developed, and most studios have only 
one type, so perforce the same equipment is used in fixed and 

(Above) Interior view of the R. K. O. 
sound truck. A film recorder is at 
the left. although not visible in the 
photo. In the foreground may be seen 
the monitoring loud speaker. (Right) 
Exterior view of an R. K. O. sound 
truck. Some sound trucks are capable 
of a speed of 55 miles per hour, and 
are able to traverse the most difficult 

roads 
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movable installations. There is more chance for variety in 
the amplifiers. While the studio types, suitably mounted, are 
often utilized, there is a tendency in the field to use tubes with 
low power consumption, and sometimes it is expedient to split 
the stages. Fui ^xample. as in Fig. 2 the microphone may 
have two stages in its associated amplifier. followed by three 
stages in a portable. dry -battery operated amplifier of the 
broadcast type, located relatively near the pick -up point, this 
in turn feeding an output unit of one or two stages in the 
truck close to the recorder. 

Camera equipment for dramatic location work is rarely 
carried in the sound truck. The 
camera department usually has a 
truck of its own, capable of carrying 
four cameras and the necessary tripods. 
dollies or camera trucks (equipment 
for photographing with the camera in 
motion) and other accessories. In 
newsreel work, however, the picture - 
taking equipment goes with the sound 
truck. In either case the cameras are 
driven synchronously with the re- 
corder by electric motors and asso- 
ciated control equipment. Since pic- 
ture and sound are usually photo- 
graphed on separate films and corn- 

Interior view of a 
Paramount sound 
truck, a complete 
laboratory on 

wheels 

MICROPHONES 

POWER 
SUPPLY 

(Above) Sche- 
matic diagram of 
recording appa- 
ratus. (Left) 
From left to 
right, in this 
sound truck, are 
shown the mix- 
ing panel, battery 
box, amplifier 
rack and machine 

control panel 

bined in printing. marking facilities must be included. Mark- 
ing is accomplished electrically by fogging the sound track and 
the edge of the picture film: a simpler expedient is to slap a 
pair of hinged sticks together near the microphone and within 
the camera field. resulting in characteristic marks on the sound 
track which are then matched with the picture frame showing 
the sticks meeting in the impact. 

Sound trucks usually carry six to sixteen 1000 -foot film 
magazines for recording. and of course means are provided for 
constantly renewing the supply of unexposed film. An ingenious 
accessory device is used which is illustrative of the need for re- 
sourcefulness in location work generally. Both the sound and 
camera departments must develop test strips of film on the 
spot. to ascertain exposure conditions. position and density of 
sound track. etc. This is accomplished by means of a light - 
tight box large enough to hold in the bottom a jar of de- 
veloper, a jar of water. and a jar of fixing solution. A film 
magazine mounts on top over a trap door which permits access 
for filling the jars. One side of the box is black cloth with 
two sleeves in which the operator inserts his arms. An elastic 
band within each sleeve makes the joint light -tight. The ex- 
posed strip is pulled down out of the magazine. passed through 
the developer for an appropriate time. washed. immersed in the 
hypo jar for fixing, washed again. and removed for drying and 
inspection. For developing very small quantities of film where 
the photo -chemical elements are not critical, such a box is the 
equivalent of a dark room. 

Not much need he said about intercommunicating tele- 
phones. which in general do not (lifter from the headsets and 

PECOFDE, 
. 

breast transmitters familiar in broadcast 
or picture studio practice. Cables and 
plugs. however. are of the utmost im- 
portance. The massive type of termina- 
tion employed for microphone cables is 

shown on the left side of the Paramount sound truck. The 
currents passing through such a connection are insignificant and 
would normally require only 'the lightest kind of plug -and- 
socket combination, but in a business where noise -free. per- 
fectly tight waterproof connections are vital. it pays to use 
only heavy contact equipment. The insertion having been 
made. the connection is locked by means of a heavy threaded 
ring. Note also the size of the rubber -covered cables and the 
mechanical reinforcement where the cable enters the plug. 

Mobile Power Supply 

The principal problem in mobile recording is the electrical 
power supply for the equipment. This breaks down into the 
following elements: 

1. Alternating current supply for interlocking cameras and 
sound recorders. 

2. Filament supply for amplifier tubes and exposure lamps, 
marking, etc. (Usually 6 -12 volt storage battery.) 

3. High voltage for polarizing condenser transmitters and for 
amplifier plate supply. 

The alternating voltage is usually 110 '220 volts, 3 phase. 
50 '60 cycle. The reason for the alternative frequencies is that 
most of the Western picture studios are located in a section of 
Los Angeles where the municipal power supply is 50 cycles, 
and they usually prefer to use the same cyclage for studio and 
location work. so that all the recorders may be interchangeable. 
The a.c. generator is often not coupled directly to a gasoline 
engine because of the difficulty of maintaining the close speed 
regulation necessary. Instead. there may be a separate power 
truck in which the gasoline motor drives a d.c. generator which 
in turn supplies power to a d.c. -a.c. motor generator. or in- 
verted rotary converter. with appropriate voltage regulators, 
speed regulating. controlling and metering equipment. 

The trouble with this combination is that noise from the 
gasoline engine may interfere with recording near by. Hence a 
32 -volt storage battery is frequently utilized to supply power 
for a d.c. -a.c. motor generator set. the motor of which is a 32- 
volt d.c. machine. This arrangement is relatively quiet. and in 
the open air may be used a few hundred feet or less from the 
pick -up point. The storage battery is charged during the 
night, or when shooting is not in progress. by a gasoline -driven 
charging generator. or, if an electric power supply is available, 
through a resistance or rectifiers. In newsreel work. for ex- 
ample. the truck is generally stored in a garage overnight. and 
both d.c. and a.c. chargers are included in the equipment. so 
that it is necessary only to connect a cable to the power supply. 
On location, however. the company may he working far from 
any electric power supply. and hence the ultimate source of 
power must be a gasoline engine. This may be the automotive 
engine itself, equipped with a power (Continued on page 86 7) 
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The radio- equipped Lockheed Air Express flown by Capt. 
Hawks in his record -breaking flights 

797 

Capt. Frank M. Hawks. holder of the East to 
West and West to East speed records, in the 

control cockpit of his plane 

How My Radio Helped Me Break 
the Transcontinental Air Record 

By picking up weather reports I was enabled to avoid 
storms and fog and take advantage of favorable winds 

By Captain Frank M. Hawks 
TO those readers who 

are technically in- 
clined and who might 
be interested in the 

characteristics of the I 'est- 
ern Electric radio equipment 
which I used in my Lock- 
heed Air Express, Texaco 5, 
the plane which holds both 
transcontinental speed rec- 
ords, I shall divide this data 
into two divisions. 

First, the electrical char- 
acteristics: This set covers 
a range of from 600 to 12.000 meters and is entirely remote - 
controlled. The circuit consists of two stages of radio -frequency 
amplification. a detector and one stage of audio -frequency am- 
plification. Heater type screen -grid tubes are used in the r.f. 
and detector stages. This type of tube, used as a space -charge 
grid detector, permits very high sensitivity. The input or 

Here is a complete Western Electric airplane receiver installa- 
tion consisting of receiver, wind -driven generator and remote 

control panel 

Compactness distin- 
guishes the Western 
Electric 8A airplane re- 
ceiver used by Capt. 
Hawks in his transcon- 

tinental dashes 

To the right, the circuit 
employed in the 8A re- 
ceiver. It consists of two 
r.f. stages, a detector und 
one resistance -coupled 

audio stage 

antenna stage is provided 
with a special input filter to 
avoid interference from un- 
wanted stations. 

Second, the physical char- 
-1 acteristics: the receiver is 

made of duralumin, and its 
dimensions are approxi- 
mately 6" x 10" x 12 ". The 
weight is approximately 
16j pounds. This re- 
ceiver is arranged with its 
own shock -absorbing plat- 
form, permitting easy as- 

sembly and removal from the plane for servicing. There are 
two remote- control units. thereby permitting the receiver to be 
mounted in any convenient location in the plane. Located in 
the pilot's cockpit. they consist of a volume control and a 

remote tuning control. Usually the power is supplied to the 
filaments directly from a twelve -volt (Continued on page 866) 
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ReaL Quality 
Rep vo d UCtIOPI 

T has become the custom, in re- 
porting on audio transformers and 
loud speakers, to give the fre- 
quency characteristics as though 

they were the whole story. Unfortu- 
nately, they are only half of it. To get 
perfect reproduction it is necessary to 
obtain an exact counterpart of the im- 
pressed wave not only in frequency but 
in form. 

Speech is a very subtle thing. It takes the average human 
being about five years to acquire the first essentials of it. The 
actual mastery of the fine points comes much later. These 
tine points of inflection are largely lost in reproduction; speech 
from a phonograph is usually difficult to understand, and even 
with the elaborate equipment used in talking movies only a 
select few sound well through the microphone. However, good 

A discussion of wave -form distortion 
in audio equipment -its causes, 

and its effect upon tone. 

Cross sectional views of dynamic (left) and 
electrostatic (right) reproducers 

reproduction of wave form is by no means impossible, as is 
demonstrated by the fact that stage stars turned down in Holly - 
wood have no difficulty in complaining to New York over the 
telephone. 

It is the purpose of this article to discuss wave -form distor- 
tion in an elementary way. For the sake of simplicity let us 
start with an ideal system consisting of a "perfect" loud 

Phonograph pick -up with cover removed 

Inner details of a pick up. (Below) Changes 
which take place in wave -forms 

A 

IMPRESSED WAVE 

(a) lbl 

B 
IcL 

VOLTAGE OUTPUT 
CAPACITY MICROPHONE 

(a 
C 

(ç') 

(b) 
DIAPHRAGM MOTION 
DYNAMIC SPEAKER 
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A Laboratory 
oscillograph for 
studying wave 

forms 

insulated from each other. These plates form a variable con- 
denser whose capacity is inversely proportional to the separa- 
tion of the plates. Furthermore. since the voltage across a 
condenser varies inversely with the capacity (if the charge re- 
mains constant), it follows that the voltage across the plates of 
the microphone will be proportional to the deflection. This 
is the exact opposite of the electrostatic speaker, and if the 
two are connected through a perfect amplifier, perfect repro- 
duction of the original wave will result. 

All phonograph pick -ups are based on the principle which 
governed the old-style magnetic microphone. It consists of a 
coil and a suitable magnetic circuit so arranged that the flux 

through the coil is in proportion to the de- 
flection of the diaphragm or phonograph 
needle. A movement of this needle will 
therefore induce a voltage in the coil, 
this voltage. of course. being propor- 
tional to the rate of change of magnetic 
flux. The output voltage is then propor- 
tional to the velocity of the diaphragm 
or needle. 'Phis, again. is the opposite 
of the dynamic speaker, so that the 
combination of these two will also give 
perfect reproduction. 

But here is the difficulty. Most stu- 
dios use condenser microphones. Mod- 
ern radios use dynamic speakers. What 
happens then? 

Suppose that the flat -topped wave 
shown at A is impressed on the micro- 
phone. This will give rise to a voltage 
proportional at every instant to the 
impressed wave. as shown at B. This 
voltage will cause the speaker to move 
with a speed proportional to it. Thus at 
the instant (a 1. the voltage in curve A 

is seen to he at a maximum value which 
is maintained) until (hi is reached. Dur- 
ing this period the speaker diaphragm de- 
flects at constant speed from point (a)' 
to point (b)'. The voltage then drops 
instantaneously from the positive max- 
imum at (Coutinrred on page Silt t 

By 

Graydon Smith 

speaker. a "perfect" amplifier and a 
"perfect" microphone. all of present - 
day type. Modern speakers can he rep- 
resented by two types for the purpose 
of discussion: the electrostatic and the 
dynamic. The electrostatic speaker is 
in reality a variable condenser, in which 
the usual rotor is replaced by an elastic 
diaphragm, and the stator is replaced by 
one or more fixed plates. When a volt- 
age is impressed on this device. the dia- 
phragm will deflect until its mechanical 
stiffness just balances the electrostatic 
force. This deflection is proportional 
to the voltage. 

The dynamic speaker. on the other 
hand. is quite different. It can he re- 
garded as an electric motor. It consists 
of a small coil or armature fastened to a freely floating cone. 
This coil is linked by a strong magnetic field. When a voltage 
is applied to the coil, a force is exerted on it. moving both coil 
and cone. This motion induces a hack electromotive force in 
the coil which bucks the impressed voltage. The coil will 
speed up until this hack E. M. F. just balances the impressed 
voltage (assuming no coil resistance. and hence no voltage 
drop*). after which the coil will move at constant speed. Th.-i 
velocity of the coil and cone is thus proportional to the volt- 
age impressed. and therefore the deflection is proportional to 
the product of the voltage and the time. 

Now let us see what happens in the microphone. Like the 
loud speakers. microphones can be classified in two general 
types: the condenser microphone and the magnetic microphone. 
The first of these is very similar to an electrostatic speaker. 
It consists of a fixed plate and an clastic diaphragm. properly 

0 

HMO 

ni..,n u n,r,rrrii.-,i... 

(Left) Two coupling systems: (Figure 1, 

above) A unique method of combining 
resistance with transformer couplings. 
(Figure 2, center) This auto -transformer 
arrangement gives greater gain per stage. 
(Figure 3, below) The action of a pick- 

up is likened to a potentiometer 

(Below) A novel arrangement for mea- 
suring the response characteristics of 

loud speakers and pick -ups 
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End view of the amplifier. Most of the 
wiring is concealed beneath the chassis 
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"Compactness" is hardly 
adequate to describe the 
diminutive physical di- 
mensions of this -45 
Loftin -White amplifier 

Building the Loftin- 
HIS is the second article to be published con- 
taining the only authorized circuit constants of 

the Loftin -White amplifier, and the third of a series 
written by Commander Loftin and S. Young White 
exclusively for R.auto NW's. Future articles will 
contain further details about the construction of this 
remarkable amplifier, which is conceded to be the 
most outstanding radio development in recent years, 
and destined to bring about far -reaching changes in 
the radio manufacturing world. 

Future issues of R.atno NEws will contain more 
details about the construction and the many appli- 
cations of this almost revolutionary development. 

Ithis third of our series of articles we had planned to 
discuss the underlying features of a.c. operation of direct - 
coupled cascaded tube systems, but we have received so 
many insistent requests for more details as to construc- 

tional features of a type of our system that we have taken 
occasion to design a 2 -tube system from parts we believe gen- 
erally available or obtainable, and having a -45 output tube 
as one modification over the -50 tube of the system described 
in our preceding article. The arrangement is diagrammatically 
shown in Fig. 1. 

It is assumed that our preceding RADIO News articles have 
been or will be read by those now interested, so that our 
present data are stated in the light of what we have heretofore 
covered. The output tube VT2 of Fig. 1 is of the -45 type. 
and therefore is operated with 250 volts plate potential and 50 

Complete details and constants f or 
able engineering development 

By Commander Edward H. 

volts negative grid potential. giving the normal -45 tube plate 
current of 30 milliamperes, these figures and others to follow 
being. of course. approximate within practical limits with nor- 
mal line voltage. Once the system is properly set up the usual 
variations in line voltage will have negligible effect. 

Input tube VT1 is of the -24 type, and for the constants 
hereafter given should preferably have the mu of 400 normal 
to commercial tubes of this type. Because of occasional leak- 
age between the cathode and heater of commercial indirectly 
heated cathode tubes, we follow the customary practice of 
using separate heater windings on power transformer PT for 
tubes Ti C and ß'T2. It is preferable to connect one side of 
the heater of VT1 to point a. 

Resistance arm Rl. carrying the 30 milliamperes of plate 
current of VT2. is made up of four elements. Rla, P, Ric and 
Rld. totaling approximately 6100 ohms, and consequently. a 
potential of 1S3 volts. Rla is 425 ohms, developing about 12 
volts; P is 200 ohms. developing about 6 volts; Ric is 775 
ohms. developing about 24 volts, and Rid is 4700 ohms. de- 
veloping about 140 volts. Thus. to supply the 250 volts for 
the plate of tube VT2 and the 183 volts for the arm R1, the 
filter system must deliver a total of 433 volts. 

A 28'0 type full -wave rectifier tube. RT. is supplied throu ̂ !t 
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Ease of construction is evident here. 
Tubes. a transformer, one choke, re- 
sistors and fixed condensers are all 

that enter into the assembly 

801 

Simplicity of design dominates the 
Loftin -White amplifier. The circuit of 

this one is shown on page 802 

White Amplifier 
building one type of this remark - 
are given here for the first time 

Loftin and S. Young White 

a power transformer. PT, wound to deliver approximately 400 
volts a.c. to each plate of the rectifier tube. from which to 
develop, through our filter, the 433 volts rectified current re- 
quired as arrived at above. The filter comprises a condenser 
Cf. of 1 microfarad in our case, although a larger value may 
he used, and a choke L of 20 henries, also subject to increase 
if desired. 

An output condenser C2 of 1 microfarad and a by -pass 
(around arm R1) condenser C3 of 1 microfarad are essential. 
The output capacity C2 may be increased one or more micro - 
farads, as indicated in dotted lines by C'2, in which event an 
additional filter condenser C'f. indicated in dotted lines, of a 
value corresponding to that of C'2. must be included, but no 
change should be made in the value of C3. irrespective of what 
is done to C'2 and C'f. The purposes and reasons for these 
modifications to include C'2 and C'f. and the necessity for not 
changing the value of C3. wil be stated later. 

Coupling resistor Rc has a value of % megohm. and should 
preferably have very low distributed capacity. We usually 
employ the internally treated glass tube type of resistors for 
coupling purposes. We have heretofore stated that the values 
of the coupling resistors may be varied through wide ranges 
for obtaining a variety of results, but suggest making no 

change in Rc in the present model until we have fully explained 
the procedure. the reasons therefor, the accompanying other 
modification of constants, and the results to be expected. 

Resistor R3, as explained in our preceding article, coöperates 
\ with resistor Rla to develop initial grid bias for T1, and to 

vary automatically the bias for drift correction or stabilizing. 
and for desirable bias change when receiving carrier currents of 

different intensities. In the present embodiment R3 is 50.000 
ohms. and, with the combined plate and screen -grid current of 
VT1, develops a negative potential of about 14 volts with 
respect to the grid of VT1, which, opposed by about 12 posi- 
tive volts in resistor Rla, provides an initial bias of about 2 

negative volts for the grid of VT1. The current through R3 
is only about 280 microamperes, so that the wattage or heat 
characteristics of this resistor are in nowise severe. thus making 
a suitable resistor for this function easily obtainable. 

Resistor R5, of about 25.000 ohms. and resistor R6, of about 
100,000 ohms (values not critical). divide the 250 plate volts 
of VT2 into two portions, with a junction at point e, to which 
Rc is connected, giving about 50 volts between points d and 
e while increasing the current drain on the filter a negiligible 
amount. These 50 volts added to the 183 volts across RI, 
less the opposed 14 volts in R3. give approximately 220 volts 
between the cathode of VT1 and filament of VT2. In order to 
follow out one of our principles of operation. termed by us 
"symmetrical operation," these 220 volts are equally divided 
(110 volts each) between the filament -plate impedances of 
VT1 and coupling resistor Rc. In other words, we substantially 
match the internal and external output impedances even when 
dealing with the very high internal output impedance of screen - 
grid tubes. 

Having previously pointed out that the -45 tube used at 
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Economy is an outstanding feature of the Loftin - 
White system of amplification as exemplified in the 
one shown above, built from the Electrad kit. The 
constants for the -45 Loftin -White amplifier, to the 
right, are as follows: Ria, 425 ohms; P. 200 ohms; 
Ric, 775 ohms; Rld. 4700 ohms; Rc, !z megohm: 
R3, 50,000 ohms; RS, 25,000 ohms; R6, 100,000 
ohms; Cf, C2. C3, I mid.; L. 20 henries. PU indi- 
cates the phonograph pickup and VC the pickup's 

volume control 

VT2 requires but 50 volts grid bias. the 110 volts 
established across Rc are of course far too much for 
bias. The 50 volts of R5 are. however. opposed to 
this I10 volts in Rc with respect to grid and fila- 
ment of VT2. so that the effective grid bias of \'T2 
is so close to normal that the self -adjusting charac- 
teristics of the system will automatically adjust for 
correct operation. 

Taking into consideration the opposed potentials 
in R3 and Rla. the point c is about 28 volts positive 
to the cathode of CTl (see preceding details of 
potentials): that is. the screen -grid of \'TI is 
operated about 28 colts positive. 

The hum -bucking, grid filtering and screen -grid filtering fea- 
tures of the present arrangement include a modification of 
the arrangements for these effects described in our preceding 
RADIO \rues article. Here we use but one condenser, Cgh. for 
these several functions, the condenser having a capacity value 
of 1 microfarad. and being connected between the cathode of \'Tt and a contact arm on a 200 -ohm potentiometer P. It is 
apparent that the 50.000 ohms of R3, coöperating with the 
1 microfarad of Cgh, constitutes an effective filter for hum 
currents and signal currents. with respect to both grid and 
screen grid of \'T1, but the variable connection of condenser 
Cgh to potentiometer P permits selection of a point where the 
hum introduced on the grid of \'T1 is just right in phase and 
amplitude to buck out the hum currents arising throughout the 
system. The effectiveness, and the reasons therefor, of hum - 
bucking in direct -coupled systems were discussed in our pre- 
ceding article. 

In the arrangement of the preceding article a separate con- 
denser of large value connected directly between the grid circuit 
and the cathode of VT1 was used for filtering. and a separate 
condenser of small value connected to a selected point in arm 
RI was used for hum -bucking. Because of the small value of 
the hum -bucking condenser the hum -bucking potential selected 
from arm Rl had to be large. Obviously with the present 
arrangement the large value of condenser Cgh permits selecting 
a hum -bucking potential from arm Rl of much lesser value. 
In other words, in the present case potentiometer P is nearer 
the negative end of R1 than in the arrangement of the pre- 
ceding article. 

Output condenser C2 serves to localize signal current in the 
output of \'T2, and thus lessen the signal current in arm RI, 
which may give rise to feed -hack troubles. C2 is of course 
increasingly less effective for this purpose, the lower the signal 
current frequencies. By -pass condenser C3 serves to shunt 
both hum currents and signal currents from arm RI. While 

RADIO \t<ws EMI MLARCtt, 19:30 

C3 was not used in the arrangement of our preceding article. 
its use makes the matter of fixedly selecting the hum -bucking 
point in potentiometer P. with expectation of being satisfactory 
for hum suppression for any change of tube at VT1, more cer- 
tain. and gives a better hum suppression for all tubes. In 
fact. when properly adjusted the hum is so low that a meter 
reading of it is quite difficult, unless there are leakage or grid 
emission currents in the particular tube used. 

Once a location of potentiometer P and adjustment of its 
contact is had with by -pass condenser C3 in position, the value 
of this condenser should not be altered. The new value will 
not satisfy the original location and adjustment of P. 

We have previously pointed out that additional output ca- 
pacity C'2 and filter capacity C'f are not essential. They make 
for extreme refinement in the matter of delaying the falling oft 
of amplification at frequencies so !ow that they are not repro- 
duced in the present construction of dynamic and other 
speakers, so that the improvement is only detectable in pre- 
cision measuring apparatus. However, in the event C'2 is 
added to include 1 microfarad or more, C'f should be added in 
capacity to match the addition in C'2. 

The input of 'Tl is shown to include a phonograph pick -up, 
PU, connected through a conventional resistance volume con- 
trol, \'C. Connection should be made directly in the input 
circuit as shown. a step -up transformer being both unnecessary 
and undesirable. The pick -up may be substituted by a con- 
ventional tunable circuit for radio work, but we do not advise 
trying to include any radio -frequency stages in advance of 
Fig. 1 until we have had opportunity to cover this phase of 
extension of the system. The operation of the arrangement 
directly from an antenna will give adequate idea of its extreme 
effectiveness both in sensitivity and selectivity as a detector - 
amplier. 

A dynamic or other loud speaker may he used. but in view 
of the perfection of the frequency characteristic of the system 
we recommend using the very best loud speaker obtainable. 
In any event, once the system is properly set up. any distortion 
detected is a measure of the imperfection of the pick -up, 
phonograph records and loud speaker being used. 

\ \'ith the system properly set up a correct reading milliam- 
meter in the plate circuit of \T2 should show approximately 
30 milliamperes current with a line potential of 110 volts, and 
should not fluctuate noticeably during operation. provided out- 
put tube VT2 is not pushed to overloading. 

The overall gain is in the neighborhood of 300. giving more 
than enough volume for phonographic operation with any sat- 
isfactory pick -up. The frequency characteristic is extremely 
good throughout the entire sound range. Not being corrected 
for feed -back in the output tube. there is a slight falling off at 
10,000 cycles. but not enough to he noticeable in any repro- 
ducing apparatus now available. The detection and amplifica- 
tion of carrier current is most effective. and it is believed that 
a trial of this form of functioning will surprise those acquainted 
with what is accomplished by the usual apparatus employed. 

Beginning but briefly, in the space remaining for this article, 
our theoretical comments on direct -coupled systems, the first 
important observation is that the (Continued on page 873) 
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Ten tubes are used 
in this superheter- 
odyne. the final au- 
dio stage employ- 
ing a pair of -45's. 
The intermediate 
stages have sepa- 
rate tuning controls 
for purposes of 

circuit alignment 

803 

By 

W. H. Hollister 

A New Superheterodyne 
;Makes Its Bow 

This Ten -Tube Receiver Incorporates the Features of a High -Gain, Screen -Grid, 

Intermediate- Frequency Amplifier frith Full A.C. Operation 

OR the last year and a half independent investigators 
have been putting a great deal of time and thought into 
the correct design of an intermediate amplifier, to be 
used in the superheterodyne circuit in conjunction with 

the screen -grid tube. 
During the summer of 1928 a very successful receiver known 

as the Lincoln 8 -80 was designed, using four type -22 d.c. 
screen -grid tubes. In this receiver many new features were in- 
troduced. such as the elimination of the many harmonics found 
in the super circuit of the past, the stabilization of the circuit 
so that no shielding was needed for the screen -grid tubes, the 
securing of a higher gain from the tubes, thus allowing distant 
signals to be brought in with great heavy volume, and, at the same 
time. obtaining a fine degree of selectivity with stable operation. 

The experience gained by the 
development of several models 
of this type of receiver has en- 
abled the designers to perfect a 
radically new receiver, employ- 
ing features previously thought 
to be impractical. 

As is known, the transformer 
has proved to be the most prac- 
tical and efficient means of 

The circuit of the power supply 
is shown at the right. A single 
-80, or full -wave rectifier, is em- 

ployed 

coupling vacuum tubes for making a cascade amplifier. There 
are four variations of transformer coupling. namely: untuned. 
tuned primary, tuned secondary, and tuned primary and secon- 
dary. 

The untuned transformer is very successful in low -frequency 
amplifiers, but at high frequencies very little gain can be ob- 
tained because of the short- circuiting effect of the input and 
output impedance of the three- element vacuum tube. 

At a frequency of 500 kilocycles it is possible to get an 
impedance of several hundred thousand ohms from a tuned 
circuit. This impedance increases with both the efficiency as 
well as the inductance of the coil. In a three -electrode tube. 
with a plate -to- filament resistance of less than 20,000 ohms, a 
very large impedance in the primary of the transformer is not 

necessary in order to obtain a 
considerable portion of the volt- 
age to be generated across the 
primary. This means that it does 
not take very close coupling 

(Continued on page 869) 
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THERE seems to be a general 
craving to look behind the scenes. 
see behind the curtain. or sorta 
pierce the veil of the unknown, so 

to speak. Especially has this been true 
of show business in general, and of movies 
and radio in particular. 

I question whether the craving should 
be satisfied. Sometimes knowing too 
much becomes more irksome than know- 
ing not enough. 

Without becoming lugubrious let me 
point out that the Creator has seen fit to clothe certain things 
in mystery and uncertainty. Nor do I regard this as mere 
happenstance. On the contrary. I believe it to he a deliberate 
method instituted by an intelligence too shrewd to show or 
allow mankind to know too much. 

ß.vno Nr:ws FOR MAR cif, 1930 

don't peek 
behind 

,he hike 
Disillusionment Awaits the Listener 

Whose Curiosity Leads Him Into 
a Radio Broadcasting Studio 

("._, 
, 

Sprouting a grassy lawn from a 
a board floor in zero weather 

Never till the day I hold 
a lily in my hand and as- 
sume some measure of dig- 
nity at last, shall I forget 
the first time I visited Hol- 
lywood and saw them run 
the Grand Canal of Venice 
into a papier -mâché trough. 
from a fire hydrant, while a 
Venetian swain below ogled 
a fair damsel above with 
her head through a window. 
He was standing on a spot 
where a wooden support 
ran beneath the flimsy struc- 
ture representing the bank, 
while she maintained her 

precarious equilibrium on a stepladder behind the false front. 
Later. when I saw the finished picture. the buildings along 

the Grand Canal looked as old as time and as stable as eternity. 
Needless to say my enjoyment was spoiled. 'Twas all I could 
do to restrain audible speculations as to what would have hap- 
pened had the gallant teetered a bit: and all the way through 
the showing I half expected to see the sweet Venetian Juliet 
take a nose dive into the Canal. 

Ah. dear Picture Fan and Radio Listener, stay on your own 
side of the fence! We 
assure you with empha- 
sis and unction that the 
grass is greener where 
you are. Sure. we have 
grass too. but a scrub 
billy goat would starve 
to death on it. Nay, 
he'd probably be poi- 
soned, for our grass is 
dyed straw -sewed to 
gunny -sacks. For a 
fact. we can sprout a 
luscious lawn in five 
minutes on a board 
floor in zero weather! 

Any time I see a 
parka- hooded arctic hunter I begin to pant in sympathy. Up 
before my mind's eye comes a vision of sledge dogs and fur - 
booted "mounties" toiling through great drifts of rock salt and 
avenues of stunted hemlock. One swerve of the sledge would 
have made that hemlock forest look like the aftermath of a 
cyclone, for they had only been stuck deep enough in the salt 

A Chippendale studio ship in a gale 

By 

Dale 
Wimbrow 

Illustrated by J. P. Ronan 

to make 'em stand upright. and the actors -oh, yes. The actors 
were cussin' the realistic property man who had insisted that 
the costumes be actual fur. Each of them was undergoing a 
miniature Turkish bath. with not even a cool plunge to look 
forward to with relief. 

And so it went -and so it goes in radio. You hear a subway 
train hittin' 'or up around the curves. and you want us to sit 
down and tell you that it's only Harry Swan running a roller 
skate around a turn -table. Harry confided to me the other day 
that he had been created all wrong. "Why ?" I asked. "Be- 
cause," grumbled he, "they expect me to be an airplane, a sub- 
marine, and a traffic cop all at one time. and I ain't no durn 
centipede -I'm goin' in fer character parts." 

Not long ago WOR 
presented the chariot 
race of Ben Hur. I 
said IVOR presented it. 
but I wish to amend 
that. The Lone Star 
Rangers and yours truly 
presented it. The basis 
of my amendment is 
that the race was essen- 
tially made possible by 
the horses, and we were 
the horses. A couple 
more experiences like 
that and I'll beat any 
fire horse that ever 
munched hay, to the 
tap of the gong. It was 
a cinch for Ben Hur (whom I think was Allyn Jocelyn) to 
climb up in his imaginary chariot and cluck encouragingly to 
the team, but from then on it was distinctly up to the team. 
I was the rear section of the "off" horse in the winning combi- 
nation and Fred Vettell did duty as the fore part. We stood 
in one spot on a wooden platform and worked our feet up and 
down in a sort of double expansion goose -step. I placed my 
face to his back and my hands on his hips and we proceeded to 
swoop down that etheristic race course. Every time we came 
in front of Nerti s box in the home stretch. we stamped harder, 
then easier. and softer as the race supposedly continued on into 

The Western flail Express -a roller 
skate on a turn-table 
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the quarter stretch, back field, then gradually increased the 
crescendo as we rounded into the home stretch again. 

Never have I heard of such a short race course; we were 
constantly in front of the grandstand. It must have lasted 
nearly a millennium. and all the time Freddy and I were trying 
to decide whether our composite horse was a pacer. runner or 
trotter. John Quine and Emerson Williams. who represented 
the opposing turn -out. either decided that their horse was a 

single- footer or else they were loafing on the job. One time. 
coming up the home stretch for the ninety -nine thousandth 
lap. I panted out to Freddy. "Hey, what gait is this Hur guy's 
horse supposed to have ?" Three laps later Freddy gasps out. 
"I don't know and I ain't got breath enough to answer fool 
questions." Still the chariots continued to sweep around the 
arena, and just as I was about to give up the ghost I looked 

over at John and Emerson 
single -foot in' along and 
looking comparatively fresh. 

- I got mad and calling on my 
reserve, I rounded the next 
curve on two wheels. Then 
came the great crash when 
Ben Hur sideswiped his op- 
ponent and rode on to vic- 
tory. Part of that crash 
was my knees hittin' the 
board platform. 

Under cover of the cheer- 
ing of the populace. which 
had stood there sardonically 
leering while five singing 
gentlemen wilted their col- 

lars. and generally made asses. instead of horses. of themselves. 
I staggered through the crowd toward the studio exit. Leonard 
Cox rushed up. "Keep yer dignity. man," he hissed, "keep on 
yer dignity." "Dignity hell!" I wheezed. "It's all I can do 
to keep on my feet." 

If any of you heard Ben Hur's chariot race you heard five 
good men and true lose fifty pounds of healthy fat. 

Yes, so it goes. Wendell Hall insists that I'm the best cow 
he ever heard. That comes from playin' a ukulele on the farm, 
but anyhow I can always rely on Wendell to cast me for the 
part anytime he has a cow character. I enjoy it. though, 
because I like cows; they've got such expressive eyes. So 

any time I play a cow part I think about her eyes. Thus is 
my artistry sustained. 

Once we had a canary bird on a program. Dickey was a 
marvel. He could whistle the scale chromatic or aromatic. He 
was a real canary champ. But if any of you had happened to 
glance into the studio while Dickey was twittering his stuff 
you'd have seen a two- hundred -pound gent with head cocked 
to one side. and lips puckered up as if inviting a kiss from 
Mother Nature. We have another famous canary at Columbia 
Broadcasting System. Harry Swan looks like a burglar, but he 
whistles like a feathered prima donna. 

And there's Jimmy \\'hipple's program "40- Fathom Trawl- 
ers." You're welcome in Jimmy's office if he isn't too busy, but 
a certain chair therein is decidedly taboo. He guards it with 
watchful and zealous care. It's only an old. decrepit. loose - 
jointed piece of junk. that some antique shop palmed off as 

"His wife uses a whisk -broom 
to get him out of bed" 

Chippendale. or what 
have you. \\'ell. its 
.chipped all right, and 
cracked and pock- 
marked, but something 
must serve as the creak- 
ing of masts. cordage and 
rigging as the good ship 
heads out to sea. 

For several year's radio 
fans have fondly believed that Art Gilham. "The Whispering 
Pianist," is fat. forty and bald. Gilham, who has entertained 
in every broadcasting station in the country many times, 
over a period of seven years. tells his audience that he is 
bald -headed and weighs 357 pounds. As a matter of fact. he 
wears huge tortoise -rimmed "specs." has a shock of hair like 
a floor mop. and is so thin that his wife uses a whisk -broom to 
get him out of bed. He talks incessantly about his coffee. If 
audiences only knew the truth. he drinks it often and black, 
in order to keep from becoming entirely transparent. 

Oh. I could go on and on and on. but this article can't last 
forever. and besides I must preserve some of the secrets of 
the business. P. T. Barnum and Tex Guinan were both right 
in their day. Them days is gone now. for people no longer 
care to be regarded as suckers. but they do delight in mystery, 
doubt. and uncertainty. Women finally got wise to themselves 
and, lo, how the mighty (short) skirts have fallen. Although, 
if I may be allowed an irrelevance. they'll be back up again 
as soon as we men have forgotten which women were bow- 
legged. But getting back to the folks. Even while reveling in 
mystery, they still reach out in the mistaken endeavor to dis- 

cover things they never 

vL 
f 

The studio chariot -race 

should know. 
Don't do it. people. 

Stay on the other side of 
the studio floor while 
you're still happy. You've 
had the curtain held hack 
for about fifteen minutes 
while I've tried to show 
you that "all is not gold 
that glit t ers," and from now 
on I shall insist that the 
closed door remain closed. 

While you peeped be- 
hind the scenes. you may 
have had a gigg'.e at what 

you saw. but at that you'll never believe in a chariot race again. 
Í'll assure you I shall never participate in another. We've 
both been cured, hut what have you 
gained' Part of the illusion is gone. 
and with it lots of the enjoyment. 
Take my advice. and have faith in us. 

Express your faith in letters. Tell us 

our train wreck was a bang -up smash, 
that our chariot race moved you to 
tears, and that our canary bird warbled 
with all the inspiration of spring, but as 

you value your diversion and entertain - Express your faith 
ment, stay in front of your loud speaker. in letters 

"A two -hundred -pound canary" 
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Joseph Heller, Chief Engi- 
neer of Wireless Egert En- 
gineering. Inc.. holding the 
vacuum tube voltmeter of 
his design which lie de- 

scribes here 
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9The vacuum tube voltmeter will measure 
very feeble voltages without drawing any cur- 
rent from the circuit. 

9 The meter is interchangeable on either a.c. 
or d.c. circuits, and calibration on one range is 
accurate for all others. 
An accidental application of high voltage will 
neither injure the instrument nor affect it in 
any way. 

9 The voltmeter also is useful for determining 
the performance of an amplifier at different 
frequencies and with different circuit char- 
acteristics. 

N the laboratory it is often necessary to measure the volt- 
age of a circuit which carries little current -if any-or 
we might want to measure a potential and not a voltage 
drop. The usual type of voltmeter is of course out of the 

question, for the same reason that the old type of voltmeter 
is unsuited for measuring B- eliminator voltages: i.e., the volt- 
meter itself draws current. When it is desired to measure 
voltages where no current may be drawn from the circuit, use 
is generally made of a vacuum -tube voltmeter. 

Aside from the no- current advantage of this type of volt- 
meter, there is the added advantage that an accidental appli- 
cation of a high voltage will not affect the instrument or injure 
it in any way. 

The vacuum -tube voltmeter described here is equally accu- 
rate on either d.c. or a.c. and on any frequency, either audio 
or radio, up to 1500 kilocycles. 

New 
This vacuum -tube voltmeter 
loud- speaker reproduction 

Most vacuum -tube voltmeters utilize what is known as the 
lower bend of the grid voltage -plate current curve. The 
curves are obtained in a rather simple way. All that is neces- 
sary is the simple circuit shown in Fig. la. The tap on po- 
tentiometer R1 is turned until 4 volts of positive bias is indi- 
cated on voltmeter "V" and the reading of milliammeter "A" is 
noted. This reading is then plotted at some such point as "a" 
on the curve on Fig. lb. R1 is then adjusted to give a slightly 
lower voltage reading on voltmeter "V," and again the current 
through milliammeter "A" is noted. This. when plotted. will 
give some such point as "b" on the curve in Fig. 1. Continu- 
ing in this manner we get points c, d, on the curve. At this 
point battery "C" is reversed and the readings continued. We 
will then get such points as f, g, h, etc., and draw the complete 
curve. 

Many interesting facts can be derived from this curve. 
Suppose, for instance, that the tube was left biased at point 
"g" which is equivalent to a grid bias of -4 volts. If the cir- 
cuit of Fig. la is broken at the point "x," and an alternating 
current of three volts impressed across the break, then the grid 
voltage would appear as in Fig. lc. The plate current would 
be very similar to this, as shown in Fig. Id. Since this curve 
is symmetrical, its average value is shown by the dotted line. 
The last two curves mentioned would be alike in shape, 
because the magnitude of the plate current change would be 
practically equal whether the grid swung positively or nega- 
tively. The condition we have at this time would compare to 
that obtaining in a good amplifier stage. 

If we should, however, bias our grid to point "j" on Fig. 
lb, which corresponds to about -9 volts, and again impress an 
alternating voltage of three volts at point -X,- we will get, as 
a result, curves similar to those in Figs. le and If. It can be 
seen that the grid voltage curve is similar to that of the first 
case. A marked difference is present, however, in the plate 
current curve. The upper half of the wave remains practically 
the sane, but the lower half has been cut off. The voltage 
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By 

Joseph I. Heller 

or Tool tfhe Serviceman 
has many uses such as testing the perfection of 
and measuring the gain of any receiver circuit 

value shown by the dotted line will. in this case. 
be displaced from the axis. We have the conch- 
don. therefore. of an alternating voltage causing 
an effective change in the plate current. This 
will make itself evident by the higher reading of 
the milliammeter "A." Continuing in this way it 
can be easily seen that, if we should further in- 
crease the grid bias negatively. there will be a 

change during the positive half cycle of the im- 
pressed alternating voltage. but no sensible 
change during the negative half: and this is exactly 
how the usual type of vacuum tube voltmeter 
operates. 

There are certain requirements which will both 
increase the ease of operation and the reliability 
of such an instrument. To begin with. a high 
negative bias does not mean that the plate current 
has been entirely cut off. While the small current 
which does remain would not make itself evident 
in a high range millimeter. it will make itself very 
troublesome in the sensitive micro- ammeter gener- 
ally used. The reading can he reduced to zero in 
the manner shown in Fig. 2. By varying rheostat 
"R" we can send through the meter a current from 
battery "K." equal and opposite to the current set 
up by the plate battery. The meter will read 
zero and any change in plate current will make 
itself evident by a deviation from zero. In the 
actual construction of this instrument. the volt- 
meter. VI, Fig. 2, should be included as well as a 
filament voltmeter \'3. The fixed resistance R2 in 
Fig. 2 is of the value of several megohms. and is included in 
the circuit so that the voltmeter can be used to measure the 
output from circuits coupled by condensers. If we did not 
include this resistance and attempted to use the voltmeter on 
a circuit isolated by a condenser, our voltmeter tube would not 
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The complete circuit diagram of the vacuum tube voltmeter. an instrument 
which is fast gaining favor with the more serious -minded servicemen and 

experimenters because of the high degree of accuracy in measurement 
work which can be attained by its use 

receive any bias and would be useless for measurement work. 
In its present form this voltmeter is not useful for measur- 

ing voltages below one volt without the addition of another 
instrument -a micro- ammeter -while the voltmeter. without 
this instrument and without any changes, is perfectly useful 
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In Fig. la is shown the circuit which is employed to obtain the characteristic curve of the tube to be used. The curve thus obtained is shown in Fig. lb. Figs. le and Id show the wave form of the grid potential and plate current. respectively, when an alternating current of 3 volts is impressed on the grid of the tube. In Figs. le and if the curves which would result, if the grid were biased to about 9 volts, are shown. Fig. 2 shows the circuit arrangement for obtaining zero reading of the instrument. Fig. 3 
shows the circuit for amplifying and reading direct currents 

for voltages ranging from one volt upwards, it would not be 
sensitive enough for voltages under one volt. If it were neces- 
sary only to measure alternating voltages, a simple amplifier 
would suffice. If. however. we want to make this instrument 
as electrically flexible as possible. we should want it to measure 
direct as well as alternating voltages. Since the ordinary ampli- 
tier will not amplify a direct voltage it becomes necessary to 
make use of what is known as a current amplifier. In most 
respects this amplifier is exactly like that of the common type. 
with the important exception that no condensers or trans- 
formers are permissible. To accomplish our end in this matter 
we arrange a circuit as shown in Fig. 3. It will be noted that 
the battery B1 is in an unusual position, and that we have re- 
placed the micro -ammeter by resistance R3. In operation, a 
change of plate current through the voltmeter tube will cause 
a voltage drop across R3. Since this changes the grid voltage 
on the amplifier tube, the plate current through micro -ammeter 
"A" will also change, and we have as a result a vacuum tube 
voltmeter and an associated current amplifier which can be 
used to measure either d.c. or a.c. voltages. 

\Ve might call attention at this point to the change in 
polarity of meter A in Figs. 2 and 3. When connected as in 
Fig. 2 an impressed voltage will cause an increase in the read- 

The vacuum tubes are slung beneath the panel, only a portion 
of their tops protruding above. The shield caps which cover 

them are shown in front of the case 

ing; but when the amplifier tube is coupled to the voltmeter 
tube, the rise in plate current through the latter will decrease 
the plate current through the ammeter. 

Now we will discuss the problem involved in the design and 
construction of the apparatus for laboratory work. One of the 
first prerequisites for such an instrument is the necessity of 
constancy of result. If a reading is taken at one time, we shall 
want a reading repeated at some later date to agree with the 
first. Also. since no one can say for what purpose the appa- 
ratus will be used eventually, wé shall want a range from the 
lowest to the highest voltage that is likely to be measured. A 
further desirability is the inclusion of some method whereby 
the apparatus can be made ready for use without the necessity 
of laboratory standards of any sort. 

In order to make sure of the first condition it is necessary 
only to make certain that all parts are the finest obtainable, 
and that the batteries and meters used are in good condition. 

To make our instrument meet any reasonable demand for 
range. we might make use of the input arrangement shown in 
Fig. 4. This is essentially a non -inductive potentiometer. and 
is so arranged that the load upon the circuit to be measured is 
constant at 500.000 ohms. The values of separate resistances 
we used are indicated in Fig. 4. 

I1'e can satisfy the last requisite by a novel arrangement for 
setting the meters. If the reader will refer to Fig. 4, as he 
proceeds, he should have no difficulty in following the 
discussion. 

Its Use 
The first adjustment is that of filament voltage. ac- 

complished through the rotation of Rl. With the filaments 
set at five volts the plate voltmeter "y" is adjusted to read 
130 volts by means of rheostat R4. RS is now turned until 
the plate current through the amplifier tube is 2.5 milliamperes. 
This adjustment is the key to the whole affair; it will he 
noticed that by adjusting the grid bias of one tube. we auto- 
matically adjust the plate current through both tubes to their 
correct value. The concluding adjustment is carried out by 
adjusting "R" until the milliameter "A" reads zero. 

A study of the photographs will give a good idea of the 
method used in constructing the model. A top panel is made 
of aluminum 3.1" thick. the edges were chamfered, and the top 
given a silvery satin finish by fine emery and steel wool. 

In order to make the apparatus as unvarying as possible. it 
was wired with sturdy No. 12 round busbar covered with spa- 
ghetti. Resistance values as well as (Continued on page SSO) 
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The Modern 
Music Box 

By motions of the hands in 
the air anyone can play this 
new musical instrument com- 
prising vacuum tubes and a 

loud speaker 

By Stuart C. Mahanay 

THE Radio -Victor Corporation of 
America has just placed on the 
market for home use a new 
and amazing musical instrument, 

which anyone can play by merely mov- 
ing the hands in the air above it. Al- 
though the new "ether- wave" Theremin 
is neither a radio nor a phonograph, it 
is based on well -known radio principles. 

The instrument itself resembles an 
orchestra conductor's stand with two 
metal antennae. It has no keyboard, 
strings. reeds or other mechanical aids 
for manipulation. It may be connected 
directly with the house lighting current 
like a radio set, and may be placed any- 
where. requiring no other apparatus 
than an ordinary loud speaker. One an- 
tenna. a vertical metal rod at the top, 
controls tone, or pitch -the "voice" of 
the Theremin. The other antenna is in 
the form of a looped horizontal bar, at 
the left side, and controls volume, or 
the intensity of the music. 

When the human hand is brought 
into the sensitive electrical field sur- 

Interior view of the Theremin 

S09 

L EON THEREMIN was horn in 1896 in 
Leningrad, Russia. He attended the 

school of Physics and Mathematics at the 
University of St. Petersburg, and later the 
Polytechnic Institute of the Russian capital, 
meanwhile pursuing a higher musical educa. 
tion under the tutelage of the well -known 
Russian 'cellist, A. Garpf. 

From 1915 to 1917 he served in the army 
as radio -technical instructor in the college for 
officers. 

After the war he continued his scientific 
investigations in the fields of radio, astron- 
omy, television and musical acoustics. 

The Thereminvox is one of his achieve- 
ments in the realm of musical art. The in- 
vention has already attracted widespread at- 
tention, not only in Europe, but in the United 
States as well. Its consequences and their 
future influence upon the course of musical 
development are being awaited and studied 
with the closest interest throughout the world 
of science and art. 

Leon Theremin playing the 
instrument of his invention 

rounding the vertical an- 
tenna the field is so affect- 
ed that audio -frequency 
notes. or musical sounds. 
are produced. These are 
amplified by vacuum tubes 
within the cabinet, and 
passed through the loud 
speaker. As the hand ap- 
proaches the vertical an- 
tenna the pitch of the 
sounds becomes higher; as 
the hand is withdrawn, the 
pitch becomes lower. 

When the hand is low- 
ered over the horizontal. 

looped antenna the volume is lessened, in minute gradations. 
down to the faintest whisper: when the hand is raised the vol- 
ume is increased. by similar delicate gradations. to an intensity 
exceeding that of the most powerful stringed instrument. 

The sounds originate from two oscillating circuits within the 
Theremin. which produce a heterodyne beat note, varied and 
controlled by the position of the player's hand in relation to 
the vertical antenna. The Theremin employs eight tubes. a 
screen grid -24, three -27'.s. a -120. two -71-A's. and a -80 for 
power supply. 

It is claimed that anyone who can hum or whistle a tune is 
able to produce whatever music he wishes from the Theremin. 
Little technical knowledge. practice or study is necessary in 
order to play it. 

The tone is rich and full and the range is about three octaves. 
It may be adjusted practically for any three consecutive 
octaves in the musical scale. In the lower range the instru- 
ment's tone resembles that of the bassoon, string bass and 
other wood -wind instruments: further up the scale the tone is 
extraordinarily like that of a 'cello; (Continued on pace S541 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


810 Il.nnl \r:ws rot; MLr,cIr, 1930 

adio your 

By Graydon Smith 

and 

Philip 
Eyrich 

Interior view of an auto- 
mobile, showing location 
of a receiver and its re- 
mote control unit on the 

steering column 
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Figure 2 sl s 

h o w 20,000- 
ohm resistors 
a r e inserted 
in series with 
spark plug 
leads and 
fixed condens- 
ers connected 
in other parts 
of the automo- 
bile's electri- 
cal system in 
order to elim- 
inate interfer- 
ence from this 

source 

This Article is Dedicated: 

To those who lake pride in the ap- 
pointment of a fine car-; 

(11 To those who prefer to sit out dances 
to music of their own selection; 

To those who have tickets to the "Big 
Game," but cannot find a parking 
place; 

IT To the million garage mechanics who, 
unknown to themselves, are about to 
enter the Radio Servicing business; 

( To the butcher who will get all the 
money the publisher pays for this 
article. 

CERTaI\ of us have long felt the need for a radio in 
the car. On those long jaunts. when the houses are 
few and far between, and the only sound is the purring 
of the motor as it covers fifty silent miles every hour. 

the solitary motorist feels as alone as a stranger in a big city. 
It is then that he wishes for a favorite tune or a familiar 
voice from his destination. growing louder and louder as he 
races toward it and promising rest and hospitality when he 
arrives. 

Many have felt the desire so strongly that they have in- 
stalled broadcast receivers in their cars. Many of these at- 
tempts have been failures, because the automobile presents 
special problems with which the home receiver cannot cope. 
For this reason it is necessary to start from the beginning in 
designing a set. The first move and most obvious requirement 
in any installation is proper shielding of the ignition system, 
if the radio is to he used while the car is in operation. To do 
this properly is a difficult and expensive job, as has been 
discovered only too well by the aircraft industry in their 
attempts to shield aviation motors in planes using radio 
equipment. 

First of all. the plugs themselves must be shielded in such 
a fashion as to provide ample ventilation. Then all the high 
tension leads must he shielded, as well as the low tension leads 
and, in many cases, even the coil box itself. Ignition shield- 
ing is. therefore. hardly to be recommended for automobile 
use. and an attempt to subdue ignition noises without resorting 
to the costly and difficult-to-install shielding has resulted in 
the development of the resistor system of ignition noise 
suppression. 

While this system does not entirely eliminate all radio fre- 
quency disturbances. it does materially reduce them. and has 
the advantage of being inexpensive and easily installed. The 
diagram in Fig. 2 gives all the necessary data. which consist, 
mainly of inserting a 15.000 to 25.000 ohm fixed resistor in the 
high tension lead at the terminal of each spark plug and. in 
addition. a similar resistor in the common lead to the distribu- 
tor head. This tends to localize the radio- frequency disturb- 
ances and damp out the oscillations quickly. 
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Behind the control box is the lid to the 
battery box, which is in the center hack - 
ground. In front of it is the fused 
connector -block and the loud speaker. 

To the right is the receiver 

An inside story of the National Receiver, together 
with some pointers on how to install a set in any car 

Frequently it is also necessary to connect a small fixed con- 
denser across the generator terminals to suppress noises due to 
brush sparking. 

Perhaps the most satisfactory, but of course expensive, 
method of eliminating ignition troubles is that of employing a 
separate storage battery for the radio operation. Charging this 
battery. however, is an unmitigated nuisance. Should one de- 
sire to shield thoroughly the ignition system, the following 
notes may be of some assistance: 

The shields about the spark plugs must be well ventilated. 
Fig. 1 shows one type of spark plug shield developed by the 
Walter Kidde Co., Inc., which should be applicable to automo- 
bile use. Any slight sparking about the plugs will gen- 
erate ozone. This gas is a conductor, and if confined it will 
short -circuit the plug and cause the cylinder to misfire. The 
shield must be protected so that it cannot collect water, and it 
should be arranged to shed water to protect the plug if possible. 
Shielding for the wires usually consists of copper braid, such 
as is used for pig -tail connections, stretched over the outside 
of the leads. Copper tubing may be used provided it is water- 
tight everywhere, or provided it has drain holes at every point 
where water might collect. 

The radio set itself presents special problems. It must be 
sensitive, because of the poor antenna. In fact the effective 
height of an antenna as used in automobile radio is somewhere 

around three feet, due to the metal frame of the car being 
used as a ground. and as a result the pick -up is extremely 
poor. On the other hand, the audio output in milliwatts need 
not be so great, since the set will always be used in a small 
space. The radio end, in spite of its sensitivity. must be 
stable and easy to handle. These requirements alone would 
place quite a task on the radio engineer, even if they were not 
still further complicated by other considerations. 

In order for the set to be kept stable, the tubes must not 
change their characteristics. If the storage battery of the car 
is used for the A supply, the filament voltage will vary from 
about five and one -half to eight or even ten volts. depending 
on the speed of the engine, condition of the battery and ad- 
justment of the generator charging rate. This makes most d.c. 
tubes out of the question, and limits the designer to the use of 
a.c. tubes, a choice which is strengthened by the fact that d.c. 
tubes lack the necessary mechanical strength. Fortunately, the 
use of a.c. tubes does not place as heavy a drain on the bat- 
tery as might be thought at first, because of their low- voltage 
rating which makes possible a series -parallel arrangement. 

The number of tubes used must he limited, however, be- 
cause we are working on the "over-rating" of the car battery. 
as its normal duties in supplying power to the lights, the starter 
and the ignition system are not reduced in any way by the addi- 
tion of a radio installation. 

Fig. 3- Schematic wiring diagram. The d.p.s.t. switch is required 
to open both the filament and B battery leads when the set is not 

in use, in order to save current 
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Side view of the Auto -Radio receiver, 
showing how compactly it is built 

It must also be kept in mind that the 
plate supply is to he obtained from B 
batteries and not from the lamp socket. 
The a.c. set, with its elimination of bat- 
teries. has resulted in a complete disre- 
gard on the part of present -day set de- 
signers, for the amount of plate current 
consumed by some of their creations. 

Fortunately, the screen grid tubes 
answer most of the problems by per- 
mitting sufficient radio- frequency gain 
to be obtained with two stages. For 
use in the output, the -12A has been 
found very satisfactory, although it is 
a d.c. tube. It has a heavy filament 
which is strong enough to stand the 
mechanical abuse. Since it is of the 
oxide coated type, it is not necessary to 
use a high filament temperature to get 
good emission. Consequently, it is pos- 
sible to operate this tube in series with 
another -12A across the A supply, so as 
to further reduce the battery drain, 
this second tube being used as the 
detector. 

The wiring diagram of an automobile receiver designed in the 
Laboratory of the National Company is shown in Fig. 3. Just 
how the -12A tubes are used for both audio 
output and power detector is clearly shown in 
this diagram, as are also the two -24's in the 

'radio- frequency amplifier. 
A third -24 is used in the first audio stage. 

making a total of five tubes in all. Some 
explanation regarding the use of a screen -grid 
tube in the first audio stage may be in order. 
Due to the wide fluctuations in temperature 
and the stray fields present, it was felt that 

GUIDE TO "A" BATTERY 
CONNECTIONS 

Name of Car 
Buick 
Cadillac 
Chevrolet 
Essex 
Ford 
Franklin 
Hudson 
Hupmohile 
I.aSalle 
Lincoln 
Marmon 
Nash 
Oakland 
Packard 
Pontiac 
Studebaker 
Whippet 
Willys- Knight 

F4 i 
3.49w 4o, 

Side view, right. 
the radio fre- 
quency trans- 
formers are 
shielded within 
the cans. Left. 
shielding details 
for plugs and 

wires 
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audio transformers were undesirable, even 
though a -27 could have just as well been used 
in place of the -24 to maintain an economical 
arrangement of the series- parallel A supply cir- 
cuit. In order to get sufficient gain. the screen - 
grid tube was used as a space- charge amplifier 
giving a gain of about sixty. This arrangement 
has been proved not only very satisfactory but 
also quite economical. since the coupling con- 
denser and resistor used are considerably less 
expensive than a transformer, and also take up 
much less room. 

From the table it will he seen that about 
one -half of the present -day automobiles has 
the positive side of the A battery grounded. 
while the other half has the negative side 
grounded. Unfortunately this causes some 
complications. The filaments of the two -121 
tubes are connected in series in such a way 
that the voltage drop in the filament of the 
output tube provides the grid bias for the power 
detector. Because of this arrangement. the 
tuned circuit preceding the detector must be 
completed through the by -pass condenser Cl. 

shown in the circuit diagram. This 
condenser must be of the highest 
quality. with low losses and compara- 
tively high capacity. or the stage will 
tune broadly. Consequently. it is neces- 
sary to change one connection. as indi- 
cated in the circuit diagram. depending 
on whether the positive or negative side 
of the battery. in the car in which the 

4 set is to be installed. is grounded. 
Volume control is obtained by vary- 

ing the voltage on the screen grids of 
the radio- frequency tubes by means of a 
potentiometer. To prevent exhausting 
the battery when the set is not in use, a 
double -pole single -throw switch is used 
to interrupt both the A and B supply. 

There are many ways in which the 
receiver controls may be mounted. 
Perhaps the simplest, and in many in- 
stances the most practical, is that of 
mounting them directly on the receiver 
case itself, and suspending the receiver 
behind the dash, out of the way, but 
located in such a manner that the con - 
trols may readily be reached. 

Another way is that of mounting the 
tuning dial, volume control and switch 

directly on the dash of the car. while a third system is the one 
illustrated. in which a small box is fastened to the steering 
column for supporting the remote- (Continued on page 853) 

Battery Terminal 
Grounded 

Positive Negative 
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Further Details Concerning the Miessner System of "Hum - 
Bucking" Which UIas Not Only Made Possible Quiet Receiver 

Operation But a Reduction in List Prices As Well 

By Benjamin F. Miessner 

Bi; FORE beginning this, the second 
installment of my series of articles. 
I must unburden my soul with a 

confession. You. dear reader. have 
been led into a trap. If you saw that 
fearful -looking trap that Mr. Ronan pic- 
tured for you in the February number. all 
set for those terrible hum dragons, you 
now will know how it feels to get caught - 
that is, assuming you are caught. Whether 
or not you stay caught depends entirely 
on yourself. 

Mr. Ronan. too. while he has not said 
so, or authorized me to say so. joins in 
my confession, for he, in fact, took the 
major part in this outrageous affair. Here 
we are with a false face of humor. hiding 
our serious scientific mien. We try to 
lead you into a dry desert of science with 
a shameless come -on of imitation of 

IN this, the second of Mr. Miess- 
ner's articles, he describes in de- 

tail the salient features of his in- 
vention. which has proved a most 
important contribution to the radio 
industry. Many of the leading man- 
ufacturers. licensees under his pat- 
ents, have been able to effect not 
only economies in production, hut 
also to place on the market a more 
efficient receiver at lowered selling 
prices. One set manufacturer found 
it possible to eliminate eighteen 
pounds of apparatus from his prod- 
uct when the design was changed to 
incorporate the Miessner system. 

The saving thus effected resulted 
in a vastly improved and much more 
efficient product. at lowered selling 
price to the public. 

This article will he followed by 
ethers of equal interest and impor- 
tance, in future issues of R uuo 

A filter circuit of 
the "brute force" 
type generally used 

in the past 

humor and low comedy. We knew full well that, sooner or 
later, the truth would come out and the criminal intent and 
malicious mischief in our hearts would be broadcast through- 
out the land. But we -that is, I (because Mr. Ronan. you 
see. cannot speak. but only gesture with his pen) -have de- 
cided to steal your thunder to beat you to it. We confess all, 
so there you are. 

We are not going to get caught and face your accusing 
fingers. We mount the highest housetop and shout with all 
our might to warn you. if 
there still is time, that you will 
have to swallow this scientific 
toast dry -no butter. no cof- 
fee. nothing to cheer you along 
the dreary way. So be warned 
turn hack: extricate yourself 
from this wire and pursue more 
interesting game. Frankly. if 
hum. made interesting and pal- 
atable. is your quarry, seek 
elsewhere. for this is going to 
be a dud -a showy sizzle with- 
out the big noise you expected 
-an anticlimax. We are not 
going to play Perins and lead 

Curves showing 
the variations of 
a.c. ripple in volts 
present across the 
load with 1, 2, 4 
and 8 mfds. of con- 
denser. respectively 

you into the thick of exciting battle with 
these awful demons of Mr. Ronan's fancy. 
This. no doubt, would be interesting if we 
were equal to it. Instead we (but I fear 
my gesticulating co- worker will now de- 
sert me) are going to play biologist and 
dissect our subjects. which, during the 
past five or ten years. have been rapidly 
succumbing to the fierce onslaughts of 
many bold warriors. and show you the 
secrets of their power, and the nature of 
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our weapons and the strategy with which they were conquered. 
If you care to come along on this personally conducted tour of 
dissection and inspection. I shall be very happy to have you. 
and I may add that I shall try to make it as interesting as I 
can. Now I hope we understand one another. 

My first article told you a little about hum in a.c. tubes. 
While I have an enormous mass of data on this subject, this 
material is more suited for publication in the proceedings of 
the technical societies, and therefore I will not burden you 

with it here. Besides, only a 

very small percentage of my 
readers could get any practical 
benefit from it because of the 
difficulties involved in making 
vacuum tubes. In connection 
with this subject of tubes and 
a.c. circuits generally, those 
who wish to make more than 
a superficial acquaintance 
with these subjects which I 

The more modern arrangement 
for filtering 
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A still further improvement over that shown 
in Fig. 3 

am giving you now, may possibly find some of my earlier 
scientific papers of interest. These are: 

"A New System of Alternating Current Supply and its Appli- 
cation to a Commercial Broadcast Receiver," delivered before 
the Radio Club of America at Columbia University on Septem- 
ber 22. 1926, and published first in the February and March, 
1927. issues of Radio Broadcast, then in the "Proceedings of 
the Radio Club of America "; "A Three -Element A.C. Vacuum 
Tube," delivered before the Radio Club of America at Colum- 

bia University on 
May 18, 1927, 

16 and published in 
14 the September, 

1927, issue of 
12 Radio Broadcast, 

4074 and later in the 
10 "Proceedings of 

ñ 8 the Radio Club 

6 
/ of America," and 

"Hum in All- 

100 

4 / 2096 
10% 

Electric Radio 
Receivers," de- 
livered at a joint 

0 meeting of the 
Institute of Ra- 
dio Engineers, 
the American In- 
stitute of Elec- 
trical Engineers, 
and the Roches- 
ter Engineering 
Society, at Roch- 
ester, N. Y., on 
April 19, 1929. 

This was published in the January, 1930, number of the "Pro- 
ceedings of the Institute of Radio Engineers." 

It seems to me that some of the special circuit ararngements 
for reducing or eliminating hum, and the precautions necessary 
for avoiding certain types of hum are more appropriate -so we 
proceed withut further ado to them. 

The filters generally used in the past few years have been 
chiefly of what is usually designated as the "brute force" type. 
They receive the rectified current and deliver to output ter- 
minals a substantially ripple -free direct current. Across the 

output terminals 
a voltage divid- 

40 ing resistance is 
connected, f rom 

va- 
8 

which the va- 
rious voltages of 

.2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 
MICROFARADS 

FIG.7 
Curves of ripple measurements made with 
circuit shown in Fig. 6. The ordinates are 
arbitrary measures of ripple and the ab- 
scissae are capacities of the variable con- 

denser in tenths of a microfarad 
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A family of 
curves indicating 
that the adjust- 
ment of the neu- 
tralizing con- 
denser is not af- 
fected by change 
of input or out- 

put capacities 
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the receiver tubes are obtained by means of suitable taps. 
Such a system is shown in Fig. 1. 

Here is shown the power transformer PT, full -wave rectifier 
tube R and the familiar two -stage filter, consisting of chokes 
L1 and L2 and condensers Cl, C2 and C3. Across the filter 
output, that is, across C3, is connected the tap resistor R, 
from which the several "B" and "C" voltages are obtained for 
the receiver. The condensers C4, C5. C6 and C7 are provided 
more for signal by- passes than for hum reduction. Without 
these, very strong inter -stage couplings in the receiver may 
result, causing motor -boating or other oscillations, or de- 
generative effects on the desired signal. This circuit is typical 
of the now obsolete "B -C" eliminators of several years ago. 
but is still to be found in a number of otherwise modern re- 
ceivers. It requires, ordinarily, two large chokes and capacity 
to the total amount of 15 to 30 or more microfarads. 

\%'hile such a 
circuit can be 
made quite effec- 
tive, if sufficient 
inductance and 
capacity be used, 
it is an expensive 
and inefficient 
system. You will 
note that the 
current supply 
for the power 
tube is filtered 
just as well as 
that for the first 
audio, radio, or 
detector tubes, 
notwithstanding 
the fact that the 
detector tube 
plate ripple, for 
example, may be amplified as much as 500 -fold into the plate 
or output circuit of the power tube. If the detector plate cur- 
rent is sufficiently filtered to prevent hum in the speaker con- 
nected to the power tube, after all of this amplification, then 
the plate current of the power tube, with no succeeding ampli- 
fication, has been filtered 500 times too well. 

The logical arrangement, then, is to proportion the filtering 
for the different tubes in such a way that the current supply 
to any tube is no better than necessary. The power tube cur- 

TP P 

L2 

FIG 5 RECT. FILTER 

á 
I- 

ó 

A Miessner "tapped -choke filter" for 
hum reduction makes possible con- 
siderably smaller values of filter 

elements 

RECT. VAR.TAP 
CHOKE 
L2 

DYNAMIC 030 
FIELD AMP. 

FIG.6 INPUT 
COND. 

FILTER OUTPUT .064 R.F. 15.A.F. 
COND. AMP. &DEtr LOAD 

Circuit arrangement used for measuring filter 
ripple and from which the curves shown in Fig. 

7 were made 

rent requires relatively little filtering, the first audio and radio 
tubes more. and the detector tube most. That is to say, if the 
power tube hum will permit of a one per cent. plate ripple. that 
of the first audio must be reduced to the order of 4/100 of a 
per cent., and that of the detector to the order of 2/1000 of a 
per cent. 

Because of the possibility of interstage couplings in the re- 
ceiver, due to portions of the voltage dividing resistance being 
included alike in grid and plate circuits of tubes, with large in- 
tervening amplification, the by -pass condensers shown must be 
rather large. This is especially important with respect to C6 
and C7. the grid by -pass condensers, because the resistances 
across which they are bridged are small. (Continued on page 871) 
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Studio picture of Nat 
Shilkret and his orches- 
tra broadcasting. Adver- 
tisers can profit by hav- 
ing such performances 
permanently recorded 

for their use 

Ginned Programs 
Smaller Stations may now present excellent entertainment 
through the use of advertising recordings on wax discs 

By Ted Nelson 

IN IN tremendous growth radio has followed many ramifi- 
cations that are today as essential to its progress as the 
telephone wires have been to chain broadcasting. 

For some time the smaller broadcasting stations have 
been hard hit because of the scarcity of good talent available 
to then in their respective localities. It is a known fact that 
high artistry eventually finds itself in large centers such as 
New York. Chicago. Hollywood. Los Angeles and 
other large cities where ability can be better 
capitalized. 1f. perchance. a good artist is de- 
veloped in a small town, he immediately seeks 
capital or uses his savings to get to the larger 
center for greater opportunities. The majority 
eventually land in New York. This naturally 
leaves hundreds of other cities with more or less 
inferior and limited talent, so that a broadcast 
station can scarcely keep going a full day without 
repeating similar programs or shutting down for 
certain periods. This is undesirable as it does 
not give the listeners a complete service. 

A good part of this problem was solved when 
the chains came into existence: but these also 
served a limited number of cities and a limited 
number of stations. From the standpoint of the 
stations themselves. other means for circumventing 
the problem of entertainment were necessary. 
since the income of a station is limited when it is 
operating on a chain. 

As a solution phonograph records were brought 
into use. The stations resorted to the use of 
records which could be purchased in the phono- 
graph stores and the radio audience listened to 

There is a similarity between all disc recording ma- 
chines. Photo shows the type used in making 
talking movies. Two are used alternately during 
recording, with overlaps on their records to per- 

mit fading one into the other in reproduction 

excellent programs without knowing whether or not it was a 
phonograph record that was being broadcast. 

But. the Federal Radio Commission strenuously objected to 
this practice. A further objection to this type of program was 
voiced by many listeners. because anyone could purchase these 
records and play them in his own home. 

Then the writer evolved the idea (Continued on page 85I ) 
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Television 
TELEVISION development has been given new im- 

petus by the invention of another type of scanning disc 
for use in receiving sets, the first account of which 
appeared recently in the Chicago Daily News. 

The new disc' is one of the most flexible that thus far has 
been developed. in that it can be adapted to any known system 
of scanning that is in use at the present time in experimental 
work. 

It operates on the principle of reflecting light to the screen 
instead of projecting it through holes in the disc -a principle 
which in itself is not new, although the method by which the 
effect is obtained is original with the inventor, Arthur H. 
Watson, who heads the Watson Television Laboratories of 
Chicago. 

The design lends itself to manufacture with ease, since there 
are no adjustments to be made once the disc has been as- 
sembled. The reflecting surface is made of highly- polished 
Monel metal. Although several types of reflectors have been 
tried nothing better has been found. The metal was well 
known during the war when it was used to make unbreakable 
mirrors for the troops. As applied to the television disc, 
Monel metal has the property of retaining luster, and it can 
be bent to fairly sharp angles without injury. Reference to 
the illustrations will show that the segments of the disc pro- 
trude at an angle nearing that of ninety degrees. 

The complete disc is about seven inches in diameter. a 
qualification that permits the use of a comparatively small 
receiving unit. Aside from the screws that are used to hold 
the assembly together. the disc can be made of four parts: 
the Mond disc, and a base ring which carries the bearing, and to 
which is attached a ring molded in such a way that each of the 
segments on the metal disc will be given a definite angle. In 

New type of scanning disc 
make it adaptable to any 

in use. 

Bey Kenneth 

order that the segments will be held rigidly in position a 
complementary ring is fastened to the hase, and as it is 
clamped into position each of the segments takes the proper 
angle as determined from the experiments conducted in the 
laboratory. 

The mounting of the disc is determined by the method used 
by the station transmitting the television impulses. Al- 
though attempts have been made to standardize the television 
branch of the radio industry, there seems to be no logical 
way in which the methods can be entirely standardized at the 
present time. Therefore, we find that different laboratories 
scan the image horizontally or vertically. In most of the 
methods the scanning line describes an arc, although the posi- 
tion of the arc differs. The ends of the segment may be at the 
top or the bottom. Regardless of the position. the Watson 
disc can be changed to conform to the transmitting system by 
merely varying the angle at which the disc is mounted. 

The size of the scanning element employed is seven inches 
in diameter overall and one and three- quarters inches in 
depth. The picture produced with this element, with the 
screen at a distance of fourteen inches, is as large in area as 
the scanning element itself, measuring approximately five by 

six inches. No lenses or optical reflection or re- 
fraction devices are used other than the segmental 
elements of the scanning device itself. An entire 
receiver may be housed within a cabinet nine inches 
wide, fifteen inches high and eighteen inches in 
length. 

Fig. 3 shows the scanning clement, consisting 
of an annulus of Monet metal, and having inwardly 
extending radial slots separating the annulus at its 
inner periphery into as many segments as there shall 
he lines to the picture. This annulus is then cupped 
to a curvature on a radius of substantially 366 milli- 
meters, and its concave face subjected to a single 

Above: Cross -sectional view of the Watson television 
receiver, showing how the mirrors on the rotating 
scanning disc reflect light from the crator type neon 
lamp to the screen, which may be five by six inches 

square 

Right: Details of the scanning disc. showing how the 
reflecting mirrors of highly polished Monet metal 

are bent to the proper angle 

b 
MONEL ANNULUS 
AFTER SLOTTING 

- A- 

SECTION b -b THROUGH ANNULUS 

GROOVE t 

- B- 
THE NEXT OPERATION IS THAT OF 

DISHING THE ANNULUS ON A 366 M.M. 
RADIUS AND THE GRINDING AND POL- 
ISHING OF ALL SEGMENTS AT ONE 
TIME BY THE SAME OPERATION 

OUTER 
RETAINING 

RING 

INNER 
RETAINING 

RING 
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-BACK 
PLATE 
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Forges Ahead 
embodies features which 

transmitting system now 

A. Hathaway 

grinding and polishing operation, thus producing 
forty -eight perfect and identical optically correct 
focusing reflectors. 

Next, the segments are struck upwardly by die 

to an angle of substantially forty -five degrees from 

the axis of rotation, being the central axis of the 
annulus. The annulus thus prepared is mounted 
upon a bakelite mounting disc, and by the use of 

a pair of complementary retaining rings the annu- 
lus is drawn tightly in engagement with the disc. 

Constantly changing inclination on the opposed 
surface of the retaining rings securely locks the 
segments to their proper adjusted and 
operable positions so that the optical 
axes of the segments diverge out- 
wardly, each adjoining axis slightly 
higher or lower as the case may be. 
A lamp of the crator type is placed 
so that the image of its incandescent 
gaseous part is projected upon the 
screen S. and when the scanning annu- 
lus is rotated a succession of parallel 
lines traverses the screen. 

This system of scanning differs 
from any of the present known scan- 
ning systems, in that the exact shape 
and size of the spot traversing the 
screen is determined with great accu- 
racy by the use of a mask associated 
with the lamp. Formerly a scanning 
spot of peculiar shape devised as most 
efficient could be obtained only through 
the use of a special die for stamping 
the holes in the spiral disc, which might 
he expected to result in difficulties 
arising through the wearing of the die, 

DEFLECTED 
,SEGMENTS 

DRIVING 
SHAFT 

OUTER 
____ RETAINING 

RING 

EDGE OF 
ANNULUS 

- - -- -BACK PLATE 

Sli 

PhuLU J Thu Lhicao 1.:W Sc,; 

Salient Features of the 
Watson System 

Pictures five by six inches 
may be produced directly on the 
screen without any intervening 
means for the purpose of mag- 
nification. 

It may be instantly adapted 
to any type of television scan- 
ning systems in use today, an 
advantage not possessed by any 
other known system. 

No lenses or optical reflection 
or refraction devices are used 
other than the highly polished 
reflecting elements of the disc 
itself. 

An entire receiving machine 
may be housed within a cabinet 
nine inches wide, fifteen inches 
high and eighteen inches in 
length, and these proportions 
may he still further reduced if 
desired. 

Side view of the 
scanning disc. show- 
ing its assembly of 
the rings and Tonal 
metal mirror seg- 

ments 

Arthur H. Watson holding the new 
scanning disc which he invented and 
which may hasten the time when tele- 

vision will be available to everyone 

not to mention the high cost of the 
apparatus necessary for construction. 

The complete televisor comprises 
but four parts, the lamp, the drum, a 

motor for driving the drum and a 

screen. 
The problem of synchronization is 

taken care of in metropolitan areas 
by using a synchronous motor. and 
swinging the entire motor and drum 
along the axis of the drum to adjust 
for phase position between the poles 
of the motor, the major adjustment 
being carried out by momentarily 
breaking the motor circuit. permitting 
lag to take place. For intra -area re- 
ception a variable speed motor may be 
employed. 

During the months in which Mr. 
Watson has been developing his disc he 
has tried other types of reflecting mate- 
rial. Nickel- plating was one of the 
methods tried. but nickel -plating fails 
to hold its luster when exposed to the 
atmosphere and requires frequent pol- 
ishing. 

The extensive use of chromium 
plating appeared to present another 
possibility, but it was discarded when 
it was found that imperfections in the 
metal would show through the plating 
in the form of pockmarks. The marks 
would not be apparent to the eye, but 
when the light was reflected upon the 
screen they were very much in evi- 
dence. Using chromium plating over 

a layer of nickel failed to serve the purpose, for the imperfec- 

tions in the surface of the metal were made evident through 

the double plating. 
Accordingly, the inventor reverted to Mond metal. which 

reflects with nearly the same efficiency as silvered glass. At 

the same time the metal is lighter and more serviceable. 
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How ÍO 

Build Universal 
and 

OW e%, 

Here's an 
amplifier - power 
supply unit you'll 
he proud to build 
and own. Snappy and 
commercial -looking in 
appearance, its perform- 
ance is on a par kith its 

looks 

GE\ERALLV speaking. the design and construction of 
a radio receiver are accomplished in one of two ways. 
Either the receiver is designed and constructed as a 
whole; that is, the tuner and audio channels are built as 

one unit. or the tuner is built as a separate unit and the audio 
amplifier is built as a separate unit. Let us consider that for 
the time being we are dealing with the second of these two 
classes. and that it is necessary to build an audio amplifier and 
power supply device for a tuner unit which has already been 
constructed. 

Usually there are a number of considerations which must 
he taken into account before we can begin with the actual 
construction of a suitable audio amplifier. First. there is the 
matter of choosing the number of stages of amplification 
which we wish to employ. Second. the type of tubes which we 
shall use. Third, questions will arise as to whether the amplifier 
is to be used purely as an audio channel for the tuner unit al- 
ready built, or whether it is to have such features incorporated 
in its design as will allow it to be used for the production of 
phonograph music. Going back to the matter of tubes, not 
only must we describe the type of tube which is to be used in 
the first stage of audio frequency amplification, but we must 
also decide whether the final audio stage is to he of a push -pull 
type or use straight audio- frequency amplification. If it is 
to be of the push -pull type (since for the sake of quality re- 
production this is more desirable) then we will have to decide 
what kind of tubes we are to use in this stage. The design and 
construction of the power supply unit which is to go with the 
audio amplifier will hinge directly on the choice of the type of 
tubes used in the push -pull arrangement. For instance. if we 
decide to use a pair of -71.1's in the push -pull amplifier, then 
the voltage requirements from the power supply unit will be of 
one kind. whereas if we decide to use a pair of -45 or -50 tubes. 
the voltage requirements from the power supply unit will he 
entirely different. In the matter of the use of -50 tubes in the 
push -pull amplifier, the differences in the design of the power 
unit will he very great. For example not only will we have to 
use filter condensers having a higher working voltage, but also 
the rectifier itself will have to he of a huskier type than that 
used in the -71 power supply. For the -71A all we require is a 
type -80 tube. used in a full wave circuit. In the -50 amplifier 
the -s0 tube will not supply us with the required output volt- 
ages. and therefore it will be necessary to use the -81 in a half - 
wave rectifier circuit, with its attendant higher output or 
greater handling capacity, or a pair of -al's arranged in full - 
wave rectifier circuit to obtain the desired voltage output. 

Complete Details for 
Pull Amplifier and B 

May Be Used With 
or for Speech 

FTER all, what we really strive for 
in the design and construction of a 

radio receiver is good tone quality and 
enough volume to fill our living room pleas- 
ingly, with, of course, a reserve of volume 
for special occasions. Tuners can be sen- 
sitive, and they can be selective, but if what 
they receive is hopelessly garbled by a 
poorly designed, overloaded and distorting 
audio amplifier, all our work goes for 
naught. 

It behooves us then to be doubly certain 
that, to begin with, our receiver is furnished 
with an audio amplifier which will faithfully 
reproduce the sounds originating before the 
microphone in the broadcasting studio. 

The question will confront the designer as to whether he 
should use the type -26 tube in the first audio- frequency stage 
of amplification or whether he should use the type -27 tube. 
The type -27 is used quite generally as the first -stage amplifier. 
because of the fact that it functions with less noticeable hum in 
the output than does the type -26. 

The physical features of the amplifier must receive their share 
of attention, too. The compactness of the unit. the layout of 
the parts in a symmetrical arrangement. the location of the 
parts to make wiring easy -all these are features which must 
be taken into consideration -before any actual work is begun. 
Where a power supply unit is combined with the audio channel 
the question becomes of greater importance. since precautions 
must be taken to prevent the transformers. chokes. etc.. of the 
power unit from interacting with the audio amplifier parts and 
producing distortion. 

Keeping all these points in mind, an amplifier -power supply 
unit has been built in the laboratory of RADIO NEWS which can 
be used with any existing tuner unit, or any which can be used 
with a good electric pick -up for the reproduction of phonograph 
music. 

Standard Amplifier Circuit Used 
In Fig. 1 is shown the circuit diagram which is used in the 

amplifier -power supply unit described here. 
It will be seen from the circuit that two stages of audio - 

frequency amplification are employed in the audio channel. 
The final audio stage consists of a pair of -45 tubes arranged in 
push -pull. In the first stage a type -27 tube is employed. TI 
shows the line transformer which is used to supply not only 
the high voltage to the plates of the rectifier tube, but also the 
filament voltage to the rectifier and the pair of -45's. A 
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Audio Amplifier 

Supply 
Assembling a 245 Push - 
Supply Unit Which 
Phonograph or Radio 
Amplifiers. 

By John B. Brennan, Jr. 

separate transformer, T5, is employed to furnish the filament 

voltage to the -27 tube in the first audio stage, and also to the 

a.c. tubes which may be employed in the tuner unit. T2, T3 

and T4 are standard audio -frequency amplifying transformers 
and for the specific type which should be employed the reader 

is referred to the parts list. The transformer T4 is employed 

to couple the -45 tubes to the loud speaker, and its type will 

depend upon the type of loud speaker used -dynamic or 

magnetic. 
C bias for the first stage of audio- frequency amplification is 

obtained by a voltage drop through the resistor R2. The con- 

denser C5 and the resistor R3 provide a filter return path to 

the heater or cathode of the tube. Grid bias for the two push - 

pull amplifier tubes is obtained by a voltage drop through the 

lower section of the resistance divider RI. R4 and C4 provide 

the filter for the C bias circuit of the push -pull amplifier. 

Note that for a center -tap arrangement on the push -pull 

tubes a center -tap resistor, R4, is employed, rather than a 

connection to the mid -point of the filament winding which sup- 

plies the filament voltage to these tubes. 

The Power Unit 

In the power supply unit the filter section consists of a bank 

c f condensers and two chokes. The condenser section consists 

SI 9 

A ruggedly built chassis holds all of the transformer and 

filter condensers on its topside, while underneath are 
mounted bias resistors and bypass condensers. Above is 

a rear view of the chassis 

of three condensers. one of 2 mfd. and the other two of 4 mfd. 
The two chokes are integral parts of the power transformer 
assembly -that is, the transformer and the two chokes come as 

one unit, the chokes being assembled within the can that also 
houses the transformer. A block of five condensers, each of 1 

mfd. apiece, is used for connection across the various terminals 
in the voltage divider output circuit. These condensers are 
shown as C2 in the drawing. The output voltage divider, R1, 
is arranged with taps to provide a B minus, a B4-45, a B +90, 
a B +135, and a B +130 volt output in addition to the regular 
terminal for the total voltage output from the filter circuit for 
the plates of the two -45 tubes. 

A line switch for breaking the 110 -volt supply to the filament 
and line transformers is mounted on the side of the amplifier 
chassis, but may be removed from this position and, by means 
of an extension cord, mounted on the panel of the tuner unit 
with which the amplifier is to be used. A single -pole double - 
throw jack switch, also mounted on the side of the chassis, al- 

lows quick changeover from radio to phonograph reproduction. 
This switch, too, may be mounted on the receiver panel for 
convenience. 

Constructional Details 
The chassis on which the amplifier - 

power supply parts are mounted is 
fashioned from a sheet of aluminum of 
about 'A" thickness. Specifications 
for the sizing and cutting of this ma- 
terial are shown in Fig. 3. This 
figure shows too how the corners are 
permanently fastened together so as 
to provide a sound, solid foundation 
for the units which are to be mounted 
on it -units of considerable weight. 

Once the chassis has been formed, 
the holes for mounting the various 
pieces of apparatus may be drilled, 
following the layout given in Fig. 2. 

It is well to study the several photo- 
graphs which accompany this article 
so that a thorough understanding as to 

Fig. 1 -The circuit diagram of the -45 
amplifier -power supply unit may be 

considered as consisting of three dis- 
tinct units, namely: the power supply 
(at the top), the audio channel (center) 
and the filament supply (bottom). The 
parts employed, as identified by the 
symbols, are enumerated in the Parts 

List 
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The top view of the device presents a remark- 
ably clean -looking appearance, with a mini- 
mum of exposed wires visible. Most of the 
connecting leads are below the chassis top, 
holes being drilled through the top to allow 

their passage 

the location and placement of each part 
is obtained. 

Such parts as are to he mounted on 
the top of the chassis should be placed 
in position temporarily, and the place- 
ment of wiring holes spotted and 
drilled on the surface, so that wires from 
these parts may be run through to the 
under side for connection to apparatus 
located there. This procedure is recom- 
mended since it is much easier to drill 
these holes from spotted positions, with 
the parts removed, than when the appa- 
ratus is mounted and fastened in place. 

Insulated washers should he used, 
front and back, on the side -strip which 
holds the binding posts. The drilling details for this terminal 
layout are shown in Fig. 3. Note that only the hole which takes 
the B- post is drilled -just large enough to take the threaded 
portion of the binding post. All the others are of larger size so 
that with the aid of the insulated washers, the shank of the 

binding post will be kept accurately centered to prevent 
"shorting" between the posts and the chassis. Some con- 

. structors may wish to take added precautions against short 
circuiting here by cutting away that section of the chassis' 
site, and mounting over it a strip of Bakelite or other insulat- 

ing material which will hold the binding posts. 
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Wiring 
The schematic circuit of the amplifier -power supply 

unit as shown in Fig. I and the picture wiring diagram, 
Fig. 4. will show quite clearly how the various parts are 
connected. The picture diagram. Fig. 4. shows each part 
in its relative position, whether it be mounted on top or 
underneath the chassis. 

Where one is dealing with rather heavy currents and 
high voltages, as in this device, it is well in wiring to be 
sure that a good grade of wire with the proper kind of 
insulation is used. 

A stranded rubber -covered or parafiined- tubing tlexiblc 
wire, each strand being tinned. should he used for con- 
necting the different parts together. 

In wiring the Electrad -45 Voltage Divider unit into 
the circuit, care should be exercised to make sure that 
connections are made to the proper terminals on the two 
upright resistance units. Here you will have to refer 
carefully to the circuit diagram, Fig. 1. The high voltage 
end. coming from the choke L2 (terminal 2) connects to 
the lower contact terminal on the resistor unit having the 
six contact tabs. The plate voltages for a tuner unit. 
which might be used with the amplifier -power supply, arc 

brought out in regular order, the 
higher values of voltages beginning 
at the bottom and progressing up- 
ward. The B- terminal is that lo- 
cated in the center of the second 
resistance unit, while the C bias tap 
for the two -45 tubes is located at 
the bottom of this unit. 

Leads which carry raw a.c., such as 
those to and from the line and fila- 
ment transformers, should be twisted 
to minimize the production of hum. 

Adjustments 
There are no manual controls on 

the amplifier -power supply unit. other 
than the a.c. line switch and the 
phono -radio switch. Once the unit 
is wired it is ready for operation. 

Fig. 2 (left) and Fig. 3 (left, above) - 
In Fig. 2 are shown the drilling de- 
tails and location holes for mounting 
the parts above and underneath the 
chassis. Fig. 3 shows the construc- 
tional details for fashioning the chas- 
,,is, and also the layout of the holes 

for the terminal strip 
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R odio Religion 

(Above) The chapel of St. 
Bartholomew's Church in 
New York City is used when 
the main auditorium is filled 

(Left) A small Western Elec- 
tric amplifier which is capable 
of supplying three distinct ser- 
vices: loud speakers above 
the chancel, reproducers in 
the chapel and headphones 

for the deaf 

An out -of- the -way vol- 
ume control and head- 
phone installed in pews 
to make sermons avail- 

able to the deaf 

re t h. c. rt,.r .t ilfier8er.4.ëu..V.S. 

By 

S. Gordon Taylor 

IN the August issue of RADIO NEWS, which 
contained the first article of this series on 
amplifiers, a statement was made indicating 
the potential size of the market for power 

amplifiers and radio receivers outside of the 
home. It was stated that in the United States 
there are 26.000 hotels, 73.000 hospitals and 
263,000 school buildings, in addition to innumer- 
able restaurants, stores and assembly places. all 
of which are potential prospects for the sale of 
sound amplifiers and radio equipment. There 
was some comment at the time as to the logic 
of considering all of these existing projects as 
potential future users of amplifier systems. 

In compiling this list, it was with the convic- 
tion that while all would not ultimately install 
amplifiers, the great majority of them would. not 
in a year or two perhaps. but certainly in the 
not far distant future. Weight has recently been 
added to this conviction. as far as schools are 
concerned, by plans which the United States 
Bureau of Education now has on foot for a 
thorough investigation of the possibilities of radio 
and amplifiers in educational work, looking 
toward the cooperative organization of broad- 
cast stations and the schools, so that regular 
educational program periods may be broadcast 
and thus made available to schools. The sur- 
vey is still in progress and it is too early to ex- 
pect concrete plans. However, these plans will 
be worked out within the next few months, and 
in all probability will result in radio being adopted 
as a regular feature of the school curriculum. 

It is not a difficult matter to picture the su- 
perior effectiveness of broadcast programs over school books 
in so far as certain subjects are concerned. For instance, a radio 
dramatization of Columbus landing in America would assume 
much more realistic proportions to the average child than 
would a written description of the same episode. This does 
not by any means indicate that the school teacher will be 
eliminated, but it does provide an undoubted opportunity as an 
aid in their conducting of the regular instruction courses. 

To the amplifier installation man this subject is one of the 
greatest importance. because with the establishment throughout 
the country of a regular schedule of broadcast programs of in- 
terest to schools, radio and amplifier systems will become prac- 
tically an essential feature of school equipment and a tremen- 
dous market will be opened up. It is the intention to provide 
complete reports in RADIO NEWS on the progress of the edu- 
cational survey undertaken by the Government, in order that 
those interested in installation work will be kept posted. 

The church is another logical outlet for amplifier equipment. 
And amplifiers are now being widely used in church activities. 
There are two main reasons for the usefulness of amplifiers. 
One is that many churches are acoustically poor, with the result 
that the preacher's voice may not carry throughout the audito- 
rium with satisfactory volume to be easily understood. Some- 
one has suggested that this forms one of the basic causes for the 
legendary tendency to sleep through the sermon; be that as it 
may. it is a fact that in certain locations of some churches it is 
a strain to try to catch the words of the speaker. 
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Sound Amplifier 
System in Fash- 
ionable Park 
Avenue Church 
Carries Services 
to Parts of the 
Auditorium and 
to an Overflow 
Audience in the 
Chapel As Well 

Another opportunity for amplifiers is 
found in some city churches which do not 
have the seating capacity to accomodate 
the large congregations that turn out. 
There are churches in New York City. 
for instance. which are forced to turn 
people away from service after service. 
Such a condition is unfortunate. both for 
the church and for the worshippers. By 
means of amplifiers it has been possible 
to accommodate the overflow in adjoin- 
ing rooms, the speaker's voice being 
brought into these rooms through suitable 
loud speakers. 

Typical of this condition is St. 
Bartholomew's Church at Park Avenue 
and 51st Street. New York City. This 
church is of tremendous size with high 
vaulted ceilings, and in spite of acousti- 
cal precautions taken in its design does 
not permit a speaker's voice to carry com- 
fortably from the pulpit to the rear of 
the auditorium. 

Doctor Robert Norwood, Rector of St. 
Bartholomew's Church, is a man of such 
striking thought and eloquence that many 
of his weekly services fill the church to 
overflowing. Portable seats are provided 

MICROPHONES 
^,^ LEAD I BLUTED 
I 

4. PULPIT ; 

3 READER'S I 

DESK I 

E.ALTE.R 

MIRCOPHONE 
SELECTOR_ 
SWITCH (9 

OUTPUT 
COUPLING 

TRANSFORMER 

t LECTURN 

WESTERN ELECTRIC 
4'13 -C 

POWER AMPLIFIER 
WITH 

VOLUME CONTROL 

t;'?:3 

BX(FLEXIBLE 
METAL COVER- 
ED CABLES) 

(Above) One corner of St. Bar- 
tholomew's Church, showing mi- 
crophones on the pulpit and 
prayer -desk. One of the repro- 
ducers may he seen high up near 
the archway. This, with a cor- 
responding reproducer on the 
other side of the church, rein- 

forces the speaker's voice 

EARPHONES 

2 W E.540 
CONES IN 
CHAPEL 

REINFORCEMENT 
HORNS IN 

MAIN CHURCH 

_ 

Diagram of the sound - 
amplifier system and a 
floor plan of St. Bar- 
tholomew's Church. 
showing the location 
of microphones and 
headphone installation. 
In the right -hand 
lower corner is the 
chapel with loud 

speakers indicated 
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in every available nook and corner. but in spite of this it was 
formerly necessary to turn away the overflow. 

Faced with the problem of not only improving the coverage 
of the speaking voice in the auditorium itself, but also taking 
care of the portion of the audience that would normally be 
turned away, consideration was given to the installation of an 
amplifier system as a means of overcoming these difficulties. 
Mr. George D. Spear, President of the Amplifier Service Com- 
pany of New York, was called into consultation to work out the 
details of an amplifier system to meet these requirements. 

After a study of the situation, Mr. Spear made a prelimi- 
nary recommendation for the installation of an amplifier and 
loud speakers which would eliminate the difficulty of hearing 
from the rear of the auditorium. A temporary test installation 
was made and demonstrated at a Sunday service. This setup 
worked out so satisfactorily that the results more than justified 
the cost of a permanent amplifier installation. The permanent 
installation was then made, and consisted of a Western Electric 
No. 13 -C amplifier obtaining its input from four microphones 
located at different points on the rostrum. The amplifier fed 
into two horn type loud speakers mounted high up at 
the front of the church and directed toward the rear of the 
auditorium. 

Thus the problem of insufficient carriage of voice from the 
rostrum was taken care of as far as the main body of the 
church was concerned. But there was still the problem of 
taking care of the overflowing congregation, the overflow being 
larger than ever, due to the improved audibility of the 
services. Adjoining the main church was a chapel which 
provided seating accommodations for several hundred persons. 
The next move in the development of the amplifier system was 
to extend the loud speaker lines into this chapel. The ex- 
periment worked out very satisfactorily. Although it is only 
natural that an audience should prefer to see as well as hear 
the speaker, yet it was found that practically all of the congre- 
gation that could not find accommodations in the main body 
of the church were satisfied to sit in the chapel and thus take 
part in worship. 

It would appear that in accomplishing these ends the ampli- 
fier system was 
doing all that 
could be expected 
or hoped. How- 
ever, still another 
scheme was tried, 

RADIO NEWS FOR MARCH, 1930 

Organ music from phonograph records is provided in this 
chapel by means of an electrical pick-up and amplifier. The 

reproducer is mounted behind the grille at the left 

and this too worked out satisfactorily. There was one 
prominent member of the congregation who was hard of hear- 
ing and who had difficulty in following the sermon. As an 
experiment a special lead was taken off the output transformer 
of the Western Electric amplifier and an extension was run to 
this member's pew. A single headphone was then connected to 
this extension, together with a volume control mounted under 
the edge of the seat. The success of the experiment was 
marked and immediate, with the result that ten other members 
of the congregation who were hard of hearing made application 
for similar extensions to be run to their pews in various parts 
of the church. 

This installation in St. Bartholomew's Church is now in 
constant use and from all reports is proving preeminently 
satisfactory to everyone concerned. 

From a technical standpoint the installation is a simple one. 
The Western Electric amplifier (Continued on page 852) 

The Leutz "Silver Ghost" console pro- 
vides radio and phonograph reproduction 
with power to operate from three to ten 
dynamic speakers. It offers unusual ad- 
vantages where impressive appearance is 
a consideration as well as entertainment 
value. The inset in the upper left shows 
the electric turn -table with electromag- 
netic pick -up, and the inset below shows 

the power- amplifier compartment 
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How to Build a 

seat- Frequency oscillator 
This Instrument, Having a Range of 20 to 8,000 Cycles, Will Prove 

of Inestimable Value to Serious -minded Experimenters 

By John E. Fetzer* 

-7 

Fig. 1 -A view of the front -panel layout of 
the beat -frequency oscillator 

THE audio oscillator plays an indispensable rôle in the 
activities of experimental and measuremental radio. The 
many uses to which a device of this kind may be put 
seem to grow daily. In measuring frequency character- 

istics of the audio transformers, filter coils, etc., of audio ampli- 
fiers. as well as loud speakers. a good audio oscillator is abso- 
lutely necessary to the experimenter and radio serviceman. An 
audio oscillator may well be used in a practical way by the 
radio dealer to demonstrate to customers the superiority of 
the frequency response of the newer type of reproducers over 
those used in older equipment. The broadcast engineer employs a 

device of this sort almost daily, in lining up remote control lines 
from the point of microphone pick -up to the radio transmitter. 
Radio amateurs could well afford to use a tube oscillator of 
some type to modulate the carrier, instead of the more or less 
unreliable buzzer. 

The many demands for a reliable audio oscillator led the 
writer into considerable experimental work in collaboration 
with Dr. G. W. Fox of the University of Michigan, in an effort 
to produce a device which would reasonably satisfy rigid re- 

*Engineering Director, Station IVEMC 

Fig. 2- Ahove, and to the left are shown the 
general assembly details of the parts behind 

the panel 

quirements, and at the same time could be produced with the 
lowest possible financial expenditure. 

Preliminary Considerations 

At. first it was attempted to design an oscillator of the more 
or less familiar type. in which regeneration is produced by 
coupling the plate circuit with the grid circuit of a vacuum 
tube through an audio -frequency transformer. Variation in 
frequency was obtained by means of a multiple contact switch 
which was connected to a number of fixed condensers. In 
order to cover the complete audio range it was necessary to use 
at least two fixed capacities in the grid circuit. Furthermore, a 
bridged variable condenser across the various fixed capacities, 
in order to secure the intermediate frequencies between con- 
tacts. bcame indispensable. It is quite obvious that such an 
arrangement with fixed and variable condensers on contact 
switches is not ideal from the standpoint of operation, notwith- 
standing the fact that such contortions seem to find their 
place in general practice. 

It would seem, therefore, from the operational viewpoint, 
that an ideal arrangement would be an oscillator which would 

have just one control, for the purpose of se- 
curing quickly any desired frequency of from 
20 cycles up to 8.000 or more. This rela- 
tively high range of frequencies cannot be 
obtained with a single rotating control with 
apparatus such as mentioned in the foregoing, 
but can be easily produced with the so- called 
beat- frequency audio oscillator by the simple 
twist of a dial. 

A beat -frequency oscillator is nothing more 
than two radio -frequency oscillators, oscil- 
lating at slightly different frequencies, and 
producing a resultant beat -frequency, which, 
in our case, must fall within the audio - 
frequency band. It is obvious that a small 
change in (Continued on page 865) 

Fig. 3 -John E. Fetzer's oscillator cir- 
cuit employs four tubes, complete details 
of which are given here. The lettered parts 
may he identified from the accompanying 

Parts List 
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Left -Chief John B. MacDon- 
ald of the Tulare, California 
Police Department, enthusias- 
tically endorses police use of 

radio 

Right -Chief Charles H. Kelley, 
who directs the activities of his 
Pasadena, California, policemen 

in their radio -equipped cars 
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A New Arm of the Law 
More Cities Track Criminals With Radio -Equipped Cars 

Receiving Their Orders From Police Headquaters 

By Ralph L. Peters 

EDITOR'S NOTE-Arrangements had been made for a technical 
article in this issue of RADIO NEWS, taking up the various types 
of transnútting equipment employed by the police in different 
cities, including some data on the receivers used in prowling 
cars. However, such wide- spread interest has been created by 
31r. Peters' first article, in the February number, that it seemed 
advisable to print first a general summary of police radio 
activities in different parts of the country. 

COMMISSIONER R'ILLIA\I P. RUTLEDGE. of the 
Detroit police. during 1929 visioned inter -city com- 
munication as one of the developments of the next 
few years. To him goes much of the credit for the 

speed of radio's use by the police. He was one of the first 
police officials in the country to become interested in the pos- 
sibilities of radio. and Detroit was one of the first points to 
experiment with the new weapon. Through years of poor re- 
sults. he persisted in his faith in radio and was rewarded during 
1928 and 1929 with the remarkable success of the Detroit 
system. 

He then turned his attention to assisting other police depart- 
ments in the use of radio. ever visioning the time when the 
police departments of the country would be linked together in 
one big network. 

He expected to resign January 1st. after thirty -five years in 
police work. His successful application of radio to this work 
was undoubtedly the high point of his career. 

Just as his earlier predictions concerning radio's uses by 
individual departments carne true. so his predictions of the 
nation -wide network to combat the crook on all sides are 
coming nearer realization every day. 

How a radio system carne to be established in Indianapolis 
is a story in itself -a story of civic cooperation that would be 
difficult to surpass. 

Police Chief Claude W. Morley, of Indianapolis, fellow 

police officers. members of the Board of Public Safety and of 
the Council had been advocating the use of radio by the police 
for some time. Nothing definite had been accomplished. 
Funds were not forthcoming. 

Then the Associated Employers of Indianapolis. Inc., through 
its secretary. Andrew J. Allen, stepped into the picture. Mr. 
Allen called together representatives of thirty -three civic. busi- 
ness and trade associations and luncheon clubs. the radio 
editors of the Indianapolis .News, Star and Times, the two local 
radio stations, \'l B \l and WKBF: representatives of the 
Indianapolis Power & Light Co. and the Indiana Bell Tele- 
phone Co.. together with one company representative each 
from the radio wholesale trade and the radio retail mer- 
chandisers. 

The group met at a complimentary dinner. The result of the 
meeting was the formation of the Citizens' Police Radio Com- 
mission, officially appointed by Mayor L. Ert Slack as a 
public enterprise empowered to raise police radio funds through 
public subscription. 

This was early in the summer. On October 21st, the City 
Council passed an ordinance accepting the fund of approxi- 
mately $12.000 which the Citizens' Police Radio Commission 
had raised as the result of its campaign. This amount was 
enough to establish the station and equip ten police cars with 
receiving sets. In addition to the actual money raised by pub- 
lic subscription. much equipment in the way of loud speaker 
arms, batteries, etc., was donated by various firms and 
individuals. 

The entire cost of the campaign was borne by the Associated 
Employers as a contribution toward the establishment of the 
system. In addition the organization's secretary. Mr. Allen, 
acted as general chairman of the Citizens' Police Radio 
Commission. 

There were two hundred and seventeen contributors to the 
fund at the time when it was turned over to the City. Of the 
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Highland Park. Michi- 
gan's fleet of radio- equipped 
police cars. Chief William I. 
Cross is standing at the extreme right 

total amount raised. $1,000 had 
been given from the Police and 
Firemen's Benefit Fund. 

That, briefly told, is the way in 
which the business and professional 
men of Indianapolis, following the 
lead set by the Associated Employers, 
accomplished the task of arming the 
Indianapolis police with radio. 

In Berkeley, Cal., Chief August 
Vollmer has found it possible and 
advisable to completely motorize the 
police department. Consequently, 
when the department's radio station 
and radio receivers for the cars were 
complete and installed, it would mean 
every police officer in the city would 
be subject to orders from head- 
quarters by means of radio. The 
system had not been placed in 
operation at the time this article was 
written, but Officer V. A. Leonard, 
who is in charge of the radio work of 
the department, said it would be a 
matter of only a short time before 
it would be. 

When Cincinnati became interested 
in the use of radio ambitious plans 
were made. Application was made 
for a license, and construction of the 
station was begun as soon as au- 
thority was granted. G. C. Smith, 
executive assistant to City Manager 
C. O. Sherrill, in outlining the plans, 
said it was the intention of the city 
to have about 150 police cars equipped with receiving sets, 
approximately 75 vehicles of the fire department, 34 fire houses 
and 12 police stations. The radio station and the police cars 
were expected to be in operation the first of the year. 

Chief Charles H. Kelley ex- 
pected to have the Pasadena 
Police Department's radio 
station and nine radio - 
equipped cars in service by 
the first of the year or shortly 
afterward. The application 
for the station has been ap- 
proved. 

L. J. Forbes, chief of the 
Seattle, Washington, police. 
had the department's radio 
station and ten cars equipped 
with receiving sets in readi- 
ness to begin operation De- 
cember 1st, and was awaiting 
the granting of a station li- 
cense. Their plans call for 
the equipping of all of the 
department's twenty -five 
"prowler" cars. 

Part of the transmitting equipment in the broad- 
casting room of the Indianapolis police staton 

Plans of Chief John R. MacDon- 
ald, of the Tulare Police Department, 
called for the department's station 
and six radio -equipped cars to be in 
operation by the first of January. In- 
stead of using loud speakers as is the 
practice elsewhere, he plans to use 
headphones. A neon light on the dash 
of the cars will inform the crew when 
the radio station is on the air. A 
member of the crew will then plug 
into the receiver with his headphone 
and receive the order. 

Chief 1\facDonald also plans to 
equip the California Highway Patrol 
cars operating north and south of 
Tulare on the main state highway 
with receiving sets. Then, if crimi- 
nals escape from the city, the patrol 
cars will be flashed the warning and 
be on the alert for the escaping car. 

Construction work on the Beau- 
mont, Texas, radio station and re- 
ceiving sets for eight police auto- 
mobiles, the fire boat, six trucks and 
cars of the fire department and three 
receiving sets for remote points of 
the city's water works system, was 
undertaken during the latter part of 
October. 

Chief Carl E. Kennedy, of the 
Police Department, and his signal 
superintendent, J. D. Southwell, 
planned to put the system into 
operation as soon as construction, 

testing and administrative details had been worked out. 
Atlanta's (Georgia) police chief, James L. Beavers, is hoping 

the Council will set aside funds early in 1930 for the erection 
of a radio station and the equipping of twenty cars with re- 

ceiving sets. 
Supt. A. A. Carroll, of the 

Grand Rapids (Michigan) 
police, plans at the outset to 
equip at least four cars with 
receiving sets and broadcast 
orders to them from a local 
broadcasting station that has 
offered to cooperate. In com- 
menting on the use of radio, 
he says: 

"In my judgment. it will 
be only a few years before 
all police departments will be 
equipped with radio." 

It is certain that within the 
next few months even more 
names will be ready to add to 
the list of those who are 
awakening to the value of 
police -radio. 

THE success of radio as an aid to the 
police in apprehending criminals has 

been proved. So much so, in fact, that its 
adoption is spreading like wildfire; and 
cities in all parts of the country, that have 
not already applied for broadcasting li- 

making preliminary arrange - 
a view to having stations of 

censes, are 
ments with 
their own. 

Ralph Peters has made a close study of 
this growing activity, and is probably bet- 
ter qualified than anyone else to write for 
RADIO NEWS readers the details of this new 
use for radio. 
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Racket 
field- engineer's report on 

which he took 

By Wilbert 

(Above) Attaching a condenser and filter to a noisy 
farm -lighting plant. (Center) A laboratory in which 
noise -suppressing condensers and filters are de- 
signed to muffle interference from household and 
office appliances and traffic signals. At the right 
is shown a screened testing room from which elec- 

trical interference cannot escape 

THE first few days of work here were spent going 
through the factories in Springfield and making pre- 
liminary tests near the lines of the Vermont Hydro 
Electric Co. and at the generating station of the street 

railway system. 
After going through the factories more time was spent 

checking the generating station and the Vermont Hydro lines. 
A number of individual cases were investigated and are reported 
sepa rat ely. 

The first factory visited was that of the Fellows Gear 
Shaper Co. This company takes power from the Vermont 
Hydro and also generates some for itself, using two 
machines of about 100 kw. capacity with associated exciters, 
etc. Most of the factory equipment is powered by three phase 
induction motors. All such motors are quiet. For purposes 
of changing speed on certain machines two frequency 
changers are used. One of these machines was making a slight 
clicking noise when first tested. A re -check on this machine 
revealed that the clicking was caused by rough spots on the 
slip rings which the electrician had fixed in the meantime, and 
the machine was quiet. Similar troubles with the magnetic 
chucks were due to the same cause. In the office were a 
number of Monroe electric adding machines and one No. 2 
Burroughs adding machine. These machines were noisy and 
four Filterette Juniors were used. The Burroughs machine 
requires a special Filterette to quiet it. 

Lovejoy Tool Co. was next tested. All machinery and 
feeder lines were found to be quiet. No electrically operated 
office equipment is used here. 

The Bryant Chucking Grinder Co. was checked and all 
machinery found to be quiet. 

The Jones and Lamson Co. was next checked. Some of its 
machinery is driven by d.c. motors. Whenever the frame of 
the driving motor was not connected to the machine or in 
some other manner grounded, some noise was heard. Upon 
grounding, this noise ceased. Five Leeds & Northrup re- 
corders were found to be noisy, as was also some of the office 
equipment. The filters for this machinery were ordered at 
the time of the visit. The d.c. generators were quiet. 

Parks & Woolson, makers of textile machinery, were checked, 
Tobe Deutschmann Corporation 

(Right) An inter- 
ference suppresser 
attached to a sign 
flasher. At the 
right of the motor 
may he seen the 
make- and -break 
contacts, which are 
miniature "static" 

broadcasters 

and as they use three -phase a.c. motors throughout the plant, 
no noise was heard. In the office they have five Dictaphones 
and one Dictaphone shaver. These are all noisy. At the time 
they refused to put Filterettes on these. One of these machines 
is used considerably at night. 

The J. L. Slack Co. was checked and the machinery in the 
factory found to be quiet. In the generator rooms the ex- 
citers which were ungrounded were found to be very noisy. 
These exciters. four in all. were grounded and when re- checked 
were found to he quiet. 

The generating plant for the street railway system was found 
to be very noisy. This plant consists of one a.c. driven d.c. 
generator and two water- driven machines. Each generator 
delivers 500 amps. at 550 volts. There is a 5 k.w. 110 v.d.c. 
machine used as exciter to the a.c. motor. None of this 
equipment except the a.c. driven machine was grounded. 
These machines were then grounded and re- checked. The 
noise was nearly as loud as ever at the machines, but was con- 
siderably reduced at certain points outside the building. The 
method of grounding these machines was to connect the 
frames to the nearest piping running under the floor. This 
piping is all tied together by jumpers. How effective this 
ground may be is not known. 

To still further reduce the noise. the No. 55 Filterettes were 
tried on all but the a.c. driven machine, which was fairly quiet 
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Suppression 
sources of radio interference, and steps 
to eliminate them. 

H. Cook* 

A 

A (¿ 
E ,. 

R°1 

(Above) The motors in 
soda fountain drink mix- 
ers are sources of radio 
interference. (Left) The 
engineer is pointing to a 

spark plug. which. along 
with the other ignition 
equipment of a gasoline 
engine, is a generator of 

crackling noises 

anyway. No results at all were obtained with this Filterette 
which could be noted on the trouble set. 

Further suggestions are to improve the ground if possible. 
and to place chokes in the leads from the generators. These 
chokes due to the current would be limited to a few turns of 
the lead wire which they have. These. in connection with a No. 
55 Filterette placed closed to the commutator, might be 
effective. 

The lines of the Vermont Hydro Electric Co. were tested 
at several points as shown on the attached map with the re- 
sults noted thereon. Naturally there would be considerable 
difference between noise of poles having grounded guards and 
those having grounded crossarm braces and those having no 
ground wires at all. All comparisons between poles adjacent 
or nearly so were made on poles with similar grounding 
equipment. One line tested noisier than the other on similar 
poles and at distances apart of only about 12 feet so that 
checking was easy. At other points the lines tested quiet and 
sometimes reversed with respect to noise intensities. More 
data on this is shown on the drawing. No conclusion could 
be drawn as all insulators seemed to he in good condition, and 
on one pole which had been a consistent and previous of- 
fender the insulators had been only recently changed. and the 
old ones when sent in for test were O. K. All the above re- 
fers to the 44.000 volt secondaries. The noise was not found 

Two views of a midget 
radio receiver and its 
sensitive antenna used 
in running down dis- 

turbances 

in the primary circuits or generating apparatus. although in 
two stations exciters were not grounded and were noisy, 
though probably only locally. The noise sounded like corona, 
only there are times when it is absolutely quiet. It is usually 
quiet in damp weather. The Vermont Hydro are willing to 
patrol and note any troubles they can find. and repair them as 
soon as possible. Their patrolman is not at present equipped 
with a radio set. 

Places visited include the barber shops. banks. beauty 
parlors. etc.. in the business section of Springfield. The noisy 
ones are listed below with their causes: 

The La France Apts. 4 Electrol oil burners. no filter at all. 
Ideal Theatre. 2 Electrol oil burners. line tiller only; 1 110v. 

90A d.c. converter for movie arc. 
First National Bank. 1 Burroughs No. 2 machine. 
Fitche's Beauty Shop. 1 Hand hair dryer, 1 Floor dryer. 
Trayer's Barber Shop. A Motor- driven clippers. 
Daschner s Barber Shop. 3 Motor- driven clippers. 1 Hand 

hair dryer. 
Narcissus Beauty Parlor. 1 Hand hair dryer, 1 Floor dryer, 

1 Violet Ray. 
Adnabrown Garage. 2 Portable drills, 1 Webster oil burner - 

spark only. 
A number of other cases were examined and found to be 

quiet. In addition to those noted above there is known to be 
a noisy dental motor and some violet ray equipment which is of 
course also noisy. 

The map herewith shows the general shape of the 44.000 volt 
lines of the Vermont Hydro. The crosses indicate points 
checked and are numbered for reference. 

The conditions found at the various checking points are 
given below: 

1. Cavandish Station; exciters only. Wet weather: Check 
on substation equipment and generators. 

2. Pole on Cavandish Claremont (Continued on page 870) 
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Large vernier dials, with husky knobs make for ease of tuning 
with Wenstrom's "Cornet" short -wave receiver 

RADIO NEWS FOR MARCH, 1930 

A "behind- the -panel" view showing the 
location of the parts and the sub-panel 

assembly 

« 
1 CoRTZeET9 Short-\Vave 

By Lieut. 
Wm. H. Wenstrom 

IN the October issue we mentioned our year -old "Cornet" 
receiver. In response to inquiries we summarize here 
its salient features. As the name indicates, the re- 
ceiver is designed primarily for instant wavelength changes, 

both within a single band and from one band to another. 
Comparing the receiver with one employing a screen -grid 

amplifier tube, we find the following disadvantages: less sensi- 
tive on a short antenna (though sensitive enough to get phone 
from Europe and code from Australia); radiates weak oscilla- 
tions which may cause squeals in other nearby short -wave 
receivers (though the range is so wide this should occur infre- 
quently). On the other hand, the following advantages appear: 
more rapid tuning; greater simplicity of construction, mainte- 
nance and operation; less cost. 

The circuit uses the old amateur standby, capacitatively con- 
trolled regeneration, but a few refinements distinguish the set 
from general practice. First there is the 3 mmfd. vernier con- 
denser, mounted in the center of the panel -a Cardwell midget 
cut down to one stator and one rotor separated' by / inch. 
This superlatively fine control makes it possible to spread a 
40 -meter cw whistle over S or 10 divisions of the little center 

RECEIVER 
With This Simple Circuit You Can 
Tune to Any Wavelength Between 

10 and 200 Meters 

dial, and to tune in distant phones with ease and certainty! 
Then there is the aluminum back panel. to which the Card- 
well condensers are grounded, practically eliminating body 
capacity. Another feature is the detector grid potentiometer, 
whose knob shows just behind the detector socket in the photo- 
graph. This gives positive control of the oscillation charac- 
teristics of the detector tube (UX201A, UX200A, or CeCo H), 
without messing with different grid leak values. The other 
knob on the subpanel turns the SM 340 midget condenser, 
chosen for antenna coupling because of its low minimum ca- 
pacity. None of these features is particularly new, but their 
combination in one set is the result of several years' operation 
and a definite search for an ideal amateur receiver. 

The coil table and diagram describe coils, wound on SM 
form 113, suitable for use between 
10 and 200 meters with the 165 
mmfd. tuning condenser. Other 
ready -made coils may be used with a 
suitable condenser, usually 140 mmfd., 
at some sacrifice of tuning range. The 
best things about the receiver are its 
simplicity and its rapid precision in 
picking out a signal and keeping it 
tuned in. We have seen more com- 
plicated sets which sometimes 
worked and sometimes did not - 
which were more sensitive at one 
part of the band but tuned somewhat 

This is the complete circuit of the 
"Cornet" receiver. That section to 
the left of the dotted line is shown 
merely as a suggestion for the addi- 
tion of a screen -grid r.f. coupling 
stage. While primarily a short -wave 
receiver the set will tune to the long 
waves by substituting long -wave coils 

at LI and L2 
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-CALIBRATION CURVE - 
50 40 METER COIL 

45 
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DIAL SETTING 
80 90 

This curve will help 
you to locate on the 
dial any station in the 
40 -meter band whose 
wavelength is known 

awkwardly at another 
point. In a year and a 
half of exacting opera- 
tion the Cornet (first 
described in the June, 
1928, issue of Radio 
Broadcast) has never 
failed. 

For changing from one wave - 
hand to another, it is neces- 
sary to use the plug -in type 
of coil (LI). The Coil Wind- 
ing Specification Table, be- 
low, supplies the data for 
winding the coils which cover 
wavelengths from 10 to 2000 

meters 

- COIL WINDING 
SPECIFICATIONS- 

831 

BAND 
(METERS) 

COIL RANGE 
(METERS) 

GRID 
TURNS 

TICKLER 
TURNS REMARKS 

- 10 TO 21 2 3 N9. 24 WIRE 
QUADRUPLE-SPACED 

20 14 TO 28 3 3 N9.24 WIRE 
TRIPLE - SPACED 

40 26 TO 52 6 5 WOUND WITH 
Ng. 26 WIRE 

ON STANDARD 
S-M 113 FORM. 

80 51 TO 110 15 8 

160 100TO200 36 16 

600 550701100 S-M N4 111 -D 

LONG WAVES 1100 TO 2000 . S-M N9. 111-E 

A standard S -M No 
113 form is used for 
the coils. Winding de 
tails are shown above 

This is the receiver 
which has been used to 
obtain the reception 
data outlined by me in 
previous articles ap- 
pearing in RADIO NEWS 
and it is one that can 
be highly recommended 
for satisfactory results. 

This Chart and a Ruler Will Give You All You 
Need to Know About Coil Design 

By W. Bruce Ross 
THE September, 1929, issue 

of RADIO News contained a 
calculation chart, showing 
how a coil of suitable in- 

ductance could be wound to cover 
a definite band of wavelengths 
when shunted by a variable con- 
denser of known value. Or if the 
reader has a coil and condenser. it 
is possible, with this scale. to deter- 
mine the tuning range of the two, 
when connected in a tuning circuit. 

We have worked out a further 
application of the above- mentioned 
chart which makes unnecessary the 
use of paper and pencil calculations 
in estimating coil sizes and wave- 
length ranges. This involves the 
addition of another line (Number 
8). which appears in the accompany- 
ing illustration. and which is exactly 
three -eighths of an inch from the 
original Index Line. No. 5. 

The graduations on this line rep- 
resent the total number of turns on 
the coil. We shall call this line 
No. 3. We already have scales 
marked "Number of turns per inch" 
(No. 6), and "Length of coil in 
inches" (No. 4), so that the new 
scale must fit in with these. In- 
deed. it is by means of No. 4 and 
No. 6 that we graduate No. S. 

Imagine a coil 1 inch long, wound with wire of such a 
diameter that there are exactly 10 turns to the inch. There 
will naturally be 10 turns in the coil. If we lay our straight- 
edge between 1 on scale No. 4 and 10 on scale No. 6, then the 
point where we cross the new scale must be the "10" point. 
Make a short mark on line No. 8, and put 10 beside it lightly. 
Suppose now that the coil is still 1 inch long but that we wind 
it with wire having 15 turns to the inch. There will be 15 turns 
on the coil. Shifting the straight -edge so as to join 15 on No. 6 
and 1 on No. 4, we make a mark where it crosses the new line 
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and put a "15" beside it. Similarly 
an imaginary coil having 20 turns 
to the inch, and 1 inch long, gives 
us the 20 -turn point on No. S. and 
so on up to 50. 

We can go back. and by joining 
11. 12. 13, -. 19 on No. 6 with 1 

on No. 4, find the points for 11. 
12. 13. -, 19 on No. 8: then using 
points 22, 24. 26. -, 38 on No. 6. 
find corresponding points on No. S. 

(You will easily see that the grad- 
uation marks on No. 3 will be closer 
than those on No. 6. so that. to 
avoid confusion on the former, we 
drop the points for 21. 23, -, 39. 
and all the forties but 45). 

\Ve might go on up to 150 on 
No. S by simply joining the points 
60, 70. etc. on No. 6 with 1 on No. 
4: but it will be found that for 
these higher numbers the straight- 
edge makes such an acute angle 

I I I with the new line that it becomes 
t s increasingly difficult to judge pre- 

cisely where they cross. and errors 
in graduation are likely to result. 
Fortunately. there is a simple dodge 
which will obviate this. Prolong 
our imaginary coil to 2 inches in 
length. If we wind it with wire 
having 30 turns per inch. we will 
have wound 60 turns in all. Placing 
the straight -edge so that it joins 
30 on No. 6 with 2 on No. 4. we see 

that it must cross No. 8 at the point "60." We therefore mark 
it as such. Again, if we wind the 2 -inch long coil with 35- turns- 
per -inch wire, it will have a total of 70 turns. Joining 35 on 
No. 6 with 2 on No. 4, we locate "70" on No. 8. And similarly. 
joining points "40." "45," and "50" on No. 6 with "2" on No. 4 
gives us points "80." "90." and "100" on No. 8. It will be 
found advisable to put in more than the 55. 65, 75. etc.. points 
on the new scale. because otherwise the graduations would be 
too close for easy reading. 

As a check, you will notice that the (Continued on page 873) 

O:.METER Hi INCHES 
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AUTO - RADIo 
RECEIVER 

DESIGN 

RADIO NEWS FOR MARCH, 1930 

Extremely compact is Mr. Egert's auto -radio re- 
ceiver, as shown by the two photographs here. To 
the left -the arrangement of the tubes, condensers 

and coils on top of the chassis 

In this underside view of the chassis (below) is 
shown the location of the chokes, fixed condensers 
and, at the right, the complete resistance -coupled 

audio channel 

By 
Samuel Egert 

Compactness, Power Supply, Type of Circuit and Space Limitation 
Are All Points IVhich Confront the Designer for Solution 

THE reader no doubt has often turned the pages of a 
magazine such as this and noticed the great similarity 
among the hook -ups which appear on almost every page. 
To an unpracticed eye all the circuits look alike, but to 

the trained builder each circuit has some outstanding advan- 
tage and at the same time certain disadvantages which are not 
present in the others. As a result, when it becomes necessary 
to design a circuit for a new and novel purpose the engineer is 
often in a quandary concerning the circuit he should use. 
Shall we use a tuned antenna stage? Different aerials will affect 
the tuning. Shall he use an untuned antenna stage? An extra 
tube is required which will not add much to the over -all gain. 
Shall he use transformers? The frequency characteristics will 
not be perfect, and transformers add to the weight. Shall he 
use resistance coupling? The gain will not be as high per 
stage. And in this manner practically every part of the pro- 
posed circuit lays itself open to the question, are these disad- 
vantages offset by equal advantages? It is the purpose of this 
article to deal with some of the problems involved in designing 
a good. reliable and economical set for automobile reception. 
In order to do so as systematically as possible we shall begin 
from the input of the receiver and work through to the output. 

Fig. 2 -After investiga- 
tions conducted to deter- 
mine the ultimate in cir- 
cuits satisfactory for auto - 
radio use, the one shown 
below was finally devel- 
oped. The first tube, a 
coupling tube, is followed 
by two tuned r.f. stages, 
a tuned detector and two 
stages of resistance - 
coupled audio amplifica- 

tion 

The first question to arise is, Shall we or shall we not make 
the input stage a tuned affair with the accompanying necessity 
of an extra tuned control? It would be advantageous to do 
this because of the extra gain, but the extra control digs 
seriously into this advantage. Since space is limited in a car. 
and since we want our set to be controlled from the steering 
wheel, the advantages of an untuned input stage make them- 
selves manifest. 

Shall we use tuned impedance coupling or shall we use trans- 
formers? If it were not for the fact that the screen -grid tube 
is the most suitable for our purpose, we would use trans- 
formers; but since a transformer with an aperiodic primary 
would not transfer sufficient impedance from the tuned stage to 
act as a load upon the plate of the preceding tube. and since 
with the small antenna permissible in a car selectivity is not 
an important factor, we shall use direct impedance as the 
means for coupling. 

Now we come to the detector. Shall it be condenser and 
grid leak or power detector? The condenser and grid leak ar- 
rangement, although the more sensitive, will not handle as loud 
a signal without distortion as the bias type of detector. Also, 
since we are going to use several (Continued on page 875) 
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4 

.3 
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Fig. I -The tuner sec- 
tion. The fundamental 
circuit around which the 
receiver was designed is 

shown at the left 

Fig. 3-A characteristic 
curve of an r.f. tube. 
showing the operating 
point adjusted to zero 

grid bias 

OPERATING POINT - 

OF P.F. AMPLIFIER 

o 
-5 - -3 -2 -t 0 

GRID a AS IN VOLTS 
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EI.MORE B. LYFORD, B.S.' 

Mr. Lyford is a graduate of Wesleyan 
University, where he specialized in math- 
ematics and physics, also devoting a 

large portion of his time to the study 
of radio engineering. 

He has been associated with the Uni- 
versity Radio Manufacturing Corpora- 
tion, the Electrical Testing Laboratories 
and RCA Photophone, Incorporated, 
where he is now in the recording engi- 
neering department. 

He was the co- designer of the Henry - 
Lyford receiver, and is an associate mem- 
ber of the Institute of Radio Engineers. 
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Ill foÏ mCltZ011 

Sheets 
A New Radio News Feature 

WITH this issue RADIO News inaugurates a new department. 
It will include data which, in many cases, are not readily avail- 

able to the average experimenter, and there will be charts and other 
useful information which will prove most helpful even to the trained 
engineer. 

To facilitate filing, each sheet will be given a decimal classifica- 
tion in accordance with the Dewey system extension. The ex- 

planation of this system may be obtained from the Government by 
enclosing ten cents with a request for Bureau of Standards Circular 
No. 138, addressed to the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 

In each succeeding issue there will be four sheets, two devoted to 
elementary subjects and the other two intended to be of interest to 
those of more advanced engineering training. 

RADIO NEWS INFORMATION SHEETS 

By Elmore B. Lyford 

IT has been known for 
over a hundred years 
that when a metal is 
'brought to white heat, 

the air surrounding it be- 
comes a conductor of elec- 
tricity. This phenomenon 
was studied by Elster and 
Geitel between 1882 and 
1889, and they found out 
also that a conductor 
brought near an incandes- 
cent metal filament acquired 
a negative charge. 

About the same time Ed- 
ison discovered that if a 

metal plate were placed around or within his carbon fila- 
ment lamp, a current flowed when it was connected to the 
positive end of the filament, but not if it were connected 
to the negative end. This has since been called the "Edi- 
son effect ".and is illustrated by the accompanying draw- 
ing. Edison did not, however, make any practical use of 
this phenomenon. 

J. J. Thompson, in 1899, showed that this effect was 

caused by the emission of free negative electrons from the 
hot filament, which were attracted to the positively 
charged plate. In 1901, O. W. Richardson gave an expla- 
nation of the mechanism of the liberation of electrons from 
bot bodies, which was hailed as an important contribution 

The Two -Element Vacuum Tube 

CURRENT CURRENT 

Index No. R -332.1 

to pure scientific theory, 
even though it did not ap- 
pear to have any practical 
value. 

It remained for J. A. 
Fleming to conceive the idea 
of making use of this effect 
for rectification, and there- 
fore the detection, of radio - 
frequency signals. This was 
in 1905. Such a "Fleming 
valve" was widely used, in- 
stead of a crystal detector, 
in series with a telephone 
receiver in a circuit for ra- 
dio reception. An arrange- 

ment of this kind, illustrated, constituted the most sensi- 

tive radio receiver it was then possible to make. 
This circuit, though now obsolete, illustrates very well 

the rectifying action of electron emission. The alternating 
radio- frequency current picked up by the antenna makes 

the upper end of the coil first positive and then negative 

with respect to the lower grounded end. This makes the 

plate correspondingly positive and then negative with 
respect to the filament. When the plate is positive, it at- 

tracts negative electrons from the filament and current 
flows through the phones, but when the plate is negative no 

current flows. Thus an alternating current in the antenna 

is changed to a pulsating direct current in the phones. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


R:>,1110 Nt:w, FOR MARCH. 1930 

RADIO NEWS INFORMATION SHEETS 
By Elmore R. Lyford 

THE activity and 
sensitivity of a pho- 
toelectric cell de- 
pends upon the 

material with which the 
inner surface of the bulb 
is coated. All metals 
are photoelectrically ac- 
tive to a greater or less 
degree. but the most ac- 
tive ones have been found 
to be those which chemists 
call "rare earths." such as 
caesium. rubidium. ura- 
nium. etc. 

No known photoelec- 
trically active substances 
are sensitive indiscrimi- 
nately to all wavelengths 
of light -each such sub- 
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stance is affected by a definite band of light waves only. 
and has its point of maximum sensitivity at some wave- 
length within the band. In general. the more active sub- 
stances have their point of maximum sensitivity within the 
visible portion of the spectrum, while the less active sub- 
stances respond best to light in the extreme violet or ultra- 
violet portion of the spectrum. 

The curves given in the accompanying chart show the 

Index No. R- 535.31 

color -sensitivity character 
istics of three commo n 
types of photoelectric 
cells. These curves remain 
practically unchanged re 
gardless of the shape or 
size of the cell in which 
the metal may be em- 
ployed. The shape and size 
of the cell have much to 
do with its total output. 
but the relative sensitivity 
of the cell to various 
wavelengths of light isde- 
termined almost entirely 
by the active material em- 
ployed. 

For purposes of com- 
parison, the color- sensi- 
tivity curve of the average 

numan eye is also shown, and all the curves have been 
drawn with the point of maximum response at 1004',. 
This should not be taken to mean that under the same 
conditions all of these metals are equally active, for such 
is not the case. These curves simply show where the 
point of maximum response comes, and how rapidly this 
response falls off as the wavelength of the incident light 
is increased or decreased from this point. 

RADIO NEWS INFORMATION SHEETS 
By Elmore R. Lyford Voltage !Multipliers for Small Meters 

NY milliammeter may be used as a voltmeter by 
using a resistance of the proper size in series with 
it. It may be made into a multi -range voltmeter 
by using several resistances. and selecting the 

appropriate one by the use of a selector switch. as shown 
in the accompanying diagram. 

When deciding upon the proper resistance value to 
employ as a multiplier, Ohm's law must be taken into 
consideration: 

R (ohms) - E (full scale reading desired -volts) 
I (full scale deflection of meter- amperes) 

The accompanying table gives the correct 
resistance values to use, with each of the milli- 

e 
MILLIAMMETER I 

R1 

TO 
VOLTAGE 

R2 TO BE 
MEASURED 

R3 

Index No. R-264.1 

ammeters shown across the top, to obtain the voltage range 
shown in the first column. 

If a multi -range voltmeter is desired. several different 
resistances may he used in series with the sanie milliam- 
meter, and the appropriate one for each reading selected 
by means of a switch, as shown in the accompanying 
hook -up. 

With a good milliammeter. the accuracy of the voltage 
readings will depend almost entirely upon the accuracy of 
the resistance used, and these should be the best obtainable. 
They must also be capable of carrying a current equal to 
the milliampere range of the meter used. 

VOLTAGE 
RANGE 

DESIRED 

MILLIAMMETER SCALE 

1.0 MA. 1.5 MA 2.0 MA 5.0 MA 10.0 MA. 50.OMA. 

1 goo 667 500 200 100 20 

5 5.000 3.333 2.500 1.000 500 400 

10 10,000 6.667 5,000 2.000 1,000 200 
15 15.000 10.000 7,500 3.000 1.500 300 
50 50.000 33.333 25,000 10.000 5.000 1.000 

100 100.000 66.667 50.000 20.000 10.000 2,000 
450 150.000 100.000 75.000 30.000 15.000 3.000 
500 500,000 333,333 250.000 400.000 50.000 40.000 
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Radio News Manufactured Receiver Circuits 
MAJESTIC N2.180 

-27 

RTMMER 

MO 

001 

-27 

I f ' 2 MEG 

-27 

ONO 

25.000 
OHMS 

75,000 
OHMS 

3O.0ò0 
OHMS 

VOLUME 
CONTROL 

OHMS 5 

000 
.002 
MFD. 

-27 

2.5 V AC. 

PILOT 
LIGHT 

OHMS 

81144 V. 

11IAJESTIC 
Ithe seven -tube Majestic No. 180 receiver two -50 tubes 

arranged in push -pull provide exceptionally fine tone quality 
with little or no possibility of distortion due to overloading. 

Five -27 tubes make up the remainder of the circuit. three 
being used as radio- frequency amplifiers, one as a detector and 
one as a first -stage audio -frequency amplifier. 

Provision is made for either a short or a long antenna 
and peaking of the antenna stage is obtained by the use of 
an antenna trimmer. 

A drum switch allows changeover from a radio program 
to the playing of phonograph records, by connecting a phono- 
graph pickup in the secondary circuit of the first -stage audio - 
frequency amplifier. 

The drawing above shows only the circuit diagram of the 
radio -frequency amplifier, detector and audio -frequency 
amplifier portions of the receiver. 

The pouer pack employs two -81 tubes in a standard cir- 
cuit for full -wave rectification. The necessary power for the 
excitation of the field coil of the dynamic speaker is obtained 
from the same power pack. A voltage regulator, connected 
in series with the primary of the power transformer provides 
even volume and distortionless quality. 

SILVER N2.30, SCREEN -GRID 
SHIELD SHIELD 

Rr 
-24 r- ,Ir-T 

E¡ 

(650 

O 
O pO b 

DRUM 
SWITCH 

-50 -50 

1950 
OHMS 

3920/ 
OHMS 

H 

OHMS 

O V 
P.U. 7.5 V. AC. 84425K 

SILVER 
Ithe Silver Screen -Grid 30 receiver four screen -grid tubes 

are used, three of them functioning as high gain r.f. am- 
plifiers, the fourth as a screen -grid power detector. The first 
audio stage, employing a -27 tube. is coupled to the detector 
output through a resistance- coupling unit, so that the im- 
pedance relations between the detector plate and the plate 
load may be satisfied. Incorporated in this part of the circuit 
is a switch which throws in or out a shunt condenser across 
the plate resistor so that regulation of the bass or treble notes 
may be obtained. In other words, the operation of the switch 
accentuates one or the other frequency extreme. 

In the grid circuit of the first -stage audio amplifier tube 
is a closed- circuit jack which is intended to take a phonograph 
pickup for the electrical reproduction of records through the 
receiver's audio channel. 

A pair of -45's arranged in push -pull fashion complete the 
audio amplifier. 

A standard power supply unit provides the plate and fila- 
ment voltages for all of the tubes. One feature of the power 
unit is the line-volt: ge regulator which maintains a steady 
non -fluctuating voltage supply to the line transformer despite 
line voltage variations. 

PHONO. DYNAMIC SPKR 
PLUG PICKUP JACK 

$HI SHIELD DET 
A r R.E l' R.F. W -24 I- _27 -24 1.---1 -24 If--" 

l'e o 

..II 

b 

L_Ái}iiii- 

!ÏiîàîÍìii 
1 I 1 

tl)L 
L 

IU 

-45 1-Ñ 

_F I o 

DIAL 
LIGHT 

110V. A.C. 

II 

LINE 4 it 
VOLTAGE 

REGULATOR 

-80 

iU1! I,1Qi 

IT T' 
J 

TAPERED 

3500 
OHMS 

10.000 
OHMS 

10.000 OHMS 
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Radio News Manufactured Receiver Circuits 
LINE 

VOLTAGE 
REGULATOR 

r 

TO 110 V. 
A.C. 

BLUE 

2 

ol ol 0 o- o o -80 

.0001 

STEWART-WARNER SERIES 950 
r 

¡ 00000``'00000 
2200 OHMS 1100 OHMS I 

5500 10.000 
OHMS OHMS 

OVNAMIC - - 
SP'KR 

I I 

1 

= 3.0 ; I 45.000 20,000 OHMS OHMS 33 20 OHMS 
1.0 .5 _ 5 .25 .25 .25 

40.000 OHMS -- 
2400 "-- 

850 
-J 

-24 

100.000 OHMS 

-24 -24 

J 1 ° gq 

r11 ! T ,1 11 Is111111=1i111.11rM 
32.000 

.1 MFD. 

H 
OHMS 50.000 OHMS 

DIAL LIGHT 

.25 - 110 

MFD. OHMS 

STEWART- WARNER 
T1 -1REE -24 or a.c. screen grid tubes, two -27 or a.c. heater 
type tubes, :I pair of -45 output power amplifier tubes and 

a single -RO or fall -Ila'e rectifier are the tubes which are 
employed in the SICK art-Warner Series 950 a.c. operated 
receiver. 

The three screen -grid tubes are used in the three- stage r.f. 
amplifier, which is stabilized by the employment of neutral- 
izing or stabilizing condensers. The tuning condensers are 
shunted with equalizing capacities Si, that perfect alignment of a resist:ttcc-coupling unit. 

Coupling between the detector and first audio amplifier 
tubes. both -27 type tubes, is accomplished through the use 
of a resistance coupling unit. 

Push-pull transformers between the first a,f. stage and the 
Fair of -45 tubes and between the latter and the loud speaker, 
complete the audio channel. 

Full details of the power supply unit. which follows stan- 
dard lines, are given in the circuit above. 

KOLSTER SERIES K- 21 
-_6 -1 L. 

VOICE 

-45 

- W #T, > 
38.000 -= 
OHMS 

MONO. TEL E,. '.002 MFO. T -45 
MAGNETIC SP'KR 

8+90 V. 

o 

o o 

-20 
OHMS 

KOLSTER 

THE a.c. filament type o m as tube. otherwise knvn S the -26, i. used in the antenna coupling stage and the Ihrec toted radio -frequency amplifier stakes of the holster, Series I< -21 
:i.e. operated receiver. 

The heater type a.c. tube ( -27) is used in the detector 
stage. 

These live tubes complete the tuner section which is con_ structed as a separate unit. having its own chassis. 
The audio amplifier, consisting of two transformer stages. 

and the power supply unit comprise the second unit of the receiver. Conertion between the two units is ruade through I terminal unan! or plug arrangement as shown in the circuit 
below. 

The first audio stage employs a -26 tube while the final 
audio stage employs a single -7I.\ tube in the output. 

Provision is made for the plugging in of a phonograph 
pickup so that the audio channel may be used for the repro- 
duction of phonograph music. 

Details of the condenser and resistance bank of the power 
supply are shown in detail below. 

- VOLUME .002 
CONTROL MFD 

26 HUM .6 
ADJUSTER MFD. 

27 HUM 
ADJUSTER 

CHOKE 
CNAS5IS (800 OHMS) 

CHOKE 
: (1300 0NMS) 1JL1 

+ 11 1 1!Ii1fiY 
5 V. // 

1 1 ,pó 
300v ' W 

300 V i 1 Á 2.2V 0A 
V(]IL t 

POwER 
TRANSr CHOKE (3000 OHMS) 

-71 A -26 

TERMINAL 
PLUG 

o 

110 V 
AC. 

O 110-120 

0'100-110 V TIP JACKS FOR 
SPEAKER OUTPUT 

2A ö 0 6A 6A 1 

IA 3A 
..Q_SA 

7A 9A 
_ . Q 

L 

DETAIL OF 
RESISTOR STRIPS 

Z6 

25 
za 

Z3 

22 

21 

(RF) 

3piMS 

9+45 V.(DET.) 

e- 
90 --OHMS 

6ND. 

OÑMS 

C-3.5 

c- 43V. 
J. 

SCHEMATIC OF 
CONDENSER BLOCKS 

FOR 60 
FOR 25+ __ _1_ n ,'- 

. iE "TE 

VC 
I 

OAAv 

AEP 

vELLOw 2 M 

auE 1 

SPEER 

8 

© WHITE TA 
Y 

a.cAA I° 
ow 

MCP 
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e The unior RADIO GuZ 
How To Build The "J RG" Six 

LESSON NUMBER EIGHT 

New Circuit Employs Two Screen -Grid Tubes and Regenerative Detector in Tuner Section 

JUNIOR GUILDERS have been taught. in previous 
lessons, how to build a five -tube broadcast receiver. 

That receiver is now more than a year old. It em- 
ployed only one screen -grid tube in the r.f. tuner. 

This lesson is the first of the second series, and de- 
scribes completely the construction of the tuner unit 
which uses two screengrid tubes and a power tube in 
the detector. 

From the accompanying illustrations it will be im- 
mediately evident that the design of the receiver has 
been made as simple as possible. At the saine time 
appearance has not been sacrificed. 

Designed and built in the laboratory of R.unu Nsws, 
the receiver is one that has the full unqualified approval 
of the Technical Staff. 

Next month the second unit, the resistance -coupled 
audio amplifier, of new and startling design, still he fully 
described. 

Two tuning controls, a volume control 
and a regenerator control make the 

operation of this set easy 

Note how a symmetrical layout en- 
hances the appearance of the receiver's 
"innards," at the same time making for 
shortness of connections between pieces 

of apparatus 

IAST month's Junior Radio Guild 
lesson took up the question of 

J symbols and circuits. In that 
lesson we showed how it was 

possible to represent on paper the de- 
tails of a circuit in symbolic form in- 
stead of other methods producing com- 
plications which would necessarily have 
resulted had we drawn the various 
parts of the circuit in picture form. 
It will be recalled from this former lesson that practically 
every part which is used in radio is represented by its own 
special symbol and that to construct a circuit diagram it is 
only necessary to take collection of these symbols which repre- 
sent the parts that are to be used and connect them one to 
the other in the correct order in which they will be connected 
in the actual receiver, or whatever is to be built. In this lesson, 
also. the showed the circuit diagram of a section of a receiver 
which would be featured in the future Junior Radio Guild les- 
sons. As was explained. this receiver is to be described in units, 
that is, a section at a time, so that you may build first one unit 
and study it as you go along. and then after you are entirely 
familiar with it, you may construct the next addition to it. 
In this way you tackle the problem in easy stages, not biting 
off more than you can chew at one time. Last month we 
showed the circuit diagram of the detector part of the circuit. 
In this lesson we show the complete circuit diagram of the 
entire tuner section which. upon observation of Fig. 1 is seen 

to consist of one untuned antenna stage and two tuned stages. 
Briefly described, the tuner section consists of one untuned 
stage of radio -frequency amplification acting as a coupling 
stage, a tuned stage of radio- frequency amplification employing 
the 22 screen -grid tube and a tuned detector stage employing a 

12A tube. The detector circuit is of the regenerative kind. 
capacity feedback being used to obtain regeneration. That is to 
say, a small variable condenser is connected from the plate of 
the detector tube to a tickler coil which is fixed in its relation 
to the secondary coil of that detector. Variation of this smala 

condenser obtains greater or less capacity coupling between the 
plate and the grid circuits thereby resulting in a feedback 
which gives us regeneration. By using the screen -grid tube in 
first and second radio -frequency amplifier stages. we obtain a 

very high signal amplification -more than would be obtained if 
the ordinary type OlA tubes were used. While the screen - 
grid tube has a theoretical amplification factor of about 250, 
the practical amplification which can be obtained with existing 
apparatus is roughly about 30 per stage. However. as an indi- 
cation of the superiority of the 22 over the OIA. this figure 
can be compared with the amplification factor of about 8 

which is obtained with the OlA tube. From practice it has 
been found advisable in some circuits to use the type 12A 
tube as the detector tube, especially where regeneration is em- 
ployed. as the results obtained usually are far better than when 
the ordinary type of detector tubes are used. 

The lessons to follow will take up the construction of a 

three -stage resistance -coupled audio- frequency amplifier with 
transformer -coupled output. The novel feature of this part of 
the circuit, the audio amplifier. is the adaptation of the screen - 
grid tube to audio -frequency amplification. this tube being used 
in the first and second stages of the audio -frequency amplifier. A 
following lesson will take up the construction of a suitable power 
supply unit which will supply plate voltage to the entire receiver. 

From the photographs which accompany this description it 
will he seen that great care has been exercised in making the 
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ANT. 
Vi 

R1 

GM) 

FIL. SW. --" 
(CONTROLLED 

BV KNOB 
ON R6) 

FIG.4 
O 

A -B -C+ 
BLACK 

e 6 

L2 
-J060`- 

seC3 
7".R 

O 
8+ 67 V. 
YELLOW 

B+ 135V 
BLUE 

TO BE USED 
IN AUDIO AMPLIFIER 

C- 40T015V. C- 40.5v. 
GREEN BROWN 

o 

OUTPUT 

1 

o 
8+ 180 V. 

GRAY 

Fig. 1. Three tubes, two of the d.c. screen -grid variety and one 
of the power type, are employed in the tuner section of this re- 
ceiver. The first, a -22, is used as a coupling medium between 
the antenna and the first tuned r.f. stage. The second, another 
d.c. screen -grid tube, is used in a high -gain r.f. amplifier circuit. 
The third, a type -12A tube, is used in the capacitatively coupled 

regenerative detector circuit 

layout of the apparatus on the base and the panel one of sym- 
metrical appearance. That is, the positions of the apparatus 
have been balanced so that a pleasing appearance results. The 
receiver is of two -dial control, with one adjustment for volume 
and another for regeneration. The volume control has con- 
nected to it a switch for turning on and off the filament cur- 
rent to the receiver, thus embodying in one control the features 
of the control of volume and also the control of filament cur- 
rent. Another feature of the construction of this receiver lies 
in the novel way in which the sub -panel is mounted on brackets 
so as to allow placement of some of the parts, such as filament 
resistors, by -pass condensers, etc., underneath, thus making 
for easy wiring. Such a method of construction allows all of 
the wiring, with few exceptions, to be placed entirely under- 
neath the sub -panel, the wiring being of the point -to -point type. 

In this lesson we take up only the construction of the tuner 
section of the complete 
six -tube receiver. That 
is. only the first three 
tubes, the coupling tube, 
the tuned screen -grid r.f. 
tube and the regenerative 
detector tube and their 
associated apparatus. 
These three tubes are ar- 
ranged, with the coils, 

Fig. 3. In drilling the 
holes for mounting the 
parts on the sub -base, 
the drilling layout as 
shown here should be 
carefully followed. The 
dotted lines indicate 
those parts which are 
mounted underneath the 
sub -base. Filament re- 
sistors R2, R3 and R4 
are placed underneath. 
near the socket of the 
tube to which they con- 
nect, being supported by 
the wiring, or fastened to 

a convenient holt 

condensers, etc., along the front edge of a bakelite sub -base. A 
later lesson will describe how the complete audio channel is 
arranged along the rear edge of this base. 

The photographs which accompany this article illustrate the 
location of each of the parts. The layout, Fig. 3, gives the 
drilling specifications for the holes which take these pieces of 
equipment. These illustrations and the drawings should be 
studied carefully before any attempt is made actually to start 
the construction. 

Construction Details 

Assuming that all the parts, as listed in the parts list, have 
been obtained, the first step to take in the actual construction 
of the receiver is to prepare the sub -panel to take the parts 
which are to be mounted on it. To do this, lay out the position 
of the holes, as shown in Fig. 3. With a hammer and a center 
punch or a nail sharpened to a fine point. the center marks of 
all these holes should be made and then the holes drilled with 
a No. 28 drill. Then, when all the holes have been drilled, those 
that require it may be enlarged by redrilling with a larger -sized 
drill to the size specifiéd. 

Two slots must be cut in the front edge of the base to make 

17' 

2' DRILL 22 HOLES 

BYPASS CONDENSERS CS B C6 
SHOULD BE MOUNTED ON 
FRAMES OF TUNING CON- 
DENSERS, ON UNDER -SIDE 
OF SUB-PANEL 

2' 

8 

WIRE HOLES CAN 
BE LOCATED TO 
SUIT BUILDER 

- 

2 

GRID CONDENSER C4 IS 
MOUNTED ON UNDER -SIDE 
OF SUB- PANEL, AND IS HELD 
BY THE GRID LEAK HOLDER 
MOUNTING SCREW 

CS 

M 

Á J. 

á'- 

3 HOLES 
t%g DIA 

i 

I 

I 
i 

..-1 

L 14 --T - 1' T 
4 -t 
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C6 
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UNTIL THE AUDIO CHANNEL IS ADDED. 
TEMPORARY TERMINALS MAY BE PRO- 
VIDED FOR CONNECTING THE PHONES 

IN THE DETECTOR OUTPUT CIRCUIT 

R 

Q. 
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P 

Ú 
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1. 
PHONES 

`' 
. 'w 

FIG.4 

ON 
RECEPTACLE SARE USED IN RING 

CF 
THHE 

TUNER. THE REMAINING THREE WILL BE USED 
IN WIRING THE AUDIO AMPLIFIER 

Fig. 4. Here is shown the actual wiring of the re- 
ceiver, in picture diagram form. If you are unable 
to understand the circuit diagram of Fig. I. the 

above layout will help you 

room for the bottom of the tuning condensers which are 
mounted on the main panel. The sides of the slots 
should be cut with a hack -saw and the end drilled with a 
small drill. a row of holes made and then the piece broken 
out. A file applied to the rough edge thus produced 
will smooth it so that a clean -cut rectangular slot 
results. 

The large holes which take the tube sockets cannot be 
drilled with a drill unless. in the same fashion. a row of 
holes is made on the inner side of the circumference of these 
circles. the piece broken out and the rough -edge smoothed 
with a file. A better way to make these holes is to use 
a circle -cutter in a hand -brace. With this latter method 
a clean, more accurate hole is obtained than with the 
former method, with the added advantage that less time 
is taken in the drilling process. 

After the sub -panel has been prepared. then the main panel 
may he laid out and drilled in a like manner, following the 
drilling details as outlined in Fig. 2. 

Before assembly can be commenced one of the coils, that 
used between the second r.f. stage and the detector tube, must 
be altered. On a cardboard tube which will snugly fit inside 

Fig. 2. The main panel should be drilled 
as shown in the panel layout below 

5. 

18" 

A top view of the completed 
tuner section of the re- 
ceiver. further illustrating 
the placement of the parts 

this coil. wind 25 turns of No. 24 d.c.c. wire. the turns of 
this new coil being wound in the same direction as the sec- 
ondary coil. After it is wound it may be inserted within the 
secondary and fastened in place with a few drops of collodion, 
a cement -like substance obtainable at your drug store. 

By means of brackets the two panels are joined to- 
gether. Then. again studying the photographs, the parts 
are mounted on panel and sub- panel. 
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The circuit diagram. Fig. I. and the picture wiring 
diagram. Fig. 4. give complete details of how the parts 
are to be wired together. As a test of your knowledge 
of symbols and circuits. it is recommended that you 
try to follow the circuit diagram. Fig. 1. For the inex- 
perienced the picture diagram. Fig. 4. will prove helpful. 

A solid, well -insulated wire should he used for wiring. 
Since most of these wires will be out of sight. underneath 
the sub -base. there is no need for the right -angle, square - 
cornered type of wiring merely to obtain a smart appear- 
ance. Point -to -point wiring is (Continued on page S55) 
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RADIO NEWS HOME LABORATORY EXPERIMENTS 

ITH this issue II 41)10 NEWS inaugu- 
rates a new department, "Radio News 

Home Laboratory Experiments." 
Each month a simple, easy experiment 

will be explained, so that by duplicating it 
the home experimenter may see for himself 
how various pieces of radio equipment and 
collections of apparatus function. 

The subjects to be dealt with in this de- 
partment will not follow any "text- book" 
order of presentation. Rather, timeliness 
will guide the editors in their treatment of 
the subjects covered. 

Take, for instance, the first subject, "C 
Bias Resistors -Their Placement and 
Value." Set -builders and experimenters 

have taken for granted the information 
passed on to them by authors of articles 
wherein is described a receiver or ampli- 
fier, without knowing the "whys and where- 
fores" of certain design features. This is 
especially true of C Bias Resistors. The 
experiment explained here shows by actual 
practice how C bias resistor values are de- 
termined and where they should be placed 
in radio circuits. 

Other subjects of a like nature will be 
treated in future issues. If you have any par- 
ticular experiment you would like to have 
covered, write your suggestion to the "Home 
Laboratory Experiment" Editor, R.anto 
NEWS, 381 Fourth Avenue, New York City. 

CBias Resistors -Their Placement and Value 
FEW resistors in a modern radio receiver are 

more important than those which serve to 
supply "C" bias to the various tubes in the 
set. Without these resistors or with units of 

the incorrect value the receiver will distort, the 
selectivity and sensitivity will be very poor and the 
life of the tubes will be shortened -a terrible list of 
ills indeed. 

Now the correct value of the "C" bias resistor and 
its correct placement in the circuit are things not 
very difficult to determine, although they are likely 
to prove confusing to the experimenter, especially 
to him who has been accustomed to work with 
battery- operated sets where such things as "C" bias 
resistors are not encountered. Let's see if we can't 
get the low -down on this matter of "C" bias. 

In Fig. I we show the circuit of a single -26 and 
a single -27 with the "C" bias resistors indicated in 
both cases. Note that in the case of the -26 the 
resistor goes between 'B -" and the center- tapped 
resistor connected across the tube's filament. In 
the case of the -27 the resistor goes between the 
cathode of the tube and "B -." The "C" bias re- 
sistors in a modern set are always connected in this 
manner and in working out any particular problem 
these simple fundamental diagrams should always 
be kept clearly in mind. Just keep in mind that 
the resistor goes between "B -" and the cathode 
in the case of the --27. and between "B -" and the 
center -tapped resistor in the case of all other tubes 
used in an a.c. receiver. 

Let us take an example. Suppose we want to 
hook up a single stage of audio amplification using 
a type -27 tube. Before actually doing the job a 
circuit diagram should be drawn. The first thing we 
do is draw out the elements of the -27 as indicated 
at A in Fig. 2. and label the various elements. G is 
for the grid. K is for the cathode. H and H are the 
heater terminals. and P is the plate terminal. The 
next thing we do is to draw in the two audio trans- 
formers TI and T2. marking the four terminals as 

follows: P for plate. G for grid. F for the filament 
end of the secondary, and B for the plate battery 
end of the primary. As indicated at B. we connect 
the G of the transformer 1 to the grid terminal of 
the tube. and connect the P terminal of the trans- 
former T2 to the plate of the tube. The next step 
is indicated at C. where we have added to the circuit 
by taking the two heater leads H. and have twisted 
them and made connection to a 2.5 a.c. source. The 
B terminal of T2 has been connected to "B+" of the 
plate supply, which would probably be a "B" power 
unit. 

In diagram D we have completed the circuit. To 
do this we remember the previous rule that the "C" 
bias resistor goes between the cathode and "B -." 
So we just draw in a resistor, connecting one end of 
the cathode terminal K and the other end to "B -" 
There is only one other connection to make and that 

226 FIG.1 

TO 
B- 

227 

TO i. 
B- TO 2.5 VOLTS A.C. 

is the lead to the F post of the transformer Tl. 
Here we can state another rule. The leads which in 
a battery set would ordinarily go to the "C" battery 
arc. in an a.c. set. always connected to "B -." And 
so. using this rule. we show a connection between F 
and "B -." And the diagram is completed and it's 
correct. Oh. we have neglected one thing. We 
should put a 1 mfd. by -pass condenser across the 
"C" bias resistor. It is generally a safe rule to by- 
pass the "C" bias resistor. although there are certain 
cases where by- passing is not essential. 
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Do You Know What Value of Resistor 
to Use? 

How can the right value of the "C" bias resistor 
be determined? First let us see what we are trying 
to do. We placed the "C" bias resistor in the circuit 
to obtain the "C" bias voltage for the grid. The 
voltage which is available across the "C" bias re- 

r TUBE GRID BIAS 
VOLTS 

PLATE 
VOLTS 

CURRENT 
(MA ) 

199 
1.5 45.0 1.0 
3.0 67.5 1.7 
4.5 90.0 2.5 

120 16.5 90.0 3.2 
22.5 135.0 6.5 

201A 
1.5 45.0 9 
3.0 67.5 1 .7 
4.5 90.0 2.5 
9.0 135.0 3.0 

240 3.0 135.0 .2 
4.5 180.0 .2 

222 * 1.5 90.0 1.5 
1.5 135.0 1.5 
3.0 135.0 1.0 

224+ 1.5 180.0 4.0 

226 
6.0 90.0 3.5 
9.0 135.0 6.0 

13.5 180.0 7.5 

227 
6.0 90.0 3.0 
9.0 135._ 5.0 

13 5 180.0 6.0 

112A 

D.C. A.C. 
4.5 7.0 90.0 5.5 
9.0 11.5 135.0 7.0 

10.5 13.0 157.5 10.0 
13.5 16.0 180.0 10.0 

171A 
16.5 19.0 90.0 10.0 
27.0 29.5 135.0 16.0 

18.0 33.0 35.5 157.5 
40.5 43.0 180.0 20.0 

245 
34.5 180.0 26.0 
51.5 250.0 32.0 

250 

45.0 250.0 2 .O 
54.0 300.0 35. 
63.0 350.0 45.0 
70.0 400.0 55.0 
64.0 450.0 55,0 

11t SCREEN -GRID VOLTAGE +45 
+ +75 

sistor is due to the plate current of the tube flowing 
through the circuit. Now from any table of tube 
characteristics we can determine the plate current 
of any standard tube, and we can also determine what 
"C" bias the tube requires for its proper operation. 
Knowing these two facts gives us all the information 
we require to determine the value of the resistor. 
To calculate it we use Ohm's law, which states that 

P T1 

B 

The Resistance 
The Voltage in Volts (E) 

in ohms (R) The Current in Amperes (I) 

E 
R =_ - 

I 

The voltage in this case is the "C" bias voltage 
which we determined by reference to the tube table. 
The current is the plate current of the tube simi- 
larly determined. The current, however, was prob- 
ably expressed in milliamperes and for use in the 

formula it must be in amperes. Nell, an ampere is a 
thousand times larger than a milliampere, and so to 
change milliamperes to amperes we divide by 1.000. 
We then take the voltage and divide it by the cur- 
rent in amperes and the answer is the required value 
of the "C" bias resistor. 

Here is a practical example. By reference to a 
tube table we find that a type -27 tube with 90 
volts on the plate requires a "C" bias voltage of 6 

volts and that the plate current is 3.0 milliamperes. 
Changing milliamperes to' amperes. we get 0.003 
amperes. That is, 

3 milliamperes equals 3 divided by 1.000 or 0.003 
amperes 

We can now use the formula given above 

6 

0.003 

R = 2,000 ohms, the value of the resistor. 

And so we have worked out together the two im- 
portant points regarding "C" bias resistors -we have 
determined where they should be placed in the cir- 
cuit and how their value is calculated. In doing it 
we have become acquainted with Ohm's law, one of 
the most useful and important laws of all electricity. 

The value of the "C" bias resistor = 

-C- Ì 

2.5V. A.C. 
SOURCE 

08- B+ 
PLATE 
SUPPLY 

P T1 

e 

G P P T2 G 

ri-H 

C BIAS 
RESISTOR 

2.5v.0 
¡ s 

ti 
_p PLATE 

ouacAl SUPPLY 
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FROM News THE Manufacturers 
A Compact "B" Battery 

Despite the popularity of the a.c.- 
operated broadcast receiver there is a 
small army of radio fans to whom bat- 
teries are still the most popular source of 
"A" and "B" supply, according to the 
See Jay Battery Company. makers of 
Edison element storage "B" batteries. 

See Jay storage "8" 
Making use of the Edison elements, a 
number of cells are grouped in a walnut- 
finished cabinet to make up the standard 
See Jay batteries of 100 -volt, 140 -volt, 
180 -volt units. A small quantity of trans - 
fermer oil floats on the surface of the 

. 

Ql/ÏEyll%AIÎffi1 ecw.,._/ 
Edison elements 

solution in each cell, preventing excessive 
evaporation, making it necessary to add 
water to the solution only every thrcc 
months. 

These storage "B" batteries may also 
be had complete with charging units for 
110 volts a.c. or d.c., as well as 32 -volt 
farm lighting plants. A special power 
unit is also available for the amateur and 
experimental short -wave transmitter en- 
thusiast. 

Another Antenna Substitute 
From the Wellston Radio Corporation 

comes the announcement of a new type 
of Gold Test Aerial which, according to 
their engineering staff, makes a set more 
selective, providing clearer tone quality 

11.=if 

A compact indoor aerial 

with less interference. This aerial is non - 
directional, and is claimed to have the 
equivalent capacity of a single wire aerial 
54 ft. long and 50 ft. high. The com- 
plete unit is a small compact aerial, being 
only 25!: by 5 inches, small enough to be 

placed anywhere. Such an aerial is not 
connected with the lamp socket, elimi- 
nating a.c. hum interference as well as 
lightning hazards. 

Bel Canto's New Addition 
A new radio receiver. to he known as 

the "Minuet." has been added to the 1930 
Bel Canto series. according to the Amrad 
Corporation. The new "Minuet" is a 
console of tine walnut and lacewood. The 

Philco engineers claim to be able to get 
sensitivity and distance range as high as 
has heretofore been had only in sets of 
greater number of tubes. The double - 
input circuit eliminates any possibility of 
cross -talk as well as reducing interference 

^-3 
464 (}1.1 ...04 1 
#p± 

1111_ 
- t 

Philco 's balanced chassis 

noises. Three -24 tubes are used in the 
radio frequency and detector stages of 
this model, with a -27 in the first audio 
and two -45's in the push -pull output 
stage. a -SO full -wave rectifier in the 
power pack. 

In the 95 model three -24 tubes are 
required for the radio- frequency stages, 
two -27's as the detector tube and detec- 
tor amplifier. with two -45's connected in 
the push -pull circuit. and a -80 rectifier. 
This model makes use of the automatic 
volume control and is known as the 
Screen Grid Plus. 

Minuet by Amrad 

circuit makes use of eight tubes. including 
three screen -grid and -45's in push -pull. 
a Mershon condenser, an extra heavy 
metal chassis, and a nine -inch electric 
speaker mounted on a bafllle board. 

New Receiver Announced 
Two new chassis is the announcement 

from the Philco Company in the models 
76 and 95. The model 76 consists of four 
tuned stages. including a tuned input cir- 
cuit. with specially designed radio -fre- 
quency transformers, giving substantially 
equal amplification and selectivity through- 
out the broadcast frequency hand. This 
model, as well as the other Philco chassis, 
has the balanced -unit construction, free- 
dom from hum, and a local- distance 
switch. By utilizing a screen -grid detec- 
tor. together with coil and shielding de- 
sign in the radio -frequency amplifier, 

A specially designed console which 
accommodates Philco 's new chassis 

For those residing in the 25 -cycle power 
districts Philco has developed the model 
92. 

All the above models may be had in 
the new distinctive console. of matched 
butt -walnut side panels and a bird's -eye 
maple center panel. with walnut veneer 
sides and top. An entirely new feature 
has been incorporated in this new console 

(Continued on page 856) 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


(SPONSORED BYl 

RADIO NEWS FOR MARCH, 1930 843 

RADIO NEEDS YOU 
Let RCA Institutes show you the way to 
SUCCESS in this fast - growing industry 

REACH out for a big -pay job in Radio.. . 

Tie -up to the fastest -growing indus- 

try in the world today ... See for yourself 

what other men have done ... You, too, 

can do the same ! Hundreds of fellows 

just like you are now earning from $2,000 

to $25,000 a year in RADIO. J. H. Barron, 

Radio Inspector of the U.S. Department of 

Commerce says that a most seri- 

ous shortage in trained Radio 
men exists right now. Thou- 
sands of trained men are 

needed. Broadcasting sta- 

tions, manufacturing 
plants, retail and whole- 
sale dealers, as well as 

ships at sea and planes in 
the air, require trained Radio 
men. 

very source of radio achievement ... the 
vast world -wide organization that has 

made Radio what it is today . . . that 
sponsors every lesson in this course. 

RCA Graduates Find it Easy to Fill 
Good Radio Jobs 

There has been a radio job for practically 
every graduate of RCA Institutes. Gradu- 

ates are actually Trained for Suc- 

cess because they learn radio by 

actual experience with the 
RCA Institutes famous 
outlay of apparatus given 
to every student of this 

course. You learn to solve 

every radio problem such 
as repairing, installing, and 

servicing fine sets. Here is every- 

thing you need know in order to 

fill a well -paid position in Radio. 

Send for this Free Book 
"Radio ... the Field of 
Unlimited Opportunity" 

Read these 40 fascinating pages, each one 

packed with pictures and text that tell you 

everything you want to know about the 

many brilliant opportunities in Radio and 

about RCA Institutes, the world's oldest 

and largest radio training organization. 
Tune in on Radio. Send for this free book 

today and speed up your earning capacity! 

Learn Radio at Home .. . 

RCA Institutes Will Train 
You for Success! 

RCA sets the standards for the entire ra- 
dio industry. The RCA Institutes Home 
Laboratory Training Course gives you 
the real, inside, practical training in Ra- 
dio, quicker than you could obtain it in 
any other way. It's easy to learn at home 
in your spare time. You get your lessons 

and criticisms direct from RCA . . . the 

Radio Mechanics earn 
up to 84,800 a year. 

Clip this Coupon NOW! 

RCA INSTITUTES, INC. 

Formerly 
Radio Institute of 

America 

RCA INSTITUTES, Inc. 
Dept. EX -3, 326 Broadway, New York 

Gentlemen: Please send me your FREE 40 -page 

book which illustrates the brilliant opportunities in 
Radio and describes your laboratory- method of 
instruction at home! 

Name. 

Address_ 
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The Radio Forum 
A Meeting -Place for Experimenter, Serviceman 

and Short- Wave Enthusiast 

The Experimenter 
Efficient Socket -Power Operation 

Do your tubes burn out after short 
use, the set overheat in a warm room, 

Fig. 1 -Two lamps for current 
reduction 

the power pack condensers or resistors 
burn out periodically? If so. you prob- 
ably have an over- supply of a.c. line volt- 
age. which. for the sake of economy and 
efficiency, should he reduced to a lower 
value. for which your receiver has been 
designed. Manufacturers generally hold 
to the belief that radio set users. experi- 
menters and servicemen can be depended 
upon to make line -voltage adjustments. in 
consequence of which the majority of 
radio receivers do not include such volt- 
age regulators in their equipment. Never- 
theless. the need for properly adjusting 
radio receivers so they will operate under 
varying conditions is essential. 

When a batteryless radio receiver is 
operated in a locality where line voltage is 
consistently above normal. the life of the 
tubes is not only reduced hut there is 
great likelihood of burn -outs in the power 
pack equipment. If the line voltage is 
below normal, it is not possible to correct 
this condition unless the set is designed 
with taps to the input of the power 
transformer. which. of course. will pro- 
vide the proper adjustment for compen- 
sating the lack of sufficient line voltage. 
The proper way to determine whether 
the line voltage is above or below normal 
is by the use of an accurate voltmeter. 
If there is reason to believe that the volt - 
tage is too high, it is easy to determine, 
even though an a.c. voltmeter is not 
available. One method, although some- 
what crude, of determining whether the 
receiver is operated at excessive voltages 
is to note the brilliancy of the tube fila- 
ments. The oxide -coated filaments, such 
as used in a number of present -day power 
tubes, should be only dull red and in a 
majority of cases will be visible only in 
a darkened room. If the filament shows 
either a cherry red or straw color, then it 

may be taken for granted that a line 
voltage- regulating device is necessary. in 
which case one may make a choice of 
several different line control devices 
known as voltage control boxes and which 
may be obtained from any radio store 
listing from $2 to $10 per unit. The more 
expensive ones are equipped with a.c. 
voltmeters to enable the user accurately 
to check :he voltage. 

For the experimenter who wishes to 
construct his own devices with only a 
small investment, a ballast lamp is the 
best to use. Such a lamp has been used 
in some commercial sets and is marketed 
us ballast lamp 76 and 86. Of course, 

If one wishes to obtain the best in 
tone quality and volume from a cone 
speaker, it is necessary to make fre- 
quent adjustments to the set screw 
in the apex of the cone. Such adjust- 
ments are required to overcome the 
warping of the cone surface caused 
by the temperature and atmospheric 
changes in the average home. Warp- 
ing of the cone surface forces the 
driving pin out of line and results in 
tinny or "muddy" quality with an ap- 

preciable loss of volume 

the home experimenter will of necessity 
need to use somewhat smaller capacity 
ballast lamps, and. according to Mr. H. M. 
Holmes. Pasadena. California. the conven- 
tional type of incandescent lamp fits in 
ideally with this requirement. 

The following arrangement of parts will 
serve the purpose of an experimental 
ballast lamp assembly: three porcelain 
lamp receptacles, six feet of lamp cord 
with plug attached and assortment of lamp 

bulbs including the following sizes: 100, 
75, 50, 25 and 15 watts. With this assort- - 

ment of material. one can proceed to 
construct the unit as shown in Fig. 1. 

When mounting the assembly in a con- 
sole cabinet it will be best to mount di- 
rectly on the interior of the cabinet. pro- 
viding a space can he found adequately 
large to house the complete assembly; 
otherwise. the assembly may be placed 
beneath the table or behind some piece of 
furniture. Following are some operational 
hints that may be found of advantage: 

Insert the 75 -watt lamp and if it lights 
brightly.. a larger lamp or lamps will be 
required. The correct brilliancy will be 
approximately one -half their normal or 
less. \\'hen this has been obtained. tune 
in :t local broadcasting station and note 
the tone quality. If impaired. it is in all 
likelihood caused by some defective tube 
or tubes which were not noticeable when 
operated at a voltage above normal. For 
all -around economy. it is best to use the 
smallest set -up of lamp bulbs that will 
produce good tone. selectivity and sensi- 
tivity. The light bulbs not only increase 
the life of your radio equipment but also 
act as a safety device. In case of a short 
or a breakdown in the set. the lamps light 
up brilliantly, warning the experimenter, 
thus saving the rest of the equipment in 
his receiver. and also enabling him to 
check repairs on the set without blowing 
fuses. 

Mr. Holmes' assembled ballast. 
See Fig. I 

Using Phones Instead of a 
Speaker 

"It is undesirable for more reasons than 
one to tune for distant stations late at 

(Continued on page 854) 
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HOLESALERS AND DEALERS TELL US 

that three out of five "service" calls made 

during 1929 covering sets that "won't work" were 

directly traceable to poor tubes; that all the service 

men did on these calls was to put in good tubes and 

the set functioned perfectly. This is a tremendous 

accusation against the tube business, and one that 

calls for the progressive tube houses to eradicate. 

OW UNDE 

THE above clipping was a leading 
editorial in one of the principal 

magazines devoted to the radio industry. 
It is of vital interest to anyone connected 
with the sale of radio. 

The De Forest Radio Company fully 

agrees that the future of Radio depends 
to a large degree upon the excellence 
of tubes supplied to dealers 
and to set users. The respon- 
sibility is squarely up to tube 
manufacturers. 

For years De Forest Audions 
have set the world's standard 
of excellence. They contain 
less than one -fifteenth the 
air pressure of other standard 
makes. The degree of vacuum 
is directly responsible both 
for the life and for the oper- 
ating qualities of a radio tube. 

De Forest Audions are sub- 

jected to more rigid tests and 

inspections than any radio 
tubes on the market. Before 

a De Forest Audion is permitted to 
leave the De Forest Laboratories it is as 

nearly perfect as it is possible to make 

a radio tube. It is as accurate and de. 
pendable as a fine watch. 

While all radio tubes are licensed 
under patents controlled by the 
De Forest Radio Company, De Forest 

Audions contain many indi- 
vidual refinements of fila- 
ment design, improved chem- 
ical processes and more rigid 
mechanical construction. 
Thus every De Forest Audion 
is equipped to reduce the 
staggering total of service 
calls and dissatisfaction now 
traceable to inferior tubes. 

DEFOREST RADIO COMPANY 
PASSAIC, NEW JERSEY 

Branch Offices Located in 

Boston, New York, Philadelphia, 
Alanta, Pittsburgh, Dallas, Denver, 
Chicago, Minneapolis, St. Louis, 
Seattle, Detroit, Kansas City, 
Los Angels. Cleveland. 

AUDIONS 
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A Low-Cost Tube Tester 

The serviceman as well as the experi- 
menter undoubtedly has often wished for 
a tube tester that would test all tubes, 
but has balked at buying one when he 
learned the prices. Undoubtedly, the fol- 
lowing instructions by Mr. J. E. Denies 
of Topeka, Kans., will be of interest. 

The parts for this tester can undoubt- 

Fig. I- Transformer laminations 

edly be obtained from the junk box of 
the average radio fan. Let us start with 
the filament transformer. The one used 
by Mr. Denies was made from an old 
potential coil taken from a GEI 14 watt - 
hour meter, but if such a meter is not 
available, the dimensions shown in Fig. 
1 will be satisfactory. The 110 -volt or 
primary winding is wound with 660 turns 
of No. 28 enamel wire insulated between 
wires with thin oiled paper. The secon- 
dary winding is of 45 turns of No. 16 
cotton enamel wire tapped at the 9th, 
15th, 18th, 30th and 45th turns. These 
are connected to a tapped switch on the 
panel on the first, third, fifth, seventh 
and ninth taps, leaving a dead point in be- 
tween each of the alive taps, so that the 
switch arm will not short the transformer 

115 V AL. 

.4 Q9 0 0 0 QSì9 QQ9 QS29 Q900 , 

9T. 157 18T 30T. 45T. 

1.5V. 

2.5V. 
3 V. 

5V. 
7.5v. 

Fig. 2- Transformer coil windings 

when changing filament voltages. 
Fig. 2 is a schematic diagram of the 

transformer windings. It is realized, of 
course, that the builder of such a test 
unit as here described will probably have 
his own ideas as to how the apparatus 
should be mounted on the panel, for ease 
in operation. A panel layout, therefore, 
is not shown. In the circuit diagram, 
Fig. 3, it will be seen that the filament 
terminals are connected in parallel and by 
means of a tapped switch, voltages of 

The Serviceman 
3yi and 7/ can be had. These, 

however, should be plainly marked to 
prevent tube burn -outs. The milliam- 
meter A has a full scale deflection of 10 
mils, and is shunted with the resistance 
RI of 900 ohms, tripling the scale reading. 
R2, a 50 -ohm center -tapped resistor, is 
connected across the filaments, the center 
tap going to two resistors, one being 500 
ohms, R3, and R4 of 3,500 ohms. These 
resistors provide an automatic "C" bias. 
Shorting the resistor R4 by means of the 
switch SW2 c anges the "C" bias from 4 
volts to 1/ volts. 

Screen -grid adaptors can be made up 
easily by using old 27 and 01A bases 
and a 5 -prong subpanel socket as well as 
a 4 -prong subpanel socket. Cut off the 
contact screws so as to give as much 
clearance as possible in connecting the 
head of the adapter to the base, running a 
small diameter bolt through the assembly, 
holding them together. A flexible wire up 

o the control grid of the tube completes 

Fig. 3 -Tube tester circuit 

the mechanical features. After a little 
practice with this tester, anyone can de- 
termine the efficiency of all tubes and do 
it quickly. For the beginner, the table 
given below provides a starting point on 
standard tubes: 

Type 
Low 

Reading 
High 

Reading 
10 2 6 
27 1 6 
26 2 8 
71 2 8 (with shunt) 
12 2 10 
45 2 9 
99 1 4 
80 2 10 (with shunt) 
24 1 5 
22 2 8 

For the benefit of those who have not 
as yet a complete "junk box," the follow- 
ing list of parts may be used as a guide: 

1 Pilot 5 -prong subpanel socket 
I Pilot 4 -prong subpanel socket 
I Pilot 4 -prong insulated socket 
1 Pilot 5 -prong insulated socket 
2 Pilot panel -mount toggle switches 
1 Readrite 10 -mil. milliammeter 
1 7 x 7 panel 
1 50 -ohm center -tapped resistor 
1 900-ohm 25 -watt resistor 
1 500 -ohm 25 -watt resistor 
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1 3,500 -ohm 25 -watt resistor 
1 tap switch 
1 5 -prong tube base 
1 4 -prong tube base 
Parts for transformer 
Wire for transformer and hook -up 
Lamp cord and attachment plug 

Power Pack Servicing 
Due to the relatively few component 

parts, the detection of defective apparatus 
in a power pack is not a hard problem. 
The possible causes of trouble may be 
roughly classified as defective power 
transformer, rectifier tube, chokes, re- 
sistors and condensers. The simplest form 
of voltmeter- battery test will disclose 
whether there is a burn -out or short cir- 
cuit in any of the above -mentioned com- 
ponents, and their replacement is likewise 
a simple matter, with, perhaps, the ex- 
ception of the filter condensers. Here the 
greatest care is required. 

A broken -down filter condenser is easily 
discovered. Generally this condition is 
indicated by the plates of the rectifier be- 
coming excessively hot. The condenser 
block should be unsoldered and discon- 
nected from the circuit and a battery volt- 
age applied. The condenser terminals 
should then, two by two, be short cir- 
cuited immediately after the charge is 
applied, and a small spark should result. 
If the spark does not materialize the con- 
denser is defective and requires replace- 
ment. Great care should be taken in 
esting power packs, as high voltages are 

developed across the terminals, and un- 
ess these charges are dissipated before 
esting, a bad shock may be received. 

ux 222 
ADAPTER 

P 

UY 224 
ADAPTER 

G 

F E 

.- DETAIL ASSEMBLY 
OF ADAPTERS 

-- SUBPANEL TYPE 
UK OR UY SOCKET 

- -- UX OR UY TUBE 
BASE CUT DOWN 

BOLT THROUGH CENTER 
- - - -- OF SOCKET ANO BASE 

Fig. 4- Adaptor details 

According to Harry W. Houck, chief en- 
gineer of the Dubilier Condenser Corpo- 
ration, the testing and replacement of 
condenser blocks is the most delicate 
operation in the servicing of a power 
pack, and should not be undertaken un- 
less the smallest of soldering irons and 
the steadiest of hands are possessed, 
"Faulty soldering will destroy or at least 
weaken a paper condenser quicker than 
any other factor aside from excessive 

(Continued on page 848) 
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A " Bearcat" for 
Battery Operation 

Selectivity that will cut 
through powerful locals, 
DX ability that will keep 
you up all night, and tone 
quality that is limited only 
by the speaker itself - 
that's the kind of a set 

New 722DC Custom 
Design Easily Tops 

Battery Set Market 

S -M's new screen -grid, 
battery -operated 722DC is! It's a fitting companion to 

the all -electric 722 -and for only $57.50, completely 
wired, less tubes. 

Average loudspeaker reception is from five 
hundred to two thousand miles -from 30 to 60 broad- 
casting stations in a single evening! It has a built-in 
power unit; four tuned circuits (including a band- 
selector used as an antenna coupler); very smooth 
volume control; two 12A tubes in push-pull -in fact 

such an ideal combination that its possibilities are 
almost unlimited. If you must use batteries, there's no 
receiver to compete with the new S -M 722DC (illus. 
trated above). 

Tubes required: 3 -'22, 3 -'12A. Wired, less tubes, 
$57.50. Parts total $38.50. 

Band -Selection 
at Its Best! 

The SM 722 (a.c. 
operated with built-in 
power supply), with its 
ability to outperform re- 
ceivers many times as 
costly, is unquestion- 
ably the best screen -grid 
"buy" on the custom 
market today.Two stages of 
r.f. amplification, screen - 

grid power detection, two '45 tubes in push-pull, four 
tuned circuits (two in a band filter between antenna 
and the first r.f. stage and two in cascade), individually 
by-passed circuits, individually shielded coils, r. f. 

and detector tubes -these are some of the features 
that permit the 722's outstanding performance. 

The a.c. 722 uses 3 -'24 tubes, 1 -'27, 2 -'45, and 
1 -'80. Wired, less tubes, $74.75. Parts total $52.90. 
Beautiful 707 cabinet (fits 722, 722DC, or 735), $7.75. 

New 249 Filament Transformer 
The S-AI 249 Filament Transformer, a c pa n ion 

to the 247, meets exactly the requirements of modern 
receivers using heater and '45 type tubes. The center, 
tapped secondary (2.5 volt. 3 amp.) is for use especially 
with '45 tubes, and another 2.5 volt winding will sup- 
ply 9 amp. for S heater type ('22 7.'24) tubes. Ratings 
are conservative: 50 per cent overload permissible for 
short intervals. Price, SI net. 

For the Most Stations and Best Reception-S-M 712 
The S-M 712 Screen -Grid Tuner, in its battle- Any good audio amplifier can he used with the 

ship shielding cabinet (illustrated), is absolutely 712 -the ideal combination, however, is 

guaranteed to out -distance and out -perform all attained when it is used in conjunction with the 

competition regardless of price -and at only S.:vl 677. Operating power is obtained from am 

564.90 wired, complete, less only tubes. It uti- 105 to 120 volt, 60 to 50 cycle source.Tubes re. 

lies i -'24 tubes in three stages of r.f. amplifi- quired: 1 -'27, 2 -'45. I -'80. 
cation followed by a '27 power detector. S-NI 677 priced complete, less tubs,. 55M.50. 

l'rice.l, .wired, 564.90. farts total $40.90. Parts total x41.40. 

Short -Wave and Broadcast 
The way the little all- .-term. .bort-wave 715 Rou n.l- the -World Six will pick ur 

stations is "nobody's businv..'! the first set of its type offered the amateur and 
broadcast listener -it is without quel' the finest. 

Tubes required: 1 -'24. 2 -'27. 2 -'45. 1 -'80. Priced, wired, $64.90. Parts tord 
$44.90. Extra broadcast hand coils cost 51.65. 

If you don't get Sflrer. Marshall's publirutiun. THE RADIORI'ILDER, 
months behind behind in your k ledge of radio dew / /nouent. News and detailed descrip- 
timu of nett t reo ds- straight front the laboratory -are embodied in every inn.. 
Send the coupon NOW for a sample cop.. 

Over 3000 Authorized SM Service Stations corer the United States and Canada. 

Many are profiting handsomely: Write us for the address of the nearest one if you wish 

a cu,tonr -built .saw. Setba Elders imite us regarding a franchise in your territory. 

SILVER - MARSHALL, Inc. 
6405 West 65th Street Chicago, U. S. A. 

Silver -Marshall. Inc. 
6405 West 65th Street, Chicago. C. S. A. 

Please send nee. free, then new S-NI 

Catalog: also sample copy of the Radiehuilder. 
For enclosed in stamps. sen I me t' 

folloei 
Srs. Next 12 5issu of The e hill wilder 

. SI Jg) Next 1,5 issues of The )tadiobuild r. 

S-M DATA SHEETS as follows, at 2c each: 
No. 3. 730, 731, Lit Short-Wave s,,s 
O,. 4. 255. 256, etc.. Audio Teury /,,n :rev 
\.,. 5. 720 Screen Grid Six Receiver 

6. 741) "t -oast -to.C, .nt" Screen ( -ri,l l'. 
\ 7. r,;5 :18L Iltgl -',,trige l'enter Sappt> 
No. S. -III S. agent- Raynunt Seven 
\o. 9.6;R1'Ú tels .ntraph -Radio Ám 
No. 12. 669 Punter Una 
\o. 14. 722 Round- tleca>r Seven 
O,. 15. 735 ithevelodd Sis 
Nu. 16. 712 Tun 4Urvelupment bbam tl.c 

Sargent nt) 
N . 17. , , Power r for u« will ; 12 

No, IS. -! -IH It mil-Selector Six 
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(Continued front page 846) 
voltage or electrical strain," declares Mr. 
Houck. 

For the soldering of condenser sections, 
small soldering irons should be used and 
these must be kept clean and bright. 
Resin should be used to clean the parts 
and just enough heat applied to do the 
job in a minimum of time; for, if the 
soldering iron is applied for too long a 
time, the heat causes the impregnating 
compound of the condenser to melt. The 
solder may even work its way down into 

Meters vs. Kilocycles 

For certain reasons it is more desirable, 
writes Mr. F. S. Saunders, of Bath. Maine, 
to rate short -wave broadcast stations in 
terms of frequencies rather than wave- 
lengths. This practice naturally confuses 
many short -wave 
fans. for to them 
kilocycles and me- 
ters are in no way 
related, but such is 
not the case, since 
they have a very 
definite relationship 
to each other. 

To understand 
thoroughly these 
terms. one must re- 
member that radio 
waves travel at the 
same velocity as 
light, or approxi- 
mately 186,300 miles 
per second. The 
wavelength of one 
meter is, therefore, 
3.000.000 cycles per 
second, or more 
commonly called 
300.000 kilocycles, 
one kilocycle, of 
course, being equal 
to 1.000 cycles. 

Simply divide 
300.000 by the wave- 
length in meters and 
the result will be 
the frequency in 
kilocycles, or in 
other words, the 
short -wave station 
of the General Elec- 
tric Company at 
Schenectady, N. Y., 1V2XAF, broadcast- 
ing on a wavelength of 31.40 meters, uses 
a frequency of approximately 9530 kilo- 
cycles. The result being obtained by dividing 300,000 by 31.48. The resulting 
frequency being 9530. Likewise. 300.000 
divided by the frequency in kilocycles 
will give the wavelength figure as an 
answer. 

Frequencies which are below 10.000 are usually termed as "audio" by virtue of their being audible to the human ear. Frequencies above the 10.000 cycle band 
are usually termed "radio frequency" and 
except in rare cases are not audible. Sig- 

the tightly wrapped paper and tinfoil, 
causing a short circuit or weak spot. Acid 
soldering flux or paste should never be 
used, for while 't is easier to apply and 
solder, the slightest trace of acid may re- 
sult in chemical action, deterioration. weak 
spots and even an open connection chewed 
away by the acid. No acid soldering flux 
is permitted in the Dubilier plant, and 
none should he employed outside. 

Despite the greatest care taken in the 
manufacture and assembly of condenser 
sections, there is always the danger of 

On Short Waves 
nais at radio frequencies are received on 
our antennae and not until they are recti- 
fied-or changed -by the detector stage 
is one able to enjoy the modulation placed 
on the broadcast wave, which is simply 
another way of referring to the program 
itself. 

improper soldering by the serviceman or 
individual making repairs. To avoid this 
trouble condensers should be so con- 
structed that the terminals are quite re- 
moved from the actual condenser section. 
so as to prevent conduction of the heat 
from the soldering iron to the delicate 
condenser itself. In this respect the latest 
condenser blocks with flexible leads or 
pigtails represent not only greater con - 
venince in wiring, but also eliminate to a 
large extent the danger of ruining the con- 
denser in soldering. 

Radio Company. Passaic, N. J. Recently 
station W2XCD inaugurated its program, 
using 50 watts, reception being reported 
of good loud speaker volume and excel- 
lent tone quality as far as Philadelphia. 
It is reported, however, that the power 
of this station is to be increased to 5,000 

watts output under 
Lhe new license 
granted by the Fed- 
eral Radio Commis- 
sion. Every evening 
from 8 to 10 P. M., 
Eastern Standard 
Time, this station 
broadcasts on a fre- 
quency of 1604 kilo- 
cycles (187 meters). 
In the near future 
W2XCD is to be 
used to transmit the 
vocal and sound ac- 
companiment for 
the Jenkins radio 
movies or radio 
vision pictures 
transmitted from 
11'2XCR of Jersey 
City. The combined 
reception of sound 
and sight signals at 
the home end by 
means of a standard 
broadcast or short- 
wave receiver and 
the special radio 
vision equipment 
will constitute syn- 
chronized sound pic- 
tures or radio 
talkies. It is inter- 
esting to note that 
there are at present 
ten different makes 

of standard broadcast radio receivers 
capable of tuning in the signals of 
1V2XCD on 187 meters. 

A Letter From Lithuania 

Editor Short waves: Your esteemed 
journal, RADIO News, in its September 
number published the list of all the radio 
broadcasting stations of the world and in- 
formation on the subject of the Kovno 
(Kannas) post was incomplete. I am 
offering for your use the actual data con- 
cerning our Lithuanian station. 

(Continued on page 875) 

Wide world Photos 

To Miss Ruth J. Peiser, W6OK, of 
San Francisco, California. is given 
credit for being the first girl in the 
state of California to obtain an opera- 
tor's and station license. Miss Peiser, 
a graduate of the radio school in San 
Francisco, is shown here at her short- 
wave receiver. The transmitter is to 

the right 

Radio Movies on 1604 KC. 

At the top of the dial on the short -wave 
receiver there is a new station to be 
tuned in. It is W2XCD. the experimental 
radio -telephone station of the DeForest 
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A Radio Dream Come True 
(Continued from page 785) 

it was an old military barracks. It was 
in a room of this building that I set up 
my receiving apparatus in preparation for 
the great experiment. 

On Monday, December 9th, barely 
three days after my arrival, I and my 
assistants began work on Signal Hill. The 
weather was very bad and very cold. 
On the Tuesday we flew a kite with 600 
feet of antenna wire as a preliminary test, 
and on the Wednesday we had inflated 
one of our small balloons, which made its 
first ascent during the morning. Owing, 
however, to the strength of the wind, the 
balloon soon broke away and disappeared 
in the mist. I then concluded that per- 
haps kites would answer better, and de- 
cided to use them for the crucial test. 

I had arranged with my assistants in 
Cornwall to send a series of "S's" at a 
prearranged speed during certain hours of 
the day. I chose the letter "S" because it 
was easy to transmit, and with the very 
primitive apparatus used at Poldhu I was 
afraid that the transmisison of other 
Morse signals, which included dashes. 
might perhaps cause too much strain on 
it and break it down. Mr. Entwisle, Mr. 
George and Mr. Taylor were in charge of 
the English station at Poldhu during the 
transmission of signals to Newfoundland. 

On the morning of Thursday, the 
twelfth of December, the critical moment 
for which I had been working for so long 
at last arrived, and, in spite of the gale 
raging, we managed to fly a kite carrying 
an antenna wire some 400 feet long. I 
was at last on the point of putting the 
correctness of my belief to the test! Up 
to then I had nearly always used a re- 
ceiving arrangement including a coherer, 
which recorded automatically signals 
through a relay and a Morse instrument. 
I decided in this instance to use also a 
telephone connected to a self -restoring 
coherer, the human ear being far more 
sensitive than the recorder. 

Suddenly, at about half -past twelve. a 
succession of three faint clicks on the tele- 
phone, corresponding to the three dots of 
the letter S, sounded several times in my 
ear, beyond the possibility of a doubt. 

I asked my assistant, Mr. Kemp, for 
corroboration if he had heard anything. 
He had, in fact, heard the same signals 
that I had. 

I then knew that I had been justified in 
my anticipations. The electric waves 
which were being sent out into space from 
Poldhu had traversed the Atlantic, unim- 
peded by the curvature of the earth 
which so many considered to be a fatal 
obstacle, and they were now audible in 
my receiver in Newfoundland! 

I then felt for the first time absolutely 
certain that the day when I should be 
able to send messages without wires or 
cables across the Atlantic and across 
other oceans and, perhaps, continents, 
was not far distant. The then enormous 
distance, for radio, of 1,700 miles had 
been successfully bridged. 

On the following day the signals were 
again heard, though not quite as distinctly. 
However, there was no further doubt pos- 
sible that the experiment had succeeded. 

(Continued on page 850) 
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Why Waste 
all this Space 
on Condensers 

when 

II ERSHON 
TROLYTI\ 

CONDENSER 
Contains 72 mfd. 
in 35 cubic inches 

HAVE 
your radio dealer replace your 

condenser with the Mershon. In 
LESS SPACE you will have GREATER 
CAPACITY. The Mershon saves weight, 
trouble and replacements -and is self - 
healing! 

In using the Mershon Condenser in your 
own set you are following the example 
of more than thirty manufacturers who 
specify the Mershon as standard 
equipment in their own receivers. 

Mershon Department GC 

THE AMRAD CORPORATION 
Medford Hillside, Mass. 

Write us for full 
'nformatio Power_ n, 

9foms 
end de- Ptive booklet 

SELF - HEALING 
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EVEREAY 
RAYTHEON TUBES 

FOR 

TALKING 
PICTURES 

AND 

TELEVISION 
11 

ARE DEFINITE CONTRIBU- 
TIONS TO THIS NEW SCIENCE 

EVEREADY RAYTHEON iS at the 
front in television . , with both 
transmitting and receiving tubes 
of proved dependability and per- 
formance. 

The Eveready Raytheon Foto- 
Cell is a long -life transmitting 
tube for talking pictures, made in 
several standard types. Also used 
in television. Foto -Cells to special 
specifications will be made at rea- 
sonable prices. 

The Eveready Raytheon Kino- 
Lamp for television reception is 
the first tube developed commer- 
cially which will work with all 
systems. Its glow is uniform over 
the entire plate. Its reproductive 
qualities are perfect, without the 
need of mirrors or ground glass. 
The performance of each tube is 
carefully tested in our laboratories. 

Correspondence is invited from 
every one interested in television 
and talking pictures. 

NATIONAL CARBON CO., INC. 
General Offices: New York, N. Y. 

Branches: Chicago, Kansas City,' 
Now York. San Francisco 

Unit of 11772 and Carbon 
Union Carbide ILL= Corporation 

evEREADY 
RAYTHEON 
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A Radio Dream Come 
(Continued from page 849) 

The result was much more than the mere 
successful realization of an experiment. 
It was a discovery which proved that, 
contrary to the general belief, radio sig- 
nals could travel over such great dis- 
tances as those separating Europe from 
America and it constituted. as Sir Oliver 
Lodge has stated, an epoch in history. 

It must be remembered that at that 
time there was no suggestion of the ex- 
istence of the Heaviside -Kennelly layer, 
nor of the reflection of electric waves 
from the higher regions of the atmos- 
phere. The instruments we had at our 
disposal were very crude compared with 
those we have today. We had no valves 
or tubes. no amplifiers. no sensitive super- 
heterodyne sets. no directional transmit- 
ters and receivers. and no means of mak- 
ing continuous waves. All we had for 
transmitting was the means of making 
crude damped waves by means of irregu- 
lar spark discharges. The receivers that 
were then employed were insensitive as 
compared with those of the present day. 

Following the success of the test I was 
promptly notified by the Anglo-American 
Telegraph Company that. as they had the 
exclusive right to construct and operate 
stations for telegraphic communication 
between Newfoundland and places outside 
that colony. the work upon which I was 
engaged was a violation of their rights. I 
was asked to give an immediate prom- 
ise not to proceed with my experi- 
ments and to remove my apparatus or 
legal proceedings would be taken. I was 
absolutely astounded by this communi- 
cation. which. however. at least gave me 
the satisfaction of knowing that one of the 
great cable companies not only believed 
in my success but feared the competition 
of radio trans -Atlantic communication. 

I mention this to show why my experi- 
ments in Newfoundland were thus cut 
short. When, however, the reason became 
known. I received a very cordial invita- 
tion from the government of Canada to 
erect a station in Nova Scotia, an offer 
which I gladly accepted. 

The announcement that I had succeeded 
in transmitting radio signals across the 
Atlantic was received with scepticism by 

Truc 

most scientists, principally in Europe. 
The same thing cannot be said of Ameri- 
can electrical engineers, for the American 
Institute of Electrical Engineers was the 
first technical and scientific body which 
believed in me and my statement of 
having received signals across the Atlantic 
Ocean. It was the first distinguished and 
authoritative society enthusiastically to 
celebrate the event and to extend to me 
its generous support and valuable en- 
couragement. It celebrated the occa- 
sion by a dinner given to me in New 
York, at which most distinguished Ameri- 
can scientists took part. including men 
whose names were and still are household 
words in electrical science. such as Dr. 
Alexander Graham Bell, the inventor of 
the telephone. Professor Elihu Thomson, 
Dr. Steinmetz, Dr. Michael Pupin, Mr. 
Frank Sprague. and many others. In less 
than three months from the date of the 
tests to Newfoundland these long -distance 
results were more than confirmed by ex- 
periments carired out by myself on the 
S.S. Philadelphia of the American Line. 

Spanning great distances is now 
child's play compared with what it was 
then. The 1 -beam projector and other 
commercial radio telegraph and telephone 
stations are now exchanging daily hun- 
dreds of thousands of words between dis- 
tant parts of the earth. Wireless teleph- 
ony over world -wide distances is now a 
reality. together with transmission of pic- 
tures. and the day is approaching when 
television will also be a commonplace. It 
may even be that the transmission of 
power over moderate distance may be 
developed in the not far distant future. 
I must leave to your imaginations the 
uses which can be made of these new 
powers. They will probably be as won- 
derful as anything which we have ex- 
perienced so far. 

Mr. Kemp and Mr. Paget are with me 
at the microphone today while I am ad- 
dressing you. and I wish to send my most 
cordial greetings to all those interested in 
radio in America (I feel sure they form 
the majority of the American people) and 
to all my friends at the other side of the 
Atlantic. 

A New Tool for the Serviceman 
(Continued from page SOS) 

meter ranges are indicated in Fig. 4. 
Binding posts were placed at point "m." 
These binding posts are short circuited 
during normal use. If. however. we wish 
to cover a range such as 0 -.1 volt with 
a full -scale deflection. the jumper is re- 
moved and a zero to two hundred micro - 
ammeter substituted. 

Since this meter can be used on either 
a.c. or d.c., we may calibrate on d.c. and 
use it on a.c. A distinct advantage of 
the method used to multiply the range 
is that it can he calibrated at any one 
range and will then be accurate for all 
ranges. It is of course understood that 
the input resistances should be exact in 

values. A good d.c. voltmeter of con- 
venient range may be used in calibrating. 

The finished instrument will come in 
handy in any experimental laboratory 
where an exact knowledge of circuit be- 
havior is desired. It can be used to 
measure the gain of audio amplifiers. 
radio amplifiers. total gain of sets. loud 
speaker performance, microphone charac- 
teristics, and for a great many other 
measurements. Through its use we can 
find out how an amplifier behaves at 
different frequencies and with different 
circuit characteristics. 

A future article will explain how some 
of these measurements can be made. 
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Canned Programs 
(Continued from page 815) 

of arranging special programs for radio 
on records and releasing them to the sta- 
tions for their sustaining programs. He 
further experimented with long playing 
records and finally perfected one that 
plays thirteen minutes, thus eliminating 
the necessity of using seven ordinary 
ten -inch records to the half hour. The 
long playing disc is sixteen inches in 
diameter, and only two are used for a 
half hour program. This simplifies the 
procedure of transcribing the program at 
the radio stations. 

When these programs are played at the 
station, the announcer tells the radio 
audience that the program is coming to 
them by "electrical transcription." This 
method of informing the public has been 
heartily endorsed by the Federal Radio 
Commission. 

The system known as "spot" broad- 
casting, or the broadcasting of programs 
in "spot" markets or local cities, supplied 
the necessary link in radio advertising to 
make it as flexible as advertising of the 
printed word, and it has several inherent 
advantages over chain broadcasting. 
Some of them are: 

1. The time element is completely 
eliminated, whereas when a program is 
put on the chain from New York at eight 
o'clock in the evening, the same program 
is heard on the Pacific Coast at five 
o'clock, due to the three -hour difference in 
time between the Pacific and Atlantic 
Coasts. 

2. An advertiser using broadcasting 
can use any station in any city that he 
may desire. instead of having to engage 
the facilities of a certain group of sta- 
tions connected on the chain. He has 
perfect flexibility, and can choose any 
market that he may desire in which to 
exploit his product via radio. 

3. Many high -salaried performers of 
outstanding reputations are not always 
available during the hours most desirable 
for radio broadcasting. The recorded 
type of broadcasting makes them avail- 
able, inasmuch as they can be recorded 
at their convenience and the program 
released for broadcasting at any time. 

4. A complete year of broadcasting can 
be recorded in two weeks, and the artists 
can be engaged for the concentrated 
period, instead of being hired for an en- 
tire year. Their presence is not even re- 
quired in one city for the entire period 
of the broadcast contract. In that way 
a financial saving is effected. 

5. A small advertiser can start with 
small facilities and only a few stations. 
instead of being required to begin with 
a basic network consisting of from twelve 
to twenty stations before he can go into 
a national radio campaign. The small ad- 
vertiser can increase his facilities as he 
desires and add stations as he needs 
them! 

This system of broadcasting can be 
favorably compared with that of the 
printed word. There are two forms of 
advertising in use today: national, as ex- 
emplified by the magazine and trade 
papers, and "spot," as exemplified by the 
newspapers in different cities. A large 
amount of money is spent in both forms 
of advertising. We may compare chain 

(Continued on page 852) 

IT HAD TO COME 
AND IT'S HERE 

an 

Automobile Kit 
Every Automobile owner has 

been waiting for an Automo- 
bile Radio. Now you can make 
it possible to hear your favorite 
program while on the road. It 
will always be a companion to you when 
driving alone. 

This set is more than "just another" Radio. It 
embraces every modern electrical and mechanical advance- 
ment conceivable, being designed and built especially for the purpose. 

S5 

3 -STAGE SCREEN GRID R. F. 
',These three stages are tuned and shielded. 

They are competely devoid of all oscillation. 

POWER DETECTOR 
2One of the latest developments in radio. 

which offers a far more sensitive receiver 
than heretofore developed. 

3 SCREEN GRID 1ST AUDIO 
. This tube provides for a tremendous 

:,mount of amplification. 

REMOTE CONTROL 
4aThe set can be mounted in any part of the 

,ar that is convenient for it. It is tuned 
through a flexible cable. The set being com- 
pletely controlled through the steering wheel 
column or dashboard. 

MR. SERVICEMAN and MR. AUTOMOBILE MECHANIC: 
Here is a chance to sell an article you will he proud to sell and install- "and it works. 
Send in our coupon to get more facts on the special proposition we have to offer. 

-SEND TODAY- 
Continental Wireless Sales Corp. 
84 Washington St., Hoboken. N. J. 

Kindly send me your special agent proposition for set builders. 

Kindly send me further particulars or. your auto kit. 

Name Address 

City Çt,te 

06P6111 JIEHb! 
(Dobroe den -"Good Day," Russian) 

The great bell 
of Moscow 

Get BOTH Short 
Waves AND 
Broadcasts 

Write us today 
for full details 

Not so easy for all of us to read. But it is much easier 
to hear this cheery greeting and lively music all the 
way from Russia when you tune in on station RDW 
with the THRILL BOX. 
Words and music from 20 different countries in a 
dozen different languages may be heard with the 
NATIONAL Screen -Grid THRILL BOX. This new 
Radio is full of new and ingenious features for your 
convenience and pleasure. 

V V A LI O O V V A L 
4-Tube THRILL BOX SW -4 

NATIONAL CO., INC., Malden, Mass. 

Est. ® 1914 
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14-DAY CRtiISES 
fa: $140 

on the popular cruising liner 

"ARAGUAYA" 
TWO MARCII CRUISES 

FROM NEW YORK 
March 10 and 27 

Visiting liavana: Kingston. Ja. 
maica ; Port MI friar. », Haiti; and 
Bermuda. 

Easter Cruise 
Sailing pril 12 - \ ¡SWIM MIMI) 
Garr fascinating ports as Marcel 
Cruises. 

Nona= 
'moo 

"ARCADIAN 
especially selected far Ibis 

Popular Set, in, 

SAILING EVERY THURSDAY 
From New York -only 2 days to 
"The Gulf Stream Plavgrorusd" 
This magnificent 19.500 ton, oil. 
b steamer I les enc... 
flouai coin fort and lut a ry for the 
2-day voyage. 

Round Trip Hates f $70. 

Reservations, illustrated booklets, etc., from TILE 

ROYAL MAIL 
STEAM PACKET COMPANY 
26 BROADWAY NEW YORK 

ar tarne lvea r. 

A Radio Parts Guide' 
VAx THE NEW Ey 

` Catalog 
Send for it today 
for complete list- 
ings of Radio Con- 
venience Outlets. 
Connector Plugs, 
Rheostats, Fixed 
and Grid Resist- 
ances. Jacks, Jack 
Switches. Phone 
Plugs. etc. 

YAXLEY MFG. CO. 
Dept. N, 1526 W. Adams St., Chicago, III. 

GEARS 
In stock-immediate delivery 
Gear-. -rdw sprockets, flood' Lr.b,,:, flexible nmpun;:r, 
pollee+, elr. A complete line I. 

rrk.l In our Chicago stock. Can 
alai quote on sperlai gears of any 
laud Rend us your blue prints and 
Inquiries. 

Write for Catalog No. 40 

CHICAGO GEAR WORKS 
769 -777 W. Jackson Bind., Chicago. II 

HAhtp Nf:tvs ruc Lrl n. 1!t:ttl 

Canned Programs 
(Continued from page 851) 

broadcasting with the magazines and call 
it national radio advertising. and the re- 
corded programs with the newspapers in 
each city and call it "spot" radio adver- 
tising. This gives us a fair picture of 
the part which recorded programs play 
in the radio advertising structure. Over 
twenty million dollars worth of national 
advertising was handled last year by the 
chains. and according to our comparisons 
there should be an equal amount of 
money available for spot radio adver- 
tising. 

Many large manufacturers are today 
contemplating the use of this service in 
the belief that it may solve their mer- 
chandising problem from the standpoint 
of dealer cooperation and sales promo- 
tion. Heretofore a practicable way for 
cooperating through radio advertising 
with the individual dealers in each market 
was lacking. Many concerns aid the 
dealers by setting aside money for local 
advertising. if the dealer cooperates by 
spending some of his own for the same 
purpose. This can now be clone in the 
radio field. since a manufacturer can pay 
for the making and recording of the 

program. and can send it to dealers in 
any city in which a radio station is lo- 
cated. The dealer in turn purchases the 
time from the local radio station, and 
sponsors a program of his own in behalf 
of the manufactured product. The talent 
and facilities are provided for by the 
manufacurer, who also pays for the sta- 
tion time. 

A word about the method and proce- 
dure of this system may be of interest. 
After the program is arranged and re- 
corded. the pressings are sent to the sta- 
tion approximately two weeks in advance 
of the broadcast. The station is equipped 
with a transcribing machine which is con- 
nected directly to the amplifier or panel 
of the broadcast station. thus eliminating 
the use of the microphone. The trans- 
cribing machine is similar to the ordi- 
nary phonograph. except that it does not 
contain a speaker. The record revolves at 
a slow speed of 33 1 '3 revolutions per 
minute as against 78 revolutions per 
minute of the ordinary phonograph turn- 
table. It has a pickup which is fed into 
the station amplifier. and from there sent 
to the transmitter of the station and over 
the air. 

yep 
Radio Religion 

(Conlin/1,d from page 824) 

employed uses three stages of amplifica- 
tion with a switching arrangement by 
means of which one of the stages can he 
cut out. In this particular installation 
this stage is never used. leaving only one 
stage of audio and one push -pull stage 
which employs Western Electric tubes 
with power rating ,approximately equiva- 
lent to the standard of the 210. The 
amplifier has a two position input. which 
means that it is intended for use with two 
microphones. Because of the necessity 
for four microphones in the St. Bartholo- 
mew installation. three of the micro- 
phones are connected in a single position 
to one of the input branches of the ampli- 
fier, whereas the fourth connects into 
the second position. The output trans- 
former of the amplifier is provided with 
a number of taps for use with a num- 
ber of speakers of varying power re- 
quirements. The amplifier is a compact 
unit mounted in a carrying case and is 
shown in one of the accompanying il- 
ustrations. 

There is no separate speech amplifier. 
but instead the microphone leads. in the 
form of lead sheathed cable. are carried 
from the microphones to the amplifier 
(which is installed in the rear of the 
church). At the rear of the rostrum 
there is a microphone selector switch by 
means of which the particular microphone 
in use is cut in on the amplifier. In the 
amplifier there is another switch which 
can select either one of the two micro- 
phone positions. but this of course cannot 
select one from among the three micro- 
phones connected into one position. 
Volume is controlled at the amplifier. 
Because of the tapped output transformer 
which provides different volume levels 
there is no need for individual volume con- 
trol at the speakers. 

All of the output wiring between the 
amplifier. loud speaker and headphones is 
carried in "B\" (flexible metal covered 
pairs). 

The accompanying illustrations show 
the layout of this installation. including 
the location of two of the microphones. 
The other two do not appear in the 
photograph. 

St. Bartholomew's Church can hardly 
he considered as a typical one because of 
its unusual size. but it has been described 
here as an example of the many varying 
applications of amplifier systems 

Another installation suggesting some in- 
teresting possibilities, particularly for 
chapels and small churches in which the 
cost of a large organ would be prohibi- 
tive. is found in the mortuary chapel of 
A. E. Long & Sons. Undertakers. Cam- 
bridge. Mass. This chapel. shown in one 
of the illustrations. is of unusually pleas- 
ing design, but unfortunately does not 
provide space for a suitable organ. Also. 
speakers Lind it difficult to make their 
voices carry to a balcony located at the 
rear of the chapel. A Samson PAM -16 
amplifier and MIK -1 speech amplifier 
constitute the amplifier system installed 
in this chapel. A giant dynamic loud 
speaker was mounted within a recess in 
the wall at the front of the chapel behind 
a large ornamental grille. This can be 
seen at the left of the pulpit. Two other 
speakers were installed in the balcony and 
a microphone working through the speech 
amplifier was mounted on the pulpit. 
The large speaker near the pulpit is used 
exclusively for the reproduction of phono- 
graph recordings of organ selections. thus 
providing the advantages of an organ 
without the requirements of space and 
expense which would he involved in an 
actual organ installation. The speakers in 
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Radio Religion 
(Continued from page 852) 

the balcony are not required for repro- 
duction of organ music to fill the chapel. 
When the microphone is used it carries 
the speaker's voice to the balcony, and it 
is for this purpose that the speakers were 
installed there. 

This interesting and highly practical 
amplifier installation was made by the 
Gravelin Radio Service of Springfield, 
Mass. 

In making comparatively small ampli- 
fier installations. as in dancehalls, res- 

taurants and similar locations, the in- 
stallation man will sometimes find it more 
convenient to employ a standard receiver 
amplifier combination than to use a sepa- 

rate tuner and external power amplifier. 
There are several standard receivers now 
on the market with an output power 
rating more than enough for most re- 
quirements. These receivers employ a 

push pull output stage. using two type 
50 tubes, providing sufficient power to 
drive from three to ten dynamic speak- 
ers, depending on the volume required 
from each. Some of these standard re- 

ceivers are also equipped with phono- 
graphic pick -up and turntable so that 
within one cabinet they incorporate all of 
the requirements for the successful com- 
bination of radio. phonograph and 

amplifier. 
In many cases. of course, such a com- 

bination is not highly practical. because 

there is no necessity for the outfit being 
set up where it will be visible to the pub- 
lic. and therefore there is no need for the 
ornate cabinet which simply adds to the 
cost without providing any definite ad- 
vantages. However. in many instances 
the dance hall owner, or restaurant keeper. 
may prefer to have the equipment in- 
stalled in a public place in order to im- 
press customers. 

One interesting combination which is 

obviously suitable to meet this last re- 
quirement is the Leutz "Silver Ghost" 
console illustrated in this article. This 
combination is an extremely impressive 
one. being made up of a number of shield- 
ed sections with phonograph power ampli- 
fier and loud speaker. all mounted in the 
lower part of the very attractive con- 
sole. This is a product of the C. R. 
Lentz Company. manufacturers of cus- 
tom -built receivers. It is well designed 
and although it is too elaborate for many 
purposes and for many homes. it would 
appear to he the ideal unit for use when 
impressiveness or generally unusual re- 
sults are desired. 

Standard receivers embodying heavy - 
duty power amplifiers are manufactured 
by a number of other radio concerns, in- 
cluding the Howard. Bolster. Grigsby - 
Grunow (Majestic) and others. and the 
installation men will do well to investi- 
gate this field. 

Radio for Your Car 
(Continued from page 812) 

control dial of the receiver which is tuned 
by means of a long extension shaft with 
a universal joint at each end. 

It might he well to mention that the 

switch should be of the lock type. in 
order to prevent the radio being turned on 

by unauthorized persons when the car is 

in the garage or parked somewhere. thus 
running down the battery to such an 

extent that difficulty would be had in 

using the starter. 
In addition to compactness, the re- 

ceiver must fulfill other requirements. 
Garage men often wash cars without 
stopping to close the cowl ventilators. 
The full stream from a garden hose. de- 

scending through this ventilator. will not 
improve any chassis. The receiver must 

therefore be watertight. although well 
ventilated. for unventilated heater -type 
tubes are as much of a liability as the 
water. Even with these precautions the 
radio will still be exposed to extremes 
of heat, moisture and vibration. The 
materials going into the set must be spe- 

cially selected so as to he rust -proof and 

sturdy. Insulation must not be damaged 
by heat. The assembly must be riveted 
instead of bolted, to prevent loosening 
from vibration. 

This care should he extended to the 
leads also. These should preferably be 

enclosed in conduit to protect them from 
water, corrosion and ahuse. Watertight 
fittings should be used wherever the 
leads emerge from the conduit. Fittings 
of this type have been used on boats for 
many years and are readily obtainable. 

The B and C batteries are mounted in 

a steel box under the floor at the rear of 
the car. They do not need to be venti- 

lated. but they must be protected and 
accessible. It should not require a major 
operation to change the batteries. The 
battens box should not have a "one-man 
top." in other words. 

The addition of an antenna will com- 
plete the radio -frequency system. Some 
of the new cars now on the market have 
an antenna already installed. In this 
case it is only necessary to connect the 
lead to the set. In most cases it will be 
necessary to install one. Loop antennw 
are unsuitable for use in cars because of 
their directional effect. It is hardly de- 
sirable to have the signals fade out or in 
every time the car turns a corner. A loop 
is also a cumbersome thing to install in 
such a constricted space. As a matter of 
fact, it would seem that there is only 
one practical place where the antenna 
can be put. namely. in the roof of the 
car. If the wires are above the roof of 
the car, they will be unsightly, whereas. 
if they are within the car they will take 
up valuable space. 

Experience has shown that the best all - 
around antenna is a piece of copper 
mosquito netting tacked to the roof of 
the car. To install it, remove the cloth 
from the ceiling of the car and tack the 
mesh directly to :he wooden frame. 
The cloth should then be replaced. A 
concealed lead -in wire can be brought 
down one of the door posts near the set. 

The last item is the loud speaker. This 
presents something of a problem because 
of the peculiar acoustics inside a car. It 
is fortunate that no great volume is 
necessary, because of the limited space. 
For best results the speaker should be 
matched to the car. The large upholstered 

DON'T TAKE 
CHANCES 

Lady Luck or Old Man Chance 
has never produced a consis- 

tent winner! No- 
where does that truth 
apply more strongly 
than in the buying or 
selling of radio tubes. 
Too much reliance on 
false quality claims 
has inevitably result- 
ed in disappointment 
for the purchaser - 
and in actual loss for 

the dealer. TRIAD has at last 
definitely eliminated all guess- 
work in tube buying. 

When you buy a Triad Tube you are 
sure of the quality -and you are sure. 
too. of long months of trouble -free ra- 
dio performance. 

NOW! TRIAD TUBES ARE 
MANUFACTURED UNDER THE 
PATENTS OF R. C. A., GEN- 
ERAL ELECTRIC CO. AND 
WESTINGHOUSE ELEC. NIF(.;. 
CO. 

TRIAD MFG. CO., Inc. 
Pawtucket R. I. 

RIAD 
ADO faits S 
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OFFICIAL 
SIGNAL 
CORPS 

SENDING 
AND RE- 
CEIVING 

SET 

was $115 

NOW ONLY $12.50 
This set equipped with 1V,, n Ther- 
mo- Ammeter Model 425. Equipped with 
Signal Corps Operating Chest Type 
IB.C: -53 -A and RCA Telegraph Set 
Type SCR -105 -Limited quantity - 
order today C.O.D., or Check or Post 
Office Money Order with order. 
Also 

Signal Corps Generator for Aircraft 
Radio, $90.00 value for $9.00 

A wind driven generator for aircraft radio, 
nude by the Crocker Wheeler Co., Type GN -2, 
25 -275 volts DC. Limited Quantity. Order 
today. 

Baker Machine & Supply Co., 
233 Centre St., New York, N. Y. 

RADIO OPERATORS 
WANTED 

Radio operators 
are officers aboard 
ships. Well paid, 
pleasant work, 
travel. You can 
qualify in a short 
time in our well - 
equipped school 
under expert in- 
structors. 

Write now for 
free booklet on 
"Opportunities in 
Radio." 

West Side YMCA 
Radio Institute 

319 West 57th St., New York, N. Y. 

SHORT WAVES 
THE SUBMARINER 

will convert your receiver into a short wave 
receiver without any changes. 
Enthusiastic owners have written us from all 
parts of the world. Stations broadcasting 
music 8000 miles away have been received. 
Very little static on short waves. Latest im- 
provements- shielded -vernier dial 64 to 1 
ratio -a quality product -on the market over 
three years. MANY MODELS 
16 -32 meters, AC or DC, $17.60. Interchange- 
able coil, 12 -160 meters. AC or DC, $22.60. "J" 
model gives five times volume of other adap- 
ters, price, 16 -32 meters. $22.50. Interchange- 
able coil "J" model, $27.60. Sent postpaid 
upon receipt of price or C. O. D. If $1.00 ac- 
companies order. Give name of set and tubes 
used, when ordering. 

d -M -P MFG. CO., INC. 
3415 Fond du Lac Ave., Milwaukee, Wisconsin 

surface inside the car absorbs much 
more of the high frequencies than of the 
low. The bass notes are still further re- 
inforced by resonance within the small 
space. If a good dynamic speaker is 
used, this effect will be very noticeable. 
The result is similar to that sometimes 
noticed in a parade when the bass drums 
are close at hand and the high- pitched 
wind instruments are distant and faint. 

To remedy this deficiency it is neces- 
sary to use a very poor loud speaker, one 
that has very little response to bass notes 
and pronounced resonance at higher fre- 
quencies. Such a speaker nominally 
sounds shrill and tinny, but when 
mounted in a car it will sound better than 
a good loud speaker. It is the old story 
of "Jack Spratt and his wife." 

The best method is probably to try as 
many speakers of the 1924 variety as 
possible and to select the one that sounds 
the poorest on a good set in a large room. 
It will undoubtedly sound better than 
any of the others when tried in the car. 
In case no speakers are available, the 
problem may be approached more scien- 
ifically. Exponential horns, when they 
are very long, respond equally to all fre- 
quencies from high to low. The lowest 
note to which full volume is given has a 
wavelength equal to four times the diame- 
ter of the mouth of the horn. Below this 
critical point on the frequency scale the 
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response falls off abruptly. As the horn 
is made shorter, this response will fall 
off more and more gradually. Thus by 
picking the proper length of horn, and the 
proper diameter at the mouth, the acous- 
tics can be quite exactly matched. 

As to the location of the horn. it will 
probably have to be placed wherever 
there is enough room. The best place, 
acoustically, is undoubtedly over the 
windshield. An exponential horn about 
twelve inches long and about four inches 
in diameter at the bell will fit into this 
space and give good results. A good 
magnetic speaker unit should be used to 
energize it. The little die -cast speaker 
shown in one of the illustrations is so de- 
signed that it may be mounted behind 
an opening cut into the dashboard of a 
coupé, where rear seat acoustics need not 
be considered. 

Automobile radio sounds very compli- 
cated and difficult, but the problems are 
actually no greater than those which oc- 
cur in any other good installation. It is 
our unfamiliarity with the special prob- 
lems involved which makes them seem so 
difficult. Soon radios will be as common 
as traffic cops, and the traveling salesman, 
home from a trip, will proudly relate how 
he received WJZ on the Newburyport 
Turnpike, instead of going into a huddle 
in the corner with a new story from the 
backwoods. 

A Modern Music Box 
(Continued from page 809) 

still further, the qualities of viola, violin 
and flute are closely approximated, 
Toward the upper end of the scale the 
Theremin can, with an amazing versimili- 
tude, represent the soprano human voice, 
humming. 

The Cleveland Orchestra demonstrated 
the possibilities of the Theremin in a 
concert given on December 4th, 1929, in 
Carnegie Hall, New York City. The 
audience exhibited its approval in re- 
peated ovations and applause. When Ru- 
dolph Ganz, the noted pianist, heard the 
Theremin for the first time, he said: 
"The striking feature for me is that it is 
the first time that music has been ex- 
tracted from something instead of being 

put into something. and that there is 
nothing between the human being and the 
music itself -no wood. no steel, no string. 
no horsehair -and that the personality of 
the performer is more sensitively pre- 
sented than on any existing instrument." 

An instrument so simple to play, and 
possessing such remarkable qualities of 
tone and pitch, will undoubtedly have a 
strong popular appeal. Those who never 
studied music, or who for one reason or 
another abandoned their study, will hail 
an instrument of this kind with delight. 
Where all the mechanical work is done 
by electricity, personal variations of ex- 
pression will have an almost unlimited 
field in which to express themselves. 

The Experimenter 
(Continued front page 844) 

night on the loud speaker," points out 
Charles Golenpaul, radio sales executive 
of the Clarostat Manufacturing Company, 
"and the reasons in favor of using tele- 
phone receivers for nighttime DX are 
both technical and ethical. It is much 
easier to tune for the elusive distant sta- 
tion with the ph ones clamped to the ears 
than by listening to the loud speaker. Also, 
the speaker, in the wee hours of the morn- 
ing. is rarely listened to with a friendly 
ear by one's neighbors, to say nothing of 
one's immediate family. 

"Unfortunately, very few modern re- 
ceivers provide a jack for plugging in 

phones on a lower stage of amplification. 
However, it is a very simple matter to 
tone down the output, generally connected 
to the speaker. to headphone volume, by 
means of a variable resistor shunted across 
the receiver. The resistor should have a 
range of from practically zero to 500,000 
ohms. The table model volume control 
Clarostat is ideal for this purpose, and can 
be connected by anyone in a few seconds. 
It is merely a matter of connecting the 
telephone receivers and the Clarostat in 
place of the speaker, and adjusting until 
the desired comfortable headphone volume 
is secured. 
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Complete Kit 
for the 

Revolutionary 
LOFTIN 
WHITE 
Direct -Coupled 

AMPLIFIER 
The most fa rreach ing radio develop. 
ment of recent times is the LOFT \ 
WHITE svaem of audio amplification 
by which the tubes are directly coupled 
without intervening transformer:. rot. 
densers. etc. 

The advantages are rhea .tiers be- 
cause of fewer tubes and other 
parts: light weight; compactness: 
unlimited frequency range without 
discrimination or distortion, and an 
amazing output restricted only by 
the amplification constant of the tubes 
used. 

Electra h has designed a complete 
kit including everything to uept 
tubes) required to build this resolu- 
tionarvv audio system. And heraus. 
Electrad's name and reputation are 
bark of each part you are assured 
of entire .atisfact. . 

List 
Price 

If your dealer rant supply you 
with the Elm-trod 
WHITE Amplifier Ait. write 
direct to us. Address Dept. 

175 Vert eh St., New York. A.Y,' 

ELEÇTRAD 

f RÍEWholesale Radio fata1l 
SEND FOR IT TODAY 

to-end for o r Uludrateti catatovr nr nationally 
w..n AC ,et:nkit +. nart +. accessories. von,des. etc. 

All Il ne at Lon est Wholesale Prices. write for your 
I tua; vny tatar. 

SHURE BROS. CO. 
Dept. 320 335 W. Madison St. CHICAGO, ILL. 

nit:, for Information Abord the .VEI!' 

H -F -L MASTERTONE 
Laboratory -Made Receiver 

The year's outstanding Radio Achievement 

HIGH FREQUENCY LABORATORIES 
28 N. Sheldon St.. Dept. 25. Chicago. III. 

Junior Radio Guild 
(Continued from page S39) 

the kind used here, resulting in short, 
direct leads. 

All connections of wire to apparatus 
should be soldered. Where it is necessary 
to make the connection to terminals on 
the apparatus, above the base. then the 
small holes should be drilled in the base 
to allow passage of the wire through 
from bottom to top. 

Operation 
The tuner may be operated, receiving 

signals satisfactorily, but of course with 
much less volume than if an audio ampli- 
fier were connected to it. A pair of 
phones may be connected to the two out- 
put posts which. temporarily. may he two 
half -inch round -head screws mounted on 
the suh -base until such time as the audio 
channel is added. 

To operate the receiver, 135 volts of 
"13- battery are required in addition to 
a 6 -volt storage battery, an antenna and 
a ground. 

It will be found that the two dials 
track rather closely: that is. for a given 
station they will read very nearly the 
same dial numbers. To tune in a station 
the procedure is as follows: First turn 
the regenerative control, C3. so that the 
plates are completely meshed. producing 
strong regeneration: then. when the two 
tuning controls for Cl and C2 are rotated 
together a squeal will be heard at that 
point where a station is to he tuned in. 
\l'hen the loudest squeal is obtained. by 
careful adjustment of both the tuning 
dials the regeneration controls may be 
retarded until the squeal vanishes and 
only the clean. undistorted signal remains. 

Next month will he described the three - 
stage audio -frequency amplifier which, 
when added to the tuner described here. 
will allow reception of signals with a loud 
-beaker. 

Parts List 
2 Hammarlund coils. type SGT -17. T1. 

T2 
2 Hammarlund chokes, type RFC -85. Ll. 

L2 
1 Hammarlund Jr. midget. type \IC -23. 

100 mmfd.. C3 
2 Lynch single resistor mountings 
1 Lynch Veritas fixed resistor. 10.000 

ohms. RI 
I Lynch Veritas fixed resistor. 3 meg- 

ohms. R5 
2 Eby underpanel sockets. type 222 
1 Eby underpanel socket. type 112.\ 
2 XL binding posts (antenna -ground{ 
2 National SG grid grips 
2 National equicycle variable condensers. 

.00035 mfd.. Cl. C2 
2 National dials, type E 
2 Pilot brackets 
I Vaxley 7 -wire connector cable. 660 
2 Vaxley center- tapped resistors. type 

820 -C. 20 ohms. R2. R3 
I Vaxley resistor. type 804. 4 ohms. R4 
I Clarostat volume control and switch 

(combination). 50.000 ohms. R6 
1 Muter grid condenser. .00025 mid.. C4 
2 Muter filter condensers, .5 mid.. C5. C6 
118 x 7 -inch panel 
1 17 x 9 -inch panel 
2 boxes Cornish solid braidite 

Here It Is! 
The New 

Lof tin 
White 
Direct Coupled 

245 Amplifier 

Here is the new and amaz- 
ing kit put up by Electrad 
and licensed by Loftin- 
White. With this kit you 
can build the new Loftin - 
White amplifier. 

List Price $35.00 
Less Customary Trade Discounts 

Send your order to us today, 
as we are the official head- 
quarters for Loftin- White 
kits. 

Royal- Eastern Electrical 
Supply Co. 

16 West 22nd Street 
New York City 

If you have net receive,{ our 193x) 
,«hrl ,une, cirri 7.rite for it. 

C A ROSTAT 
LINE n.t1.1 AtsT \a. trd tot II tyut.tn- 
1.1'\U -1110-0o- idesl sieumallr line voltage 
retaliator. Also u.ed itL broadca.t rea ss , ;r yud I. .auolrd cyuinwent it litany 

LIST 
WRITE r for ,htto or ,tel; your ,L ah r nó,ret ft 

Clarostat Mfg. Co., 281 N. 6th St., Brooklyn. N. V. 

MASON, FENWICK & LAWRENCE 
PATENT LAWYERS 

600 F St., N. W., Washington, D. C. 
Es /b. over sixty years. Send sketches. 

Electrical. Aeronaut teal and Phan leaf invention. 
carefully ha rolled. Practice before the t'. S. Court 
and the Patent Office. Pron service and careful rvice. 
writs us. Pmc,t your intent Ion -. 

TRADE MARKS REGISTERED 
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Two Remarkable Condensers 
-by FLECHTHEIM 

Achievements That Are 
Rapidly Gaining New Users 

TYPE HV 
Rated at 500 volts 
rms RAC - 800 
D. C. (For 245- 
345 tubes.) 

TYPE HS 
Rated at 660 volts 
rms RAC -1000 
D. C. (For 250- 
350 tubes.) 

Both types have these fine char- 
acteristics: 

Non -Inductively wound 
Resistance over 600 megs. per mfd. 
Remarkable Small Size 
Negligible Power Factor and 
Di- electric Losses. 

BETTER IN EVERY WAY 

Used in Loftin -White 
Voltage Coupled Amplifier 

Also a Complete Line of 

cl ECHTNEIM 
FOR EVERY 

SUPERIOR CONDENSERS 
PURPOSE 

Send for 1930 Catalog, No. 19b 

A. M. FLECHTHEIM & CO., Inc. 
136 Liberty St., New York City. 

THE RADIO CONSTRUCTION 
LIBRARY 

Three Volumes. 953 . 561 Illustrations. 6 x 9 

Latest Data on Radio Receivers for 
the Dealer, Serviceman and Amateur 

WRITTEN 
by two widely known radt., engineers, 

thew, three (rooks tirer every phase of building. 
repairing and "trouble -shoaling" on modern re- 
ceiving sets. This practical Library Includes: 
PRACTICAL RADIO -The fundamental principles 
of radin, presented in an understandable manner. 
Illustrated with working diagrams. PRACTICAL 
RADIO t'ONSTItI'CPION AND REPAIR-Methods 
of heating trouble and reception faults and 
making workmanlike repairs. RADIO RECEIVING 
'rl'It ES- Principles underlying the operation of all 
yac tulles and their n e In reception, remote 
control and preci giton measurements. 

RAD\O -% vo" ,om' 
*TV' 

See this 
Library 
FREE! 

No 
Money 
Down 

I 
MeGRAW-HILL 

FREE EXAMINATION COUPON 

McGraw -N ill Book Company. Ise. 
370 S Avenue, New York 

Se0.1 nue 10, It.vltl il CONSTRICTION 
LIBItAItY three volumes. for 10 day:' free exami- 
nation. If snIblacton t nul send $1.50 to ten 
days. and $2.101 a maim until 57.50 has been paid. 
If not nestled I will return the hawks. 

Name 

liome Address 

t'ity and slate 
Position 

Nane of Cmmmnny RN 9 30i 
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News from the Manufacturers 
(Continued front page 842) 

wherein the regular Philco dynamic 
speaker with its ten -inch cone is mounted 
in the floor of the console, pointing down- 
ward. thus giving what is called "indirect 
sound radiation." 

Dual resistance unit 

Clarostat Duo Type Volume 
Control 

In meeting the requirements of radio 
assemblies calling for instantaneous con- 
trol of two circuits, the Clarostat Mfg. 
Company announces the duo type wire - 
wound volume control clarostat. This 
device is made up of two standard volume 
control units with tapered windings, if so 
desired, to match any resistance curve. 
The units are mounted in tandem so as 
to operate with single knob. and the resis- 
tance units may be arranged for any re- 
sistance and may be electrically insulated 
from each other. A power switch can 
also be included in the assembly, so as 
to turn the power on or off by the means 
of a single volume control knob. Due to 
the unique winding and contact member 
of the volume control clarostat, the knob 
of the duo type turns with smooth, vel- 
vety action, and without noise even in the 
most critical radio circuits. 

International's Bulletin 7 

From the International Resistance Com- 
pany, 2006 Chestnut Street, Philadelphia. 
Pa., comes the announcement of a bulle- 
tin on a new "Precision Resistance - 
Coupled Amplifier and Associated Power 
Supply," by Joseph Morgan of the engi- 
neering staff of the above company. Mr. 
Morgan in this bulletin discusses briefly 
the requirements of an excellent present - 
day audio amplifier, followed by the con- 
structional data for a new resistance - 
coupled circuit, with accompanying cir- 
cuit drawings and parts layout, as well as 
a frequency characteristic graph of a 
four -stage straight resistance -coupled am- 
plifier. 

An Improved CeCo Tube 
The engineering department of the 

CeCo Manufacturing Company announce 
a tube which they designate as the 
CeCo 227 to replace the N27, a high 
vacuum detector -amplifier tube. Its fea- 
tures include two mica spacing members. 
the upper one being much larger than 
usual, a grid built around two supporting 
bars, a real improvement over the single 
support, short cathode. shortened distance 
between glass stem to electrode, and 
longer glass stem. 

The larger upper mica separator holds 
both cathode and grid in positions con- 
centric to the plate, and yet permits ex- 
pansion when the tube heats, without 

strain to cause warping. Fastened loosely 
to one end, its inertia has the effect of 
damping vibrations of the electrodes. 
This prevents any prolonged howl in 
a receiving circuit. Also it limits the dis- 
tance through which the support wires 
can bend in case the tube receives a 
severe shock. The two pieces of mica 
work together to hold electrical charac- 
teristics to a higher degree of uniformity 
than any previously attained. The doubly 
supported grid also helps to maintain tube 
uniformity. The supports prevent move- 
ment of the grid in any direction. Special 
treatment of the grid stops electron emis- 
sion, thus correcting a common cause of 
tone distortion. 

The CeCo 227 tube operates with 2.5 
volts applied to the heater. The cathode 
sleeve should have a negative bias from 
7.5 to 9 volts with respect to the heater. 

Art console by Victor 

When used as an amplifier the grid bias 
should be 13.5 volts negative to the ca- 
thode, and the plate voltage 180 positive. 
In the detector position the tube will 
operate with the usual condenser and leak. 
Also. it will be satisfactory as a grid bias 
or power detector, with 200 volts on the 
plate and 16 volts negative grid. 

New Addition of Victor's 
Housed in a distinguished cabinet of 

unusual beauty, the latest addition to the 
Victor line is announced. The instru- 
ment, Victor- Radio -Electrola RE 75, 
now makes it possible to obtain Victor - 
Radio in four models. The cabinet em- 
ploys special Oriental walnut as well as 
the finest American walnut matched 
veneers. Its door panels are in bas -relief 
and the speaker covering is of Bengalese 
damask. harmonizing in coloring and de- 
sign with the cabinet. Luxurious leather - 
back record albums in rich colors are a 
feature. 
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PRECISION ENGINEERING 

Io add laurels of moo- 
,. 

niliceni Ikose 

orworid- record achieve- 

ment now kLd 6p Scott 
The Scott Custom -Built World Record Receiver 
is the precision instrument of radio. It is a hand- 
made product of the micrometer, the microscope, 
the oscillograph, other of the most infinitely 
accurate measuring and testing devices known to 
science, and of an inflexible determination that 
nothing short of absolute perfection in building 
can ever be productive of complete owner - 

satisfaction. 

The physical and electrical dimensions and 
characteristics of every part and piece of wire in 
each individual Scott receiver are determined 
one by one -not to a tolerance -but to exact- 
ness, and made to match one another so perfectly 
that each completed Scott receiver will stand as a 

thoroughly qualified example of Scott precision, 
and as a symbol of the world record prowess which 
distinguishes Scott Custom -Built Radio from the 
ordinary. 

Scott Custom -Built World's Record Radio has 
always been purchased for the sterling qualities 
of performance its precision engineering has made 
possible - Bare -nerve sensitivity! Seemingly un- 
limited power! Ability to bring in the greatest 
number of far distant stations! Superb, perfectly 

realistic tone! Positive selectivity! And for its 
absolute, unfailing dependability! 

Now, however, Scott Custom -Built Radio is 

more than the perfect answer to the prayer of the 
radio -minded man. It is also the most beautifully 
clothed radio in the world. It comes in consoles 

as fine as the chassis itself; Consoles de- 

signed especially for Scott Radio by 
great artists- -consoles such as you 
have never seen before! Some of 
them are illustrated on the follow- 

ing pages, where more of the 
story of Scott Custom - 
Built Radio is told. 

E. H. Scott. designer of 
World Record Radio - 

and the laboratory in 
which dl Scott Receiv- 
ers are handmade to 
laboratory standards. 

S C O T T T R A N S F O R M E R C O M P A N Y 

4 4 5 0 R A V E N S W O O D A V E N U E C H I C A G O , I L L I N O I S 
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To bring in 117 programs consistently from 19 stations 6000 to 8000 miles 
away --all within a period of 13 weeks, is not an ordinary accomplishment. 
An ordinary receiver could not do it. A Scott Receiver, custom -built to 
Scott standards of engineering precision did do it, and Scott owners are 
constantly reporting equally remarkable reception. 

The New Scott A -C SHIELD -GRID 10 
This, we believe, is the most powerful broadcast receiver ever designed. It 
is considerably more powerful than the original Scott World Record 
Receiver. It brings in most of the distant stations with greater volume than 
can be used -even in the largest home, and reproduces all stations in a 
manner that is nothing short of realism itself. 

The new Scott A -C Shield -Grid 10 is likewise perfectly selective. No 
station tunes at more than one 
point on the dial and local stations 
do not interfere, even to the 
slightest degree, with distant recep- 
tion. Four Screen Grid tubes are 
used in this new Scott Model. 
Think of it! Four Screen Grid 
tubes! The resulting amplification 
is far, far greater than that obtained 
in any other receiver we know of. 
This means sensitivity, power and 
tone such as you have never expe- 
rienced before. Everything worth 
listening to is within easy reach of 
the new Scott A -C Shield -Grid 10, 
and so it is in all truth that we say, 
"There is nothing else in radio like 
Scott Custom -Built Receivers." 

Now, add to Scott precision, per- 
formance and dependability, the 
originality, beauty, richness, fine- 
ness and genuineness of Scott Con- 
soles and the last vestige of argu- 
ment as to which receiver to buy, 
is gloriously swept away. 

Scott consoles are not mere cab- 
inets of varied design. They are 
not merely things of wood, made 
to conceal a radio mechanism. 
Rather, they are studied creations, 
each designed to comply perfectly 
with a definite requirement of in- 
terior decoration. Nor are they 
made as ordinary consoles are 
made. Indeed not. They are hand- 

Sveber/ 

KVOnïPTL -an 
original, authentic, artistic re- 
production of 16th Century 
Spanish furniture. It is impos- 
sible to conceive of a more 
beautiful piece. The price of 
this model complete is $703. 

S C O T T T R A N S F O R M E R C 0 M P A N Y 
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Fiere is noiliin9 else 

in rado 

BUILT RECEIVERS 
made, like Scott Receivers, with 
just as much care and quality given 
to the unseen parts as to their fronts. 

The five models illustrated on 
these two pages and the other shown 

on the next page are typical. The 
Cortez, shown at the left, is authen- 

tically Spanish. The romance and lav- 
ishness of the 16th Century Spanish 

Court is in every minute detail of its con- 
struction and finish. Its beautiful matched 
burls, its smooth, perfect inlays and carv- 
ings, its gorgeous hand -tooled leather 
panels and rich, genuine hand- wrought 
iron trim add to its fine construction to 
give the Cortez a proper place in a room 
suited to the introduction of a Spanish 
motif. 

In sharp contrast to the Cortez, there 
is the Scott Moderne, illustrated at the 
right: This model is very nearly futuristic 
and will exactly suit the requirements of 
living room or den stressing the modern 
note. 

A Model for Every 
Requirement 

In between the Cortez and the Moderne 
there are more than a dozen other equally 
original Scott consoles. Some that portray 
the early English, French and German 
trends and others that can be described 
only by saying that there is nothing else 
in radio quite like them. Whatever your 
requirements are -whatever your taste 
may be, there is a Scott Console -a genu- 
ine, individual, original work of art, to 
completely and perfectly suit that require- 
ment or taste. 

The next page contains a coupon which 
will bring you complete information and 
large photographs of all Scott Custom - 
Made Consoles. It also tells about another 
new Scott development -the final requi- 
site of radio pleasure. 

)4,IU771Ie! 

The Lancaster, at the 
left, is another typical 
example of Scott cab- 
inet artistry. The 
pricecompleteiss345 

-it, 
VdeAn 

The Orleans, at the 
left, is Jacobean 
Cabinet which suc- 
cessfully catches the 
rich stateliness and 
sublime dignity of the 
Renaissance period. 
The price complete is 
$353. 

4 4 5 0 R A V E N S W O O D AVEN 

The Cavalier. above. 
is authentically Puri- 
tn. The precious 
woods of which it is 
made, as well as its 
fine carvings, give the 
Cavalier an air of un- 
usualdistinction.The 
priceromplete ís$334. 

óh!ne. 
This is the Moderne, a true interpretation of the 
ultra -modern in fine furniture design. Note 
its severe straight lines, yet how these lines are 
relieved to graceful softness thru cleverness 
in the panelling. The Moderne complete is $351. 

U E C H I C A G O , I L L I N O I S 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Above you see the Abbey, a glorified 
bit of Old English furniture work, 
thoroughly suggestive of the fine things 
which characterized the period it so 
faithfully represents. Massive carvings. 
deep design and sturdiness characterize 

the Scott Abbey. The price 
complete is $521. 

Touch a Button 
-There's Your Station! 

Only thin cord connects the Scott 
Remote Control to the Scott Receiver. 
Yet what wonders go on inside this little 
cord. It carries the wish of the bridge - 

player, the bed -ridden. or the reader 
from his place of quiet to the Scott Re. 
cei verand causes the receiver to instantly 
reproduce the chosen program at the 
mere touch of* button. You have never 
experienced the delights of real remote 

control until you see this 
one in operation. 

.. and le new coU 

REMOTE 
CONTROL 

completes The ¡erfeclion 
of coll 'Radio pleasure 
The world record performance and the outstanding beauty of Scott 
Custom -Built Radio are sufficient in themselves to decide anyone's pref- 
erence for these fine receivers. But Scott also offers you perfected, prac- 
tical, positive remote control ! 

Sit at leisure, any distance from your Scott Receiver, push the button 
for the station you choose -and there it is, instantly! Regulate the 
volume with a tiny knob on the control case. Switch from station to 
station by simply pushing buttons 

NOTHING ELSE LIKE IT 
The Scott Remote Control actually does the tuning itself. The condensers 
in the receiver do not move when the control is being used. There are no 
motors, no relays, nothing in fact to get out of order or to become inaccu- 
rate. The cord connecting the Remote Control to the receiver is no thicker 
than a lamp cord. Nor does the Scott Remote Control interfere with the 
regular dial- tuning of the receiver. Either the dial or the Control may be 
operated at will by turning a switch one way or the other. 

Clip the coupon and mail it now for full particulars of this truly amaz- 
ing new radio development. 

MAIL 
THIS COUPON 

NOW 

Ft N:4 

SCOTT TRANSFORMER CO., 
4450 Ravenswood Ave., Chicago, Ill. 
Send me full particulars of the new Scott A -C Shield -Grid 10, 
Scott Consoles, and Scott Remote Control. 

Name 

Street 
Town State. . 

(EXCLUSIVE REPRESENTATIVE IN DETROIT -SCOTT RADIO SALON, 306 BOOK BUILDINt 
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RADIO NEWS FOR MAn( -II. 1930 

AUTOMOBILE RADIO With the Manufacturers A (Continued from page 856) 

Filterette Manual 
A new manual on "Radio Noises and 

Their Cure" is the announcement of the 
engineering staff of the Tobe Deutsch - 
mann Corporation, Canton, Mass. This 
manual, written in the question and an- 
swer style, for both the technical expert 
and the layman, describes the manner of 
interference elimination from the tiny 
sewing machine motor up to the giant -size 
commercial motors, as well as the trouble- 
some sign flashers. A special type filter 
has been designed and is described in the 
manual for the farm lighting plant. 

Westinghouse's New Battery 
Charger 

A new Rectox rectifier for charging 
batteries by means of copper oxide recti- 
fication is announced by the Westing- 
house Electric and Manufacturing Com- 
pany. Employing the copper oxide prin- 
ciple, this charger presents a simple, safe 
and satisfactory means for charging stor- 
age batteries in all applications. 

Being light in weight, this charger can 
easily be moved to the battery, elimi- 
nating the trouble usually encountered in 
moving heavy batteries. The leading 
feature of the Rectox charger is the fact 
that there are no parts to wear out or 
replace, with the exception of fuses which 
protect both the a.c. and d.c. circuits. No 
chemicals or acids are used, and there 
is no danger of explosion or corroding 
fumes. 

Rectox heavy -duty dry charger 

DeForest 422A Audion 
With the requirements of a successful 

portable radio set as well as a rural radio 
set in mind, the DeForest engineering 
staff has developed a new dry- battery type 
of d.c. screen -grid tube. The DeForest 
Radio Company of Passaic, N. J. has 
just introduced this tube, which is known 
as the DeForest 422A audion. 

This tube employs an oxide- coated fila- 
ment of approximately three times the 
usual cross -sectional area. It has an emis- 
sion averaging 50 milliamperes, with a 
passing mark of 25. The filament draws 
only 60 milliamperes at 3.3 volts. Other 
characteristics of the 422A audion are: 
plate voltage. 135; screen -grid voltage, 
45; control grid, -3; mutual conduc- 
tance. 465 micro -ohms. 

Fuite to -day for full 
particulars mentioning 

Radio News. 

We announce a series of newly designed parts for the con- 
struction of Automobile Radio. These include chassis 
frame and suspension hardware, control panel, terminal 
block, battery box and auto- speaker for rear -of -dash 
mounting. All these are highly specialized components, 
built to withstand the excessive vibration and tempera- 
ture- variations found in automotive service. 

aAirooaAa 
RADIO PRODUCTS 

NATIONAL CO., INC., Malden, Mass. 

Est. ® 1914 

WHOLESALE PRICES 
Shown in NEW 1930 Catalog,/ 

New Loftin White Amplifier! 
I -n 

V1 

ih L i i nq,unr_r 
'flu , I.nlirl IIiilr i. ;lit. 
.d the industry. w11t11.ES.V,6 ItA1)111 
has a large stock on hand. Discounts of 
40% and 2% from the list price Is our 
special bargain offer. Ittrh soar order 

BOY SCOUT 4 

RECEIVER 
You can get all the 
parts needed for Ra- 
din News' Boy Smut 

g Receiver direct front 
Wholesale Raffle Ser- 
vice Company bissest 
prier, standard mer- 
hantiise. prompt de- 

livery. Complete stork 
of parts on hand. 

H:AMMARLUND 
HI -Q 30 

It n y the genuine 
Hammarlund HI -Q 30 
K it. exactly as gi- 
lied. from Whalesele 
Radia at tremendnu 
d i., unt s. Get our 
-pedal price by mall - 
in: the coupon today. 
BM discount on NA- 
TII INAI, MR :9. 

MAIL COUPON! 

Here Is Your Chance 
to 1,11' coat enuip- 
mrul at \ \' 11.11.1.`t I.I: 11111 US. Brand 
new GUARANTEED merehandtve at 
RIG DISCOUNTS. Every single item In 
the wholesale Radin Service Catalog In a 
RADIO BARGAIN. You nave money 
when you buy from WHOLESALE. 

Seat Free on Request 
Write today for a FREE copy of the NEW 
1930 w1IOT.ESAT.E catalog. The bargain 
honk of the radin fleld! Big values. low pricen, 

nd personal service. SATISFACTION OR 
YOUR MONEY BACK on every purehaaea 

Rush Coupes, at Osumi 
Clip the coupm and mall it TODAY for yout 
free Catalog! We pay all charges: r----- 

I Whotesale Radlo SeMee ee.. MW. E-ia 
36 Veaey Sbeet. New York tny 

I Pbaae send mc AT '{ ONCF. vnnr E catalog FREE. 

e r 

in. 

t 
ÁmV S0 e t 1507 Reno, R.eely 

'National MR _ 
Name 

I Address 

I Town . 

State... 
Ile 
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862 R.tnto NEWS rou JLtuctt. 193(1 

IMPORTANT 
to 

Service -Men ....Radio Engineers 
Radio Technicians ...Repair Men 

Custom Set -Builders 
WE are constantly being asked for 

names of competent radio tech- 
nicians and service -men. A real 
shortage of such men exists, as servic- 
ing is still a great problem for most 
manufacturers. 

We are, therefore, compiling a com- 
plete list of all the men the radio man- 
ufacturer can call upon whenever he 
needs help -help that you can give 
and be well paid for. 

All you have to do is fill out the 
blank below, and return it to us so we 
can add your name and radio history 
to this list of experts. There is no 
charge made for this service, either to 
you or the radio manufacturer. 

We merely want to give you an 
additional opportunity to make more 
money and gain more prominence in 
your chosen profession. 

Just Fill Out and Mail to Service -man's Dept., Radio News, 381 Fourth Avenue, New York City 

Name \gc 

Address City SrLtc 

Education: (Public Scholl (High School) (College) 

(Technical School) (Correspondence Course) 

Do you have your own business' Address. 

or By whom employed: \cdrecs 

How long have you been in the Radio Business' 

\\'hat technical magazines do you read' 

What type of radio business do you conduct 

Repair Installation Sales 

Do you make "public address" installations' 

(please check) 

Custom -built Sets 

What make' 

I)o you recommend any particular make of custom built kit set to your clients' 
What stake' 

Are you the accredited agent of any maim facturer for servicing and repair 
If so, whom' 

What test equipment do you possess' 

Does your radio business require all your time or are you employed elsewhere in some other profession? 
If so. what? 

Remarks: 
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RADIO NEWS FOR MARCII, 1930 

Real Quality Reproduction 
(Continued from page 799) 

(b) to a negative maximum, and main- 
tains this new potential until time (c) is 
reached. This reversed potential changes 
the direction of motion of the diaphragm; 
it now moves with constant speed from 
point (b)' to point (c)'. And so on. It 
is evident that this flat -topped wave will 
be reproduced as a saw- toothed wave by 
the speaker. Naturally it will not sound 
the same. This raises havoc with speech 
sounds; with music it is not so important. 

It is interesting to note, in passing, that 
the usual telephone transmitter and re- 
ceiver are an excellent combination. The 
carbon grain transmitter is a variable re- 
sistor, its current output is proportional 
to the deflection. The receiver, though 
magnetic, has such a stiff diaphragm that 
the effects and music over the telephone 
sound like an ancient phonograph. 

It has been assumed in the above that 
a true voltage amplifier was used, that is, 
one in which the output voltage has a 
constant ratio to the input voltage. Mod- 
em amplifiers do this only when their 
output is supplied to a constant im- 
pedance. When used as an amplifier, the 
vacuum tube may be considered as an 
alternating current generator whose in- 
ternal resistance is equal to the plate im- 
pedance of the tube. Like any generator, 
the output voltage will drop when the 
load is increased, due to the potential 
drop in this internal resistance. When 
such a tube is used to drive a loud 
speaker, the load on it will depend on the 
load on the loud speaker, which in turn 
depends on the volume of the sound re- 
produced, the inertia and friction of the 
moving parts, and a number of acoustical 
effects, such as resonance in the cabinet. 
These variable loads give rise to a variable 
amplification ratio, which introduces more 
or less distortion. This effect can be 
greatly reduced by cutting down the in- 
ternal resistance of the output tubes. 
By putting two tubes in parallel, the in- 
ternal resistance is halved, with a conse- 
quent improvement in quality. This can 
be carried to absurd lengths; the author 
knows of one amplifier in which tubes 
with a total rating of nearly a kilowatt 
are employed to supply the two or three 
watts actually used. This has one other 
great advantage. The characteristic curve 
of a vacuum tube is not a straight line, 
but for a short portion of its length it is 
nearly so. When a vacuum tube is run 
at its maximum output, part of its oper- 
ating range will lie on the curved portion 
of the characteristic curve. This will 
flatten the tops of the waves, and is one 
of the signs of emission. As the load on 
the tube approaches zero, the portion of 
the curve used will become smaller and 
smaller, until it is virtually a straight 
line. For this reason, also, it is good prac- 
tice to use powerful tubes, such as -50's, 
even when the volume desired is small. 
Generally speaking, the more powerful 
the tubes used for a given output, the 
better the quality. 

There is one other common source of 
distortion in audio amplifiers. All iron - 
core transformers introduce a third har- 
monic due to the variable permeability of 
the core. It can be made virtually con- 
stant by introducing an air gap in the 

core. but this reduces the impedance of 
the primary, with a consequent loss of the 
low notes. 

Furthermore, an attempt to increase 
the primary impedance by increasing the 
number of turns will result in increased 
distributed capacity, with a consequent 
loss of the high notes. Nothing is left 
but to compromise, and in the best mod- 
em transformers this compromise has 
been very successful. 

Transformers have one other failing: 
they introduce a second harmonic when 
their windings are carrying direct current. 
This can be avoided in either of two 
ways. By winding a transformer with a 
center -tapped primary, and coupling it in 
balanced push -pull, the d.c. components 
of the two tubes will buck and there will 
be no d.c. flux at all. 

This method is almost always used in 
coupling the output of push -pull ampli- 
fiers to the loud speaker. It is seldom 
used for intermediate push -pull stages. 
For one thing, it is very difficult to build 
a satisfactory audio transformer with 
both primary and secondary in push - 
pull unless it is made very large. Further- 
more, it is quite unnecessary. The push - 
pull arrangement automatically "bucks 
out" the second harmonic, so that it does 
not appear in the output. Of course, if 
the d.c. component is so large that the 
core is really saturated, it will reduce the 
impedance of the primary to the detri- 
ment of the low notes. This is very un- 
likely, however. 

When the push -pull arrangement is not 
used the d.c. can be eliminated by using 
the scheme shown in Fig. 1. It will be 
observed that in this circuit the first tube 
is resistance -coupled to the primary of 
the transformer. The direct current is 
blocked by the condenser. As the "B" 
voltage is not impressed on the primary 
of the transformer, the primary and sec- 
ondary may be connected in series. mak- 
ing it an auto -transformer, as in Fig. 2. 
This gives greater gain per stage, as 2:1 
transformer becomes 3:1 with the wind- 
ings in series. If the coupling condenser 
is chosen with the right value, it may be 
made resonant with the transformer pri- 
mary at low frequencies in such a way 
that low notes which would otherwise be 
lost will be brought in full volume. The 
circuit has much to recommend it. 

Of course the obvious way to get 
around these difficulties is to use straight 
resistance coupling, but its comparatively 
low gain usually requires an extra audio 
stage. The extra tube (or tubes) for this 
stage will usually introduce more distor- 
tion than a good transformer, so that little 
is gained. However, when screen -grid 
tubes are used as space -charge amplifiers. 
a gain of 60 per stage is quite feasible, so 
that we may see resistance- coupled ampli- 
fiers come back into favor, particularly 
since transformers are not satisfactory for 
coupling such tubes. 

At the beginning of this article the dis- 
cussion was limited to "perfect" loud 
speakers, microphones and amplifiers. It 
has been shown in the preceding para- 
graphs how amplifiers vary from the ideal, 

(Continued on page 864) 
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To eliminate "static" from motors, street cars, 
telephones and electrical appliances, plug in a 
Falck Claroceptor between wall socket and 
radio set. This new improvement by a pioneer 
manufacturer grounds and thus blocks out line 
interference noise and radio frequency disturb- 
ances. Also improves selectivity and distance. 
Requires no changes in set. Measures just 
33Çx5%x2% inches. Thousands all over 
America now use the Claroceptor for clearer 
A.C. reception. Get one right away -at radio 
parts dealers. Write for descriptive folder. 

$7.50 
with card and plug 

bid() 
CLAROCEPTOR 

Manufactured by ADVANCE ELECTRIC CO. 
1260 W. Second Street Los Angeles, Cal. 
.JOBBERS AND DEALERS, CET OrR PROPOSITION 

The latest "dope" on Radio 

Principles of Radio 
By Keith Henney 

Director of the Laboratory, 
Radio Broadcast Magazine 

This book combines both practical and theoretical 
i.lit lea. It treats everything from the Production lon 

m Radio Currents to their transmission and reception. 
yet it requires seareely any knowledge of mathematics 
beyond arithmetic and elementary algebra. 

The author has presented problems, examples and 
experiments which appear in no other radio book. The 
illustrations are practical In nature. and there ae 
33 experiments all of which have been performed in 
the laboratory of the Radio Broadcast Magazine. 

Price. $3.50 

ON APPROVAL COUPON 
John Wiley and Sons. Inc.. 
440 Fourth Are.. New York City. 

Gentlemen, Kindly send me llenney s -Principles 
of Radio.' I agree ta remit the pert 153.501, within 
ten days alter its rercipt or return the book postpaid. 

Name 

Address 

Reference R.N.3 -3e 
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m$3ä00° 
Many persons won from $1800.00 to ;4245.00 each In our last offers by our unique advertising plan. A boy only fifteen years old won ;900.00. A man between sixty and seventy years old, unable to get work, with doctor and household bills to pay, won $4245.00. A woman was surprised to win ;2500.00. Every age or sex has an equal chance to WIN. In next three or four months we will award thousands of dollars to fortunate men and women who solve our puzzles and win our prizes:. Itero'8 our late =t one: 

Find the Twin Flyers 
Here are sixteen pictures of a famous woman flyer. Now look closely. Don't make a mistake. All these pictures look alike, but they are not. Two, and only two, are exactly alike. They are the twin flyers! Can you find the two pictures that are alike In every way? Some are different In the collar, helmet, goggles, or tie. Each one is different from the rest except two. That's the challenge to you. Find them. Just send the numbers of the twin flyers on a post -card or letter today. If your answer is correct you will be quali- fied for this opportunity. 

S716o.00 In Prizes Given In 
This One Offer 

Over 25 prizes this thm, ..:.I d..;Ii . I,..e I., i.l to ease of lies. A wonderful prize list to at almost vt ery human desire. We have arranged so that if the winner chooses he or she can have either $2875.00 in cash o 
a hlg new 90 H. P. Dam airplane with actual flying instruction. This prize V1111 buy a home, an automobile. Its well worth while to try for. ANYONE w'DO ANSWERS THIS PUZZLE CORRECTLY MAY RE- CEIVE PRIZES OR CASH. 

Additional $625.00 for Promptness 
Art rod k. Ile prompt. It pay.. 7f yon solve this puzzle r I will send Pert tnrate which will hr good for $025.00 if you are prompt. :md win first prize, looking your first prize $35110.00. 
NO MORE i'1 ZZLER TO SOLVE. Any man, woman, boy or girl In the C. S. A. -It 

r 

oestt't matter t ho or what you are or here you live- except residents f Chicago. Illinois and former major prize winners. 25 of tito people who take up this offer are going to win these wonderful 
pr none)4ebonebof prompt! 

Just send the numbers of the twin dyers. Send 

J. D. SNYDER, Publicity Director, Dept. 160 54 West Illinois St, Chicago, Ill. 

AN ADDRESS OF DISTINCTION" 

Infinitely... Greater 
Value 

AT TILE DRAKE you 
will enjoy spacious 
quarters . , beautifully 
furnished. A dining 
service internationally 
famous ... a quiet .. . 

restful location . and 
convenient to all Loop 
activities. Rates begin at 
$5 per day. Permanent 
Suites at Special Dis- 
counts, 

THE DDAEE 
HOTEL, CHICAGO 

Under Blackstone Management 
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537 S. Dearborn St., Chicago, 111. 

Send took, "The Filu, W tv to Bigger I'ay" with facts about this 
new way to master IiLEC1RICITY. 
Name ago 
Street or E.V. n 
City 
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but so far nothing has been said about 
commercial loud speakers. 

The perfect loud speaker movement 
was assumed to have zero inertia, zero 
resistance and infinite stiffness and to be 
frequently floating in the magnetic field. 
The assumption of zero inertia is by no 
means true. In fact most of the ampli- 
fier output is used in overcoming this in- 
ertia. The general effect of this prop- 
erty is to make the diaphragm lag behind 
the current in such a way as to cause non- 
linear distortion. This is because there 
is not always sufficient power available to 
accelerate the cone. This condition can 
he improved by any scheme which will 
tend to make the back e.m.f induced in 
the voice coil equal to the impressed volt- 
age. This can be done either by increas- 
ing the strength of the speaker's magnetic 
field. or by increasing the step -down ratio 
of the transformer supplying the voice coil. 
The first of these methods increases the 
induced voltage, the second reduces the 
applied voltage. Both schemes tend to 
make the two voltages equal, and both 
will reduce the volume if carried far 
enough. though the volume can be re- 
stored by using more powerful tubes, and, 
if necessary, two or more speakers. An 
arrangement such as this moves the dia- 
phragm by brute force where it ought to 
go, rather than where it would be easiest 
for it to go. In general this will cause 
much higher stresses in the moving parts 
than would otherwise occur, and may 
cause rattles and blasting unless the ap- 
paratus is selected carefully. These lim- 
itations make such equipment imprac- 
ticable for general use, although develop- 
ment along these lines may be expected 
in the future. 

The operation of the loud speaker is 
also affected by the way it is mounted. 
If it is mounted in a small closed cabinet 
there may be very noticeable interference 
effects with resonance at certain frequen- 
cies. A large baffle of celotex or other 
similar material is a good mounting. As 
is well known, the shortest diameter of 
any such baffle should be at least one 
quarter the wave length of the lowest note 
to be reproduced. For the lowest notes 
in the audible range this requires a baffle 
nearly ten feet in diameter, which is 
somewhat awkward. One solution is, 
mount the speaker in a hole cut in a wall 
of the room. In case the landlord oh- 
jects to this and the house has hot -air 
heating, a possible solution is to mount 
the speaker in one of the registers. Only 
the furnace must never be started. Some 
people still prefer small cabinets. 

Magnetic phonograph pick -ups also 
have design defects which are more or less 
unavoidable. Referring to the cross -sec- 
tion drawing, it will be seen that the ar- 
mature swings in an air gap, its action 
being very similar to the potentiometer 
circuit shown in Fig. 3. In such a poten- 
tiometer, the voltage between the slider 
and the center -tap will be proportional 
only so long as there is infinite resistance 
in the circuit a -b. In the equivalent elec- 
trical circuit of the pick -up, the permea- 
bility of the armature is so high in com- 
parison to that of the air gap that the 
armature path is virtually a short circuit. 
This is very far from infinite resistance, 
and its effect is to introduce distortion of 
a non -linear character. For small ampli- 
tudes this distortion is negligible, but if 
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the armature approaches the pole pieces 
the distortion is very great. The solution 
of this problem is to make the air gap 
very long. the only limitation being the 
strength of the permanent magnet in the 
pick -up. If a dynamic field is used this 
limitation disappears. It is by no means 
improbable that dynamic pick -ups will 
appear on the best phonographs of the 
future. 

The other great stumbling block in 

pick -up design is that of damping the ar- 
mature. Some sort of damping is neces- 
sary to prevent resonance effects in the 
armature. This is purely a mechanical 
problem, but its solution effects the elec- 
trical output of the device. Damping is 

most commonly accomplished by small 
rubber blocks, but this is not altogether 
satisfactory. Rubber is poor enough for 
such a purpose even when it is new, but 
after it has hardened with age it is quite 
hopeless. The hest pick -ups use oil damp- 
ing which. though very satisfactory, is 

difficult and expensive. 
Push -pull capacity pick -ups lack the 

first fault. but arc under the sanie damp- 
ing difficulties as the magnetic type. In 
general the electrostatic principle zems 
to be more satisfactory than the mag- 
netic for both pick -ups and speakers. 
The practical difficulty at present is the 
high voltage required to charge them. 

The only remaining subject for discu-- 
sion is the detector. None of the usti 

devices for reducing distortion in vacua' 
tubes are effective here. since it is only I e 

making the tube distort that it can lit 

made to detect. The detector is primarily 
a simple rectifier, the various schemes of 
detection are improvements only in that 
they amplify as \sell as detect. It is the 
second harmonic introduced in the signal 
by the detector that causes the envelope 
of the radio- frequency wave to be im- 
pressed on the audio system. Unfortu- 
nately this sanie harmonic distorts the 
audio- frequency envelope as well. This 
distortion is a property of the vacuum 
tube; if the characteristic curve of the 
tube was composed of three straight lines 
instead of an S- curve. there would he 
detection without distortion. No such 
tubes are available. The problem rests 
with the tube designer. 

Correct wave -form reproduction is 
probably the most difficult and the least 
discussed phase of the radio art, but im- 
posing as the problems are, great strides 
have been made and there is great promise 
for the future. 

How to Build a Beat 
Frequency Oscillator 
(Continued front page 825) 

adjustment of one oscillator will cause a 
correspondingly large variation in the re- 
sultant beat- frequency. 

The April issue of RADIO NEws will 
contain still more information about the 
many uses of this beat frequency oscilla - 
tor.-THE EDIT' IRS. 

The attention of our readers is specially 
called to our editorial this month. The Editors 
'sill a,precinte expressions of readers' views 
on this interesting subi cet. 

THE 

LINCOLN DE LUXE io 
SUPER 

IS GUARANTEED TO OUT -PERFORM 
ANY RECEIVER YOU EVER HEARD 

\. 41.4, ' 

SELECTIVITY --10 KC From LOCAL 
POWER -Any Distance -Volume of Local 
REGISTER -Every channel 550 kc to 1500 kc 
Will your roceivcr. Itnated in Chicago, bring in W.\ BC, \\'OR, \\'J %, EDN.\. and WE.\F, 
all 10 KC from Chicago locals? 
'flat k what the Deluxe 10 is doing daily on demonstrations and will do the saute for you. 
You can tune stations you have never heard before. 

Reports are Coming to its of reception from 25 watt stations 3,000 miles away. and 10 watt 
slut inn iu Cuba. 'l'he DrLuxe 10 is hacking up every one of these claims, Hundreds of people 

have heat rd this new receiver actually play one channel after another, each station exploding in 
clear and loud with N() interference from the 10 KC channel adjoining. 
Excerpts from recent letters: 
White Plain,. N. Y.: ''('untì nning my wire of December 27t fi, the T.incoln 10 is everything 
you vision. the best of hundreds l have tested since broadcasting began. Absolute kilocycle sepa- 

ration. Despite rotten eveather and several local interferences at six tonight received WGN 
and WI, \w flanking \SOR like locals with no trace of cross talk, and later on, reception on 
practically every sr At a length. My opinion of the receiver has only received stronger con 
tirmatinn ill the tncn nt i me. In the past se viii or eight years I have built practically every new 
st t. including superhet t rodynes, than seemeed to offer auy promise, bit have never been able 

to tied the ideal selectivity and distance offered by the Lincoln 10, even leaving quality out of 
consideration for which tin- Lincoln cannot be surpassed." 

Des \ liines, Iowa.: "Frankly, we are so fed up on superlative claims that we have grown very 
skeptical of anything we hear or lead about lllll d performance; but feel that you have 

arouses) no expectations that this job will not fulfill. Wilt) is inclined to be a trifle broad. so 

to split out a station twwty KC on either side of it is a feat that is seldom accuntpü shed in 
these harts. IK \\V played while WIIO was on the 
air.) In addition. we played stations from Denver to 
Pittsburgh with satisfactory reception, and conditions 
were SO had generally last night that TRF sets were 
not making any all Mott to get out of town at all." 
SET BUILDERS 1 AND D;STRIBtUTORS:.vWer 

tool 
prove 

Anted- 
tail 

th yon 
evket. Sold .n leli3 through amhnrlred set hull.lers nob'. 

ll order- handled ill i,,t thrott_h out ealrr. Witte at once for 
complete informal 

LINCOLN RADIO CORPORATION 
Dept. N.. 329 South wood Street. Chicago, Ill. 

A BIGGER JOB -and you're the man 
Are you hunting a bigger job, or does the bigger LaSalle Problem Method. Let us show you how 

job hunt you? Why waste years learning through you can do just as well or better. The coupon 
routine work. when you can acquire at home in a will bring you complete information. together 
comparatively few months the specialized knowl- with details of our convenient payment pion; also 
edge which brings promotion and salary increase? your free copy of a remarkable book-"Ten Years' 
Thousands of men have increased their incomes Promotion in One." Make your start toward that 
by home -study busi::ess training under the biggerjob today. 

Find Yourself Through LaSalle! 
LASALLE EXTENSION UNIVERSITY, Dept. 394 -R, CHICAGO 

The IPorld's Largest na,ines.s Training Institution 
Ten me about your salary -increasing plan for my advancement in the business field checked. Send also copy of 

'Ten Years' Promotion in One," all without obligation. p Business English 
Busmess Management Industrial Management CI Commercial Spanish 
Modern Salesmanship Banking and Finance a Effective Speaking 
Iligher Accountancy Modern Business Correspondence o Stenotypy- Stenography 
Traffic Management Modern Foremanship o Telegraphy 
Railway Station Management Personnel Management o Credit and Collection 
Law: Degree of LL.B. Expert Bookkeeping Correspondence 
Commercial Law Li Paper Salesman's Training LIC. P. A. Coaching 

Railway Accounting 
Name 

Prnent Position Adders 
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Win Nash Sedan and $500 
or $1,845 Cash 

Seven Brand New 6- Cylinder Cars Given 
For advertising purposes I am going to give absolutely free a brand new siz- cylinder "special Six" Nash four -door Sedan, an Oldsmobile two -door Sedan, a De Soto two -door Sedan, a Pontiac two -door Sedan, an Essex two -door Sedan, a Whippet two -door Sedan, 

nd n Chevrolet two -door Sedan, all six- cylinder latest model Sedans; also 4 splendid new 
, onsole type radios, a Victor Orthophonie Victrola and other valuable prizes. Any person ücing in the United States outside of Chicago may enter an answer to this puzzle except mployees of the W. D. Boyce Company or members of their families, or winners of uutomoblies or tiret prizes In any of our previous offers, or members of their families. 

SOLVE 
THIS 

TRAFFIC 
PUZZLE 
In the picture there are 7 cars in a bad traffic Jam. None of them can move forward for eat car is blocked by he one in front of It. One of these cars will have to be backed cut. Which one? The traffic policeman seems to be stumped. Can you straighten up title tangle for him? Only one car may be moved backward, and It you pick out the right one, you will see that it is not necessary to back up any of the others. Send the number of the car which when backed out will relieve this traffic tie -up, and if your answer 1s correct you will bo qualified for this opportunity. 

$500.00 for Promptness 
We are not only giving the Sedans, radios and so forth In our big prize list amounting to over $6,800.00, but are also giving an additional $500.00 in cash for promptness to the winner of first prize if he or she has been prompt. Thus, the first prize winner will receive the Nash Sedan and $500.00 in cash, or $1,845.00. Find the car which when backed out will relieve this traffic tangle and send the number of it in a letter or on a post card. or you can mark the car on the picture and send it to me. Be sure to write or print your name and address plainly. All who answer correctly can share In the prizes or cash. ANSWEIt TODAY. In case of a tie for any prize duplicate prizes will be paid. 

G. W. ALDERTON Dept. 293, 510 N. Dearborn St, Chicago. Ill 

Wouldn't You Like to Have 
Your Own Business? 

T 0 HAVE an extra, independent income? To work whenever 
it suits your convenience? Make a host of new friends and 

gain valuable experience from contact with other people? Have 
money to buy the 101 things you've always wanted but felt you 
couldn't afford? Know the happiness that comes from doing 
something really worth while? Then our easy money- making 
plan offers a splendid opportunity to gratify your desires. Hun- 
dreds of men and women, young and old, 95 per cent. of whom 
were inexperienced beginners when they started, are earning sub- 
stantial profits. You can also. All you need is a few spare hours 
to take care of the new and renewal subscriptions for Science 
and Invention, Screen Book, Radio News, Aero News and 
Mechanics, Plain Talk and our other popular magazines. 

IMMEDIATE PROFITS 
You begin earning money at once -the very first hour you start. Besides 
liberal cash commissions, you also receive monthly bonus checks. If you 
feel at all interested, 
send the coupon. It 
costs only a two -cent 
stamp, but may lead 
to a substantial in- 
come. We're so sure 
you will succeed that 
we supply everything 
you need free of 
charge. Every day 
you delay is a money- 
making opportunity 
lost. 

Mail This Coupon Now ! 

The Mackinnon -Fly Publications 
Dept. 2403 -W 
381 Fourth Ave New York, N. Y. 

Without obligation to me. please send me full details 
of your cosy money -making plan. 

NAME 

STREET 

CITY STATE 
L - J 
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How My Radio Helped Mc 
Break the Transcontinental 

Air Record 
(Continued from page 797) 

airplane battery, and a ballast lamp in the 
set automatically protects the tubes 
against the average battery fluctuations. 
A seven -pound dynamotor, operating from 
a twelve -volt airplane battery, supplies 
the plate potential to the receiver. How- 
ever, in my plane, I use a small wind - 
driven generator which provides both the 
`A' and 'B' supply directly to the receiver. 
This was done to aid in the elimina- 
tion of excess weight, as it was necessary 
for me to carry 550 gallons of gasoline, 
weighing nearly 7,000 pounds, on my 
transcontinental hops. 

Radio now plays an important part in 
air navigation. The Department of Corn- 
merce has placed radio stations all the 
way across the continent for guidance of 
pilots by means of radio beacons. Every 
half -hour the beacon is shut off and 
weather reports are broadcast by voice 
on the same wavelength. In order abso- 
lutely to guarantee record time and to 
complete both non -stop hops successfully, 
it was necesary to have the best radio 
equipment installed in my ship. 

On the morning of the twenty -eighth. as 
I took off with a heavy load for the W'est 
from Roosevelt Field to lower the pre- 
vious record of twenty -four hours. I was 
receiving weather reports from Hadley 
Field assuring me of satisfactory flying 
conditions over the first hazardous part of 
the trip, the Allegheny Mountains. After 
passing over Altoona. I began to run into 
heavy ground fog which covered the en- 
tire surrounding country. This condition 
is confusing to any pilot, but with my 
radio I was able to receive favorable re- 
ports of the weather and I knew that the 
ground fog was only local. 

The remainder of the day I was favored 
with splendid visibility. I did not need 
the radio; however, it was comforting to 
listen in every half -hour and be advised 
of general conditions throughout the 
United States. Upon arriving at Cajon 
Pass, the entrance of the transcontinental 
route into Los Angeles, an immense 
ground fog lay over the entire valley, 
giving me considerable concern as to the 
landing possibilities. It was about eight 
o'clock in the evening and darkness was 
rapidly coming upon me. Once again the 
radio came to my rescue, and informed 
me that the Los Angeles Metropolitan 
Airport was open, and that the fog had 
not yet reached that area. 

On the return trip I was favored with 
good weather. But head winds, however, 
shortened my time record. The radio was 
used only as a comforter at the half -hour 
periods, but became valuable when I ar- 
rived over Columbus and nightfall came 
upon me once again. Clouds were rising 
rapidly to high altitudes, and it was neces- 
sary to fly blindly through them in my 
climb upward to get on the top. From 
Columbus on into New York there was 
nothing but a sea of clouds broken only 
at occasional points where I could see 
the lights of automobiles and towns 
through the holes. Without the use of 
radio I doubt if I should ever have con- 
tinued, because the weather looked more 

(Continued on page 867) 
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and more questionable as I kept speeding 
eastward. and it was out of the question 
to rely entirely upon my senses and un- 
guided judgment alone. Here, again, the 
radio unquestionably was the greatest of 
help. and it made the flight a success. By 
its use. I was told the weather conditions 
and of the broken forecast over Roosevelt 
Field which would permit a safe landing, 
and I continued on through the darkness 
with the utmost confidence. arriving at 
Roosevelt Field in record time by some 
forty minutes. 

I am keenly enthusiastic over the use of 
radio in aircraft. On one or two occasions 
I have flown a plane not equipped with 
radio on cross -country trips. Each time 
I felt as though there was something 
lacking. I missed the comforting half - 
hourly news from the Department of 
Commerce radio weather stations 'md the 
steady buzz of the radio beacon. 

I always make it a point to fly over the 
airways as outlined by the Department 
of Commerce. because of their facilities 
to aid the pilot in air navigation. 

Still another experience helped to prove 
the value of radio. Immediately after the 
National Air Tour I took off from Detroit 
for New York with very questionable 
weather ahead. With twelve other pilots 
I headed for New York. We went through 
several severe snowstorms with negligible 
visibility and I am certain that I should 
never have continued if it had not been 
for the radio beacon and encouraging 
weather reports from the eastern end. I 
made the flight from Detroit to New York 
in three hours. which I believe is record 
time, whereas the other pilots all turned 
back at Toledo. and not one of them came 
through. They did not have radios. 

I believe that the time will come when 
there will be written in the air traffic 
regulations a special enactment calling 
for installation of radio on all aircraft. 
The aid which radio insures to air naviga- 
tion is indispensable, and its use should 
be compulsory. 

And Everywhere That Mary 
Went -the Mike Was 

Sure to Go 
(Continued from page 796) 

take -off on the transmission of the truck. 
Of course charging facilities include pro- 
vision for the storage batteries used to 
supply filament power. 

The power units employed in vehicular 
sound picture recording are quite large. 
because of the need for constancy under 
varying conditions. Storage batteries for 
filament supply are usually of the 100 -150 
ampere -hour size. The gasoline motor for 
a large location truck's d.c. and a.c. 
power supply may rate 10 -20 h.p., the 
charging generator about 1 Kw.. and the 
alternating current generator may be 
about 2 kva.. even though the total of 
the ratings of the camera and recorder 
motors which it supplies is not over 0.5 
kva. Such motors run about 1 20 horse- 
power for a camera motor and 1 10 
horsepower for a recorder motor. 

Plate and condenser transmitter polariz- 
ing voltages are derived from dry bat- 
teries. although sometimes a small motor 
generator set. properly filtered, is em- 
ployed. and small storage batteries with 
a few ampere -hours capacity. 

GEO. W. WALKER "MULTI- UNIT" 
Well Deserves Its Popularity 

Use Satre Multi -Unit with Either A -C or Battery Type Receiver 
The Only Device of Its Kind in the Radio Market -Anywhere 

A RADIO RECEIVER IN ITSELF 
SHORT WAVE RECEIVER 
SHORT WAVE ADAPTER 

Regular Broadcast Receiver -Screen Grid Pre - 
Amplifier -Radio Frequency Oscillator -Extra 
Stage Tuned R. F. -Radio Frequency Booster - 
Radio "Experimental" Unit- Wavemeter -Wave- 

trap -Etc. 
One et the mod o uuurual radio In..atrum 

r 
rnt, s de- 

vied. Will perform any Individual tuner iim of a 
complete receiver. and In addition. may he Used far 
calibrating, testing nr checking. Makes a wonderful 
broadcast receiver. short tune receiver or transmitter. 
(I+elllates violently over the entire scale range from 

u meters dawn to 13. 1,es all tubes 199 In 210 and 
all villages. A.C.. D.P., nr Certified. Nothing like it 
oar plaard on the market before. 

Sorvey as either an extra tag' of tunr,l radin fre- 
quency or hurt wave adapter, by men'' plugging 
indu one of the tube sa'ket of the te Toils or 
radio knowledge not necessary. The a complete unit 
including four -lead plug -in adapter, plug -in roil, 
screen grid rap clip. etc., Is homed In an alt rartitc 
rase. neatly llei shed. Complete nun -brlu leal instruc- 
tions turn i,hed. 1Soi measures 7.- s 3 s 

Ask Your Favorite Radio Magazine Editor About the Multi -Unit 
Read What Enthusiastic Multi -Unit Fans Say - 

"I -.lag my Walker Multi -Coll for about 3 tenure tarry aid .rima,: ether pirkr,t up was one Slt,n'1 \wave station 
at Paris, Franc'. " -Cro. 11. Keller. 207 Delaware Att.. .tllmny. N. Y. 

°l'nrrh :r -r,I one of your Multi -foils and a nt very plc: ,1 nine It as ail Extra Stage of Mr. nt present. 
I lane found it to he a very goal Slam -! Wavy Unit. -It. 1,. l'olusky, 1.b39 Clark:una, SL. Portland, lyre. 

"I Ixnuht a Aluh i -lric and its great. I .011 :riling dations I to ver got before it rut: down ,title. " -Jawe9 
sPaalrma, 2132 I.I.yd Fr. )lilaaukee. 

I have one if your Multi -tyro+ It corked line. 1 p- ut your town, Ilailx.. t'hicago. Sait lake City. whmlpeg.' 
Prank Decker. (tux 36. Ito el, N. Dak. 

' your 1'n11 i. uoude,lul. lute of plei.utt pirkiug tip Stool Witt, Itr:.ulrasting n111, unit inutile.] to an old 
cube Freshman. " -ad II. J hrham, 4740 (a renooal Ate.. t'.h iroso, 111. 

-I got a tGdker Multi -Unit from 3-nu :owe t ¡Mt a- gil. I am very well please,. " - -.t. 1.. Demers, 2017 Allies 
of i e, Mnntnoe, Calif. 
,'hate 0110 of your very remarkable Multi -lulls. and I oi.h to say that it has performed wonderfully. It 
sot k; exceptionally well on Short watts. " -C. Ile11d0n Baxter, 11r8 31arhce Sl.. Mobile. Ala. 

"Ai a Nadir Frequency Amplifier with a 199 tune. it certainly perfnt wed brautimuy ami added a lot ut 
leaver to the Itadiola 20."-Robert S. Alter, ('ineinuat i. vOhio. 

llave rniebcd Amateur Phone Station?. also Short cyst.' üroadea:ts front KDKI). \ \7.ßr. 2X"A (WAm'). and 
776.tl. Also heard WOO on hoard the 'leviathan' talking to WSI'x. Received this with sufficient volume 

b loud speaker to be heard in next room Absolute'' clear, no :,pleat:, or hand rapacity. I ato imre than 
;lased with the Unit.-.t. F. Colton, 622 Evergreen St.. Ashland, oh ln. 

"Itarbfed several Short ware station: right off the reel. I expect to nreho Europa. " Patrick Curry. 203 

I lilt M., .le r,ry city, N. J. 

"1 have been using your \lulu -l'uit as a one 'Iuse tiri. iv, r. employing a gat -.y tube whit very good rerun;." 
Nathan Edwards, 3433 Indiana Ate., Chicago. 

"Your Walker Multi -t'nit i: a wonder in Radio arhhvenwnt. I wouldn't take $23.00 for mine If I could 
mat get another."-- Wm. Ilancrman. (toute 6, Kingli lair. Okla. 

"1 use Ihr Unit as an It. F. (pal -ter and the tesuits ale Ierfnh Distance comes in like bents. -8. F. 
M,011, irai, 7311 ltidgeland .Vve.. Chicago, Ill. 

"1 bave one e of Soir Matti -Coil: and it liar done everything as you have :trairai. 1 bave lusn use l It a: a 

Modulator usrüialor and It has donc s goal . s higher p'lo'd equipment. A. a Short Wave with my a a as 

Atwater Kent It rrndroled me of obi tira,,. The Radio t'u'lle don't know shat they nJ s." -Isou; M. 
r, r mita, 2426 Fairview .rte.. Wichita. Karoa,. 

"'lila' 'Booster' works fine. 1 have been aide te, bet a lot ul dations In the daytime that 1 n01,1 out get before. 

'tried the tine tube 
Itldg.. 

a a lgemend and eei get yIW and wENR With-ago). Kdn. A. Schneider. 410 Capitol 
I la rri,hurg. 1'. 

Should Your Dealer Be Unable to Serve You -Mail Your Remittance Directly to Factory 

$16.00-NOW IS THE TIME TO BUY! - $16.00 
FREE MULTI -UNIT FOLDER MAILED UPON REQUEST 

One of America's Pioneer Radio Manufacturers 

THE WORKRITE RADIO CORP. 
1837 East 30th Street Cleveland, Olwl 

BE. A RADIO DOCTOR 
Radio servicing offers the biggest opportunity for the man 
interested in radio. About 10,000,000 receivers need service 

some time or other, many are naturally inefficient and can be 
improved on. 
The Radio Doctors. Inc., is the only institution teaching exclu- 
sively radio repairs. having specialized on this phase of radio for a 

number of years. 

$3,000 to $5,000 per year r 
WHY 

The professional "Radio Doctor" receives $2.00 or $.1.00 per visit and is 
AA° 

welcomed in the best of homes -- may 1 tell yon more about this new 
RADOR 

fascinat inff and extra mely profitable business? Write note for free book- 
let, W. the Radio Doctor." (Early Inquiries will receive a blueprint of a recent .- - 

trelhknawn manufactured snperheterodyno.l 
E. W. PARKER, Pres. RADIO DOCTORS. INC., Dept. N8, 131 Essex Street. Sa em, Mass. 
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Get Yourself 
a Lucky 
Break 

DO you know that if an obscure 
young Dane, living in Switzer- 
land, hadn't fallen in love with 

a Swiss girl, you might not have had 
the radio? Do you know that if a heat 
wave had not swept over the United 
States. Calvin Coolidge might not have 
been President? That a sudden down- 
pour of rain in Belgium one hundred 
and fifteen years ago was a direct cause 
of the Great World War? That if 
Alexander the Great hadn't got drunk 
on a "wild party" in Babylon, there 
would have been no Roman Empire? 

Do you know that it's a hundred 
million to one chance that you were 
born? That nine men out of ten 
meet their wives by pure luck? 

The great leaders of the world recog- 
nize and respect luck. More than that, 
they know how to take advantage of a 
lucky break. Do you? Let us help 
you. 

Now Brief Stories Will 
Show You How 

IN the February issue of Brief Stories 
Magazine, we have created a depart- 

ment called "LUCKY BREAKS" in 
which the great and near -great tell just 
how luck came their way, and how they 
recognized and took advantage of it. 
Probably your lucky day is just around 
the corner. Will you recognize it, when 
it conies? Will you know what to do? 
Read "LUCKY BREAKS" in Brief 
Stories Magazine for March and be 
prepared. Invest a quarter in Brief 
Stories at your nearest newsstand, and 
you may lay the foundation for a 
million, two million, ten million -who 
knows how much? Maybe reading 
"LUCKY BREAKS" will be your 
Lucky Break. 

"LUCKY BREAKS" 
Is Just One Department in 

the New Brief Stories 

BRIEF STORIES MAGAZINE also 
brings you a dozen or more corking 

good stories of adventure in strange, 
far -off lands every month. Read "Loot 
of The Little Jade Men" in which an 
organized band of Chinese Pirates pit 
their ability against a white man. The 
battle of wits and strength that follows 
is an epic of craftiness. React "The 
Attack on Zeebruge," an eye -witness' 
account of one of the most important 
naval exploits in the World War. Read 
"Chained to a King" wherein a 
courageous white man gambles between 
a horrible death and a fortune in black 
pearls. Get them all in the February 
issue of Brief Stories, and settle down 
to several enjoyable, inexpensive eve- 
nings of choice reading entertainment. 

See How It's Done in MARCH 

Brief Stories 
NOW ON SALE AT ALL NEWSSTANDS -25c a Copy 
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A New Superheterodyne 
(Continued from page 803) 

between the primary and secondary of a 
tuned secondary transformer to get suffi- 
cient reflected impedance into the primary. 

It is not possible to get all of the gain 
out of a transformer, when used between 
three -electrode tubes, because a condition 
of instability and a tendency for oscilla- 
tion appear when the gain reaches a cer- 
tain value per stage. The maximum gain 
would of course be reached with good 
shielding, by- passing of each stage to 
eliminate coupling by common impedance, 
and neutralizing. No purpose would be 
served by using a tuned primary and 
tuned secondary transformer for coupling 
three -electrode tubes. because all of the 
gain obtained by tuning only the secon- 
dary cannot be used even with perfect 
shielding and neutralization. 

From these considerations it is evident 
why it has been standard practice, in de- 
signing transformers for coupling three - 
electrode tubes, to use the tuned secon- 
dary method. 

The four -electrode shield -grid tube, 
however, has radically different properties 
from the three -electrode tube. The pres- 
ence of a shield between the grid and the 
plate reduces the capacity between the 
grid and the plate. The shield does not 
materially change the input grid -to -fila- 
ment capacity -on the other hand, the 
plate -to- filament capacity is considerably 
increased. 

In such tubes the short -circuiting effect 
of the output capacity is several times the 
short- circuiting effect of the input ca- 
pacity. Since tuning either the primary 
or the secondary of a transformer has 
the effect of removing either the output 
capacity or the input capacity respec- 
tively. the idea is immediately suggested 
to tune the primary. 

The effect of the shield is to increase 
greatly the plate -to- filament resistance 
from a value of less than 20.000 ohms to 
a value in the order of 500,000 ohms. 
With the three -electrode tube it was not 
very difficult to get a primary impedance 
at least equal to the plate -to- filament re- 
sistance of the tube. 

A tuned secondary transformer which 
was satisfactory for the three -electrode 
tube having a primary impedance of pos- 
sibly 50.000 ohms would give very little 
gain when used with shield -grid tubes, 
because of the very small proportion of 
the total plate circuit impedance which 
the primary of the transformer would rep- 
resent. A tuned primary would, however. 
have a very high impedance, and would 
make it possible to get a much larger pro- 
portion of the voltage generated in the 
tube across it. It is evident that if the 
primary impedance of the transformer 
was equal to the plate -to- filament resis- 
tance of the tube, only one -half of the 
voltage would appear across the primary. 
From these considerations it is easily seen 
that the primary of a transformer used 
with shield -grid tubes must be tuned. 

In the case of the shield -grid tube the 
plate -to- filament resistance is so high that 
its effect upon the tuned primary in pro- 
ducing an equivalent series resistance is 
negligible. This means that there would 
he no loss in selectivity in tuning the pri- 
mary. hut a considerable increase in volt- 

age amplification would be then effected. 
After determining that the primary of 

the transformer must be tuned, there is 
left one remaining possibility, namely: 
tuning both the primary and secondary. 
Tuning the secondary would of course 
eliminate the short -circuiting effect of the 
input capacity of the tube. When both 
the primary and secondary are tuned, a 
maximum transfer of energy no longer 
takes place with close coupling. The con- 
dition for maximum transfer of energy is, 
to the contrary, a very loose coupling. 
Since space limitations eliminate the pos- 
sibility of separating the primary and 
secondary by a space of six or more inches, 
depending upon the type of coil used, it 
was necessary to turn one of the coils so 
that it was practically at right angles to 
the other. It was found, however, that 
there is no such thing as perfect shield- 
ing. The gain which can be obtained with 
the tuned primary transformer is more 
than can be successfully used. The tuned 
primary transformer gave a gain of 75 
per stage at a frequency of 475 kilocycles 
with complete copper shielding and by- 
passing. It was found, however, that this 
gain had to be reduced for stable opera- 
tion. For this reason the tuned primary 
and secondary transformer was found to 
offer no advantages from a standpoint of 
the amount of amplification which could 
he used in the set, and it had the distinct 
disadvantage of an additional adjustment 
for each stage. 

Intermediate Transformers 
Utilizing a correctly designed type of 

solenoid coil in the intermediate amplifier 
transformers has produced a very high 
gain per stage. It was the natural suppo- 
sition that with the tremendously high 
gain obtained it would not be practicable 
to use many stages of this type. Contrary 
to this belief, in the Lincoln de Luxe 10 
five tuned intermediate stages are suc- 
cessfully used, building up a total i.f. am- 
plification exceeding anything previously 
known to our experience. 

Combined in this system, each stage is 
accurately tuned by a high -grade low -loss 
stator and rotor type condenser, tuning 
the plate circuit of the screen -grid tubes. 
The over -all of the five operative tuning 
units produces a high degree of rejectivity 
from the frequency desired. 

In the Lincoln de Luxe 10 are employed 
a large size antenna coil, space wound, 
using No. 16 enameled wire. and a space - 
wound oscillator coil, both input and os- 
cillator being tuned by .0005 mfd. variable 
condensers. allowing a register below 200 
meters and up to 550 meters. 

Tubes employed are a type -27, in the 
oscillator; a -24. first detector; four -24's 
in the intermediates; a -27 as a second 
detector; a -27 in the first audio and two 
-45's for push -pull or second audio stage. 

In the chassis is incorporated an effi- 
cient filament and heater supply trans- 
former having a safety factor of 100eß 
overload. The sub -base is composed of 
genuine bakelite supported by a rigid 
hardwood frame. 

The performance of the Lincoln de 
Luxe 10 has far exceeded the furthest 

(Continued on page 870) 

LIGHTNING ARRESTER 

Also Ejects Static Charges 
Improving Reception 

Vulcan Lightning Arrester is 
manularl ured in accordance tsith new en- 
gineering principle that protects your radio 
against damage from lightning and also dissi- 
pates accumulated static charges. Buy one 
today for lightning protection and better re- 
ception. 

At Your Dealer's or Direct 
.elp( et e. 

CORNISH WIRE CO. 
34.Cóurak St. New York City 

FIAKERS US 

ALSO FREE RADIO GIFT 

Igze Seal now fer 
this Dew free 
radio catalog 

which naves 3 ou many dollars on radio 
Dudit., kits, parts. tubes and accessories! 
Also TIME CONVERSION CHART FREE 
Tells Sou instantly what time It is in any 
part of the world! Given free If your re- 
quest for catalog reaches us this month. 

ZOMÇENTURY 
200 JACKSON ST.. CHICAGO. ILL. 

Genuine PI LOT Pcvzh. -. 

tR * >Ar:* a * 
TRI -STATE HEADQUARTERS 
Pennsylvania- Ohio -West Va. 

WHOLESALE RADIO 
To DEALERS and SET BUILDERS we offer \1 

1r the most prompt and elhrien[ 
r 
ervice. We 

handle only the best merchandise and give 
U tXlMtM DISCOUNTS. 

GET OUR CATALOG 

C!R'3DI Q 430 WOOD ST. ar n(amontf Sr. 
PITTSDVIiGH PA* 

32 volt RADIO ADAPTER 
NO LOST CURRENT 
NO CHARGING 

NO ACID 
NO UPKEEP 

ELIMINATES "A" BATTERY 
Thousands Ì sand of country homes eer.dntr direct farm light 

Ìut..n this moie. e n In.lo.niT. Ring eel. Ad.0 `Jerne, 
nteaoy JZ.Telt hrbt.oeart. Full,guar.ateed. Send?ordres . 

ANYLITE ELECTRIC COMPANY 
1434 Wall Street 1i Fort Wayne, Ind 
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BOOKS SENT FREE 

New Edition Containing 100 Pages on 

A -C RADIO! 
8 

FLEXIBLE 
MAROON 
VOLUMES 

,(rx 3200 
deluxe 

shunned bin h 
. "i l. 

index 
Vo. 8.. Cove 

every subject in 
Ele tririly- I.tght, 
Power. rrenemissron, 
Generators. Motors, 
Switchboards Radio. 
Telephone !louse 
N iring Eailwaye,ete. 

le oe o , e. :auras :. :salure,= ...Ir 
owl! for 15 days -to 31.0W l'on 
that here is the most up- to-date 
and complete work on Eleetrielt y 
ever published. written by 
CROCK ER of Columbia U.- 
MILLIEA.\- of Calif. "Tech 
-HARRISON of General Elec- 
tric and 26 other noted Electrical 
Engineers. Starts off with ele- 
mentary Electricity in simple, 
non -technical language for the 
beginner and Includes every 
Engineering branch for use of 
experts ou the job. 

Complete Electrical Reading Course 
Electricity. the biggest Industry In the world, continues 
to grow the Most rapidly. And It otters better jobs, 
bigger salaries nod It brighter future than any other 
field. Errs!, dollar, trrry hour tweeted In learning Elec- 
tririqJ ;rill time t, a- ro you a thousand -fold. Learn In 
corro time with Y, nooks at one -/fifth the cost of trade 

courses. Outline for organized 
study, quiz- questions and a 
year's free consulting member- 
ship In the American Techni- 
cal Soclet y incl uded without extra 
MI. If you mull coupon imme- 
li::Udy. 

AMERICAN TECHNICAL 
SOCIETY 
Dept. E -115 

Drexel Aye.& 58th St., Chieaas 

Look it up! 
ne,n.nta :la a 
sets are 

R c' 
hooka by men 

i loved in Mien,. 

d allied line..' I 

JIFFY INl,EX 
the answers to 
questions right 
your finger tips. 

Min 

American Technical Society 
Dept. E -325 Drexel Are. & Stith St., Chinas 

rlen..e cen.l for 15 davit' free trial It-volume -et of Electrical 
I. agit,eeriti joust oil die pre nuliert to reran if [ h to. 
II Ira the f ss 

ew cents espyenn charges on receipt of books you 
ply erl,rere If retum.d.1 If t decide to keep them, f 11 

pay 32.00 after 15 days triot, then S3.1.0 it month until íC14.110, 

^preial 
advertising y' r i paid, fte felt books become 

.v property. Year a 
price, 

Slemlxrship to be included 
free. 

.7101.o-ta. 

Enoylawd Lg 

6,n;doyei. .Wdress 

For`e 0 -fia° 
EELeCT =oral= ss d loin THE 
with let developments 

..eiplove a1 
Yproblems. 

dque vlue. Wete Dept. 
magazine 

3 fir details and application blank. 

9- 
DIRECTOR 

ELECTRAD FOR UM 
1 tIO Broadway New York 

INVENTORS 
t'. lo derive largest profit: kmrov and heed 
certain simple but vital facts tl,'itrre apply- 
ing for Patents. Our book P;Ite rt -Sense 
gives those facts; sent free. Write 

LACEY & LACEY 
63L F St., Washington. D. C. Established 1869 

expectations of the designers. On a pre- 
liminary test of the first model finished, 
made at Oak Park, Ill.. eight miles from 
the center of Chicago. and in the center 
of the ring of all Chicago's broadcasting 
stations, (welly -five outside stations were 
played at 12:30 o'clock noon. Stations 
such as KTHS, Hot Springs. Ark.; Dav- 
enport; Kansas City; Birmingham. Ala.: 
Shreveport. La.; Schenectady, N. V.; Ft. 
Worth, Texas: Minneapolis, Minn.; Den- 
ver, Colo., and others were played with 
heavy volume, although the noise level 
was susceptible on many of them. On 
repeated tests made at the same location, 
starting at 55 kc., every channel was 
played to 1500 kc.-the high amplification 
allowing every channel to be brought in 
clear and loud without the customary at- 
mospheric noise so common in distant 
reception. 

Stations 10 kc. on each side of all local 
stations were played with ease without 
interference from powerful local stations. 
The quietness of the distant reception was 
uncanny, and even the musical renditions 
from west coast stations were as clear as 
those received from local stations. 

The extreme selectivity in the Lincoln 
de Luxe 10 does not impair the register 
of complete musical frequencies, and with 
the aid of the very high grade type of 
audio transformers used, excellent tonal 
qualities are available. 

The Lincoln de Luxe 10 has an auxiliary 
plate supply, furnishing accurate voltages 
for the receiver, as well as 150 volts of 
60 mils capacity for the excitation of the 
dynamic speaker field. 

The consistent performance of this new 
receiver has entirely revolutionized the 
designers' ideas of the possibility of radio 
reception. The high noise level in the 
past has made this distant reception very 
undesirable to listen to, and the high 
amplification in the Lincoln de Luxe 10. 
with stability to tune below the noise level 
and. at the same time. its extreme selec- 
tivity which allows every channel to reg- 
ister, has come closer to producing the 
ideal receiver. 

Racket Suppression 
(Continued from page 329) 

line. Slight buzz like corona. Wet 
weather. No ground wires on pole. 

3. Pole on Perkinsville feeder line. 
Same as No. 2. Same as No. 2. 

4. Perkinsville station Buzz on H. T. 
line. Check in station. This station 
only runs when water is high. The 
operator's house is lighted from a small 
transformer in the station. The 2300 
volt side of this transformer is quiet. 
The load side has a buzz which stops 
when the house line is opened close to 
the transformer. The buzz may be again 
picked up on the house line with the 
transformer secondary either r nmected or 
not. Line is about 400 ft. tong. Radio , 

in his house is nearly impossible except i 

in damp weather or for short times. 
The noise is the sanie whether his station 
is running or not. It can he picked up 
only on the high secondary or on lines 
paralleling or close to this secondary 
line. The exciter is ungrounded and 
makes some noise. 
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All Tubes 
Perform Better-Lasrlonger 

WhenIMPERITE Contro/%d 
Radio tubes perform at their best, when con- 
trolled by AMPERITE. AMPERITE automat. 
trolly regulates tube voltage more accurately 
than Is possible with hand rheostats or fixed 
resistances. For all tubes -A.C. or D.C. 

S1.10, with mounting 
t in C. S. A. 1 :1i all dealers. 

1 

AMPERITE (irpond/on 
DA BROADWAY, NEW YORK 

Thi+ bo1 
in a radio 
ding rn.n means FREE-e.4ntperiro Tube 

Chart."ICrite L,pr. RN-3 

E14ITE 
910eSELF-ADJUSTING"RJuartat 

Just Plug Into Light 
Socket and Forget It 
It's here! The greatest new 
convenience of electrical science at t Le 
lowest price on record! The Townsend Electric Clock 
gives exact Cline always. Nospri ngs, you'll never have 
to wind it. Comes in beautiful dark walnut Bake- 
lite case, as illustrated-71.1 in. high, 3' /sin. dial. 

deposit. Your Townsend Elec- 
tric imme- 

diately C. O. D. for $4.9 n postage The sent 
Town- 

cmend 
is guaranteed to be equal or superior to any 

lock. regardless of price. If you do not find it so- 
ur if for any other reason not satisfied, return it 
and your money will be refunded. Order today I 

TOWNSEND LABORATORIES 
725 Townsend Street 

Chicago, In, 

Send Only $1 

SPRINGS 
NO 

WINDING 

Astronomical and Terrestrial 
TELESCOPE 

Maw, , es 30 Times 
own 

See 
Landscapes, 

Games, Ocean 
Scenes, Enlarged 

30 Times! 

Day.. Free Trial 

Y ALT LEARN Sil A DAY R. B. SPECIALTY .CO., 
Dept. ALT 

Charge 25e Io look al the moon 
210 E. 3rd St., Cincinnati, O. 

"Dependable 'B' Battery Power" 
For I. and short wave receivers. Prices 
reasonable. Also Imitcries, A & B operating 
from 32 and HU volt (arm lighting systenl.s. 

Writ t for our free interesting booklet. Sec Jay 
Battery Co., 911 Brook Ave., N. Y. C. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


11 Anfo NEWS FOR MARcit, 1930 

LIFE -TIME DX AERIAL 

Guaranteed Double Volume and SharperTuninq 

BRINGS IN STATIONS 1 
YOU NEVER HEARD BEFORE 

No. 30- LENGTH 30 FEET: Assembled ready 
to string up. Brings in volume of 150 -ft. aerial 
hut retains the selectivity of a 30-ft. aerial. 
Rings are heavy gauge solid zinc. Duplicates 
in design and noncorrosive materials the 
aerials used by most of largest Broadcasting 
Stations. Design permits using this powerful 
aerial in 30 -ft. space (preferably outside). 
Sharpens tuning of any receiving set because 
of short length but has enormous pick -up 
because 150 -ft. of No. 14 enamelled wire is 
used. Made for owners of fine radio sets who 
want great volume on distance without de- 
stroying sharp tuning. (Also used by many 
owners of short-wave outfits.) "Makes a good 
radio set better." We include with each aerial 
one lightning arrestor (approved by Insurance 
Underwriters). PRICE 210.00 

No. 60- LENGTH 60 FEET: Assembled - 
ready to string up. "BIG BOY" Size (same 
description as above except that 300 -ft. of wire 
is used, making this the most efficient and 
powerful aerial possible to manufacture). 

PRICE $12.50 
Send in $1.11- Balance C.O.D. " e 

untauo 
co 

try 
. 

THOROLA RADIO PRODUCTS 
1014 So. Michigan Blvd., Chicago, Illinois 

BANKRUPT RADIO 
STOCKS 

Fully Guaranteed 
7 tube A. C. Chassis $24.50 
7 tube A. C. Sets in beautiful table model 

cabinets 29.75 
250 Power Amplifiers 19.75 
Short Wave Sets, one tube. complete with 

evils; 30 to 550 meters 
A. C. Power and 1Ylament Transformer 
A. C. Filament Transformer 
16 Mid. Condenser Blocks. 1000 snits 
Tubes. I'X type, guaranteed. No. 250 
No. 241 
No. 2511 
No. 245 
No. 224 
No. 
No. 226 
No. 171 
Audio Iran.Inruui. 
Chokes 
'Variable Condense, 
Col is 

6.45 
4.00 
1.95 
3.90 
2.35 
2.00 
1.25 
1.25 
1.75 
.75 
.65 
.75 
.75 
.90 
.50 
.35 

A It C Power larks 8.75 
250 volts of It. Also s A. C. filament for 
up to nine -tube sets. Can be lewd as It 
eliminator. Make your battery set all 
electric or build your new A. C. set around 
this Park. 

2S0 type rectifier tube for this park, =425 extra 
Send for Free List 

CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. C -3, Chicago, III. 

Bankrupt Radio Stocks 

SEND FOR THIS 

FREE BOOK 
OF SELF HELPS 

New practical working methods for Aviators, 
Radio Men, Inventors, Engineers, Mechanics, 
Automobile and Battery Men, Electricians, 
Contractors, Carpenters, Painters, Decorators, 
Artists, Advertisers and other technical men. 
Over 200 hooks covering practically all kinds 
of mechanical work. Write for your free copy 
today. 

FREDERICK .1. DRAKE & CO., Publishers 
Room 510 179 No. Michigan Blvd., Chicago 

LEARN TELEGRAPHY 
lie an expert Morse WITH or Continental code 
aerator! MG PAY- TELEPLE X VEN. - FUN - 

ADVENTURE. After fen short 
weeks of practical study with Telr- 
Plea you will be an expert operator. 
This amazing Instrument teaches 
you right in your own home. Work 

learn 
No knowledge needed 

-beginners learn at o ! NOT x 
I;CIleG Free 10 ndays' trial. 
%\'rite for Flux booklet 1,11. 
TELEPLEX CO., 72 Cortlandt Street, New Yank City 

Hum Control 

(Continued from page 814) 

It is also to be noted that the resiol- 
ance, as connected across the filter out- 
put, causes a loss of the rectified and 
filtered current, which performs no other 
really useful function than to generate 
unwanted heat. It may be argued that 
if all of the receiver tubes except the 
rectifier be removed, the filter condensers 
will be subjected to higher voltages, 
which this resistance helps to hold down 
by its loading effect. While this argument 
may have some validity for separate 
"B -C" eliminators, in my opinion it has 
no validity in present -day receiver designs, 
inasmuch as intelligent users will not 
operate their receivers with all the tubes 
removed, especially if instructed not to 
do so. Furthermore, unless the wasted 
current in this resistance is a very con- 
siderable portion of the total filter load 
current, its effectiveness as a voltage lim- 
iter may be small; and if the filter con- 
densers have an otherwise satisfactory 
voltage rating they will certainly with- 
stand any temporary rise of voltage 
caused by the removal of one or more, or 
even all, of the receiver tubes. As we 
all know, these condensers are factory- 
tested at voltages many times their rated 
voltage for continuous service. 

The manner in which the ripple varies 
with the load current of a simple con- 
denser type of filter, for varying capaci- 
ties, is shown graphically in Fig. 2. The 
circuit diagram indicates the test arrange- 
ment. By means of resistors R and R1, 
the load current was varied at a constant 
load voltage of 250 volts through the 
usual range up to 70 milliamperes. Curves 
1, 2, 3 and 4 indicate the variations of 
a.c. ripple in volts present across the load. 
with 1, 2, 4 and 8 microfarads of con- 
denser, respectively. It is seen that, with 
any given amount of condenser, the ripple 
voltage varies directly with the load cur- 
rent. The familiar law of diminishing 
returns noticed by most engineers en- 
gaged on filter designs is here clearly 
shown. With one microfarad in circuit, 
the addition of another causes about a 
50% decrease in ripple, while the addi- 
tion of three more only reduces it to 
about 25 %, and the addition of seven 
more only reduces it to about 10%. 
These graphs make clear that all unneces- 
sary loads on the filter should be dis- 
pensed with. Doubling the load, for ex- 
ample, requires double the amount of 
filter apparatus for the same ripple magni- 
tude. 

A generally used arrangement is shown 
in Fig. 3. Here R is the plate voltage 
divider, R1 is the power tube grid bias 
resistor, and R2 is the bias resistor for 
first audio and all radio tubes. To pre- 
vent circuit complication the coupling 
devices have been omitted from this dia- 
gram. While greatly reducing the possi- 
bility of interstage couplings, this arrange- 
ment still has most of the disadvantages 
of the preceding system. A much better 
circuit arrangement is shown in Fig. 4. 
Here a series filter arrangement is shown 
which provides one stage of filtering for 
the power tube. two stages for the first 
audio and all radio tubes, and three stages 
for the detector tube. 
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BUILT BETTER 
CONDENSERS AND RESISTORS 

A Complete Line 
of Condensers 

and Resistors 
in the Aerovox Wireless Corporation, 
radio manufacturers, jobbers and retailers 
have found a dependable source of supply 
for all types of condensers and resistors. 
This complete line includes: 

Condensers 
Filter Condensers 
High Voltage Condensers 
Transmitting Condensers 
Bypass Condensers 
Filter Blocks 
Bypass Blocks 
Buffer Blocks 
Bakelite Case Units 
"A" Condensera 
Mica Condensers 

Pyrors Resisters 
These are vitreous enameled resistors 
which are available in all resistance value, 
and watt ratings, in fixed and tapped 
combinations. 

Nen.Induetive Resistors 
Levite Units 
Grid Leak Type Units 

Resistor Mountings 
A wide variety of mountings for all t pro 
of resistors. 

Wire Wound Resistors 
Grid Suppressors 
Center -tapped Units 
A complete catalog containing 
detailed descriptions and illus- 
trations will be sent on request. 

AEROVOX WIRELESS CORP 

PRODUCTS THAT ENDURE O. 
78 Washington St. Uklyn. N. Y. 

A Sure N'ay of 
PassingyourGov- 
ernment Exami- 
nations! 

Here are all the 
questions - com- 
pletely answered 

IN 

How to Pass 
U. S. Government 

Radio License 
Examinations 

By R. L. Duncan and C. L. i)rcw 
R. C. A. Institutes, Inc 

In.n't bake ry chances with your examinations. 
Ica study of this'book will insure success in ob. 

your government radio license. because it 
las full patt Isulars. questions and answers, on 

test radio examinations by the goves anent. 
ii %will not only give you all the data. but through 

wine -tiun -and- answer method used in the text. 0111 
I, you how best to express yourself and put that 
ìrdw into wards. 

questions with complete answers show you duet 
iI will ne expected of you. 

Older a COPS now -and start studying! 
$2.00 

ON APPROVAL (Y)l'lp' 
JOHN WILEY AND SONS. Inc. 
440 Fourth Ave.. New York 

Gentlemen: Kindly send me on approval Donn.i. 
and Drew's "Slow to Pass." At the expiration of ten 
days I agree to remit $2.00 or return the hook, 
postpaid. 

Name 

Address 

Reference 

L 
It.N 3-Lr 

"I 
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The Boy Scout Four 
(Continued from page 790) 

by turning up or down the small screw 
in the neutralizing capacity, C3, until. 
when the dial of Cl is rotated over a 
small arc, a squeal is heard having two 
peaks of equal intensity with a silent 
space in between. To do this it may be 
necessary to make the adjustment with 
a piece of wood whittled to resemble a 

screwdriver blade. since touching the con- 
denser with a metal screwdriver will throw 
it out of adjustment. It may take several 
tries to make this adjustment correctly. 

In tuning in stations. the two mails 
tuning dials should be adjusted together. 
That is. beginning at the lower end of the 
trial, the r.f. dial (Cl) should be set at 
5 while the detector dial (C2) should be 
rotated over a small arc at 5. Then, in 
easy jumps the position of the dial of Cl 
should be shifted. repeating the process 
of tuning over a small arc with the dial 
of C2 at each new position. As the dial 
of C2 is rotated a squeal will be heard at 
the point where a station is to he tuned 
in. If it is difficult to make the receiver 
squeal. then it will he found necessary to 
turn up the regeneration control a bit. 
Once a station is tuned in. the regenera- 
tion control may be retarded to take out 
the squeal. 

After a number of stations have been 
received and their dial position noted. a 

chart or curve may be prepared on cross - 
section paper. the dial positions being num- 
bered along the bottom or horizontal edge 
of the paper. the wavelengths numbered 
along the left -hand or vertical edge. After 
several station positions have been plot- 
ted. a line may be drawn joining these 
points so as to result in a "curve. From 
this curve the dial positions of other sta- 
tions not vet received may he ascertained. 

Parts List 
1 Gen -Win coil kit (radio-frequency coil 

No. 401 and three- circuit tuner No. 
402) (Ti, T2) 

2 USL "Lafayette" condensers..0005 mfd. 
(C1, C2) 

4 Pilot UX sockets (VI. V2, V3. V4) 
2 Pilot audio- frequency transformers, No. 

391, 3% to 1 (T3. T4) 
1 Pilot output transformer, No. 394 (T5') 
1 Electrad tonatrol (with switch), type 

AS (RI) 
4 Carter filament resistors (4 ohms), 

RU4 (R2. R3. R4. R5) 
2 General Radio dials (4 ") 
1 Hammarlund equalizing condenser. 40 

mmfd. (C3) 
1 Sangamo condenser. .001 mfd. (C5) 
1 Sangamo fixed condenser (with grid 

leak clips), .00025 mfd. (C4) 
1 Durham grid leak. 3 to 5 megohms (R6) 
l panel. 7 x 18 inches 
1 baseboard. 9 x 17 X 3á inches 
1 coil (25 ft.) insulated hook -up wire 
1 binding post strip with binding posts 

In constructing the receiver described 
here it is quite permissible to substitute 
other parts for those listed above. pro- 
viding the physical dimensions of the sub- 
stituted parts are not materially different 
from those illustrated. In making the 
substitution care must be exercised in 
marking off the mounting holes, which 
in some cases may differ from those 
shown in the panel layout of Fig. 2. 
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Building the Loftin -White 
Amplifier 

(Continued from page 802) 

system is particularly well adapted for 
passing onward a large percentage of the 
high amplification of high amplification 
tubes. Other than the advantage of 
the extraordinarily good frequency char- 
acteristic we see no particular appeal 
in the system for the very low mu tubes 
that prevailed up to several years ago. 

Our series of articles will bring out the 
manner in which we utilize these high re- 
sistances with high mu tubes in direr 
coupled systems. to obtain an extremel 
wide variety of results, thus making the 
system one of great flexibility covering 
almost any uses that might be contem- 
plated. 

Coil Design 
( Continued from page S31) 

downward- sloping illustration line. indi- 
cating a coil 2!.¡ inches long wound with 
35- turns -per -inch wire. cuts scale No. S 

at 96. The exact number of turns is 
96.25. thus showing the scale to he quite 
accurate enough for any case in which 
the chart would he used. 

There will he few calls in all probe 
hility. for points corresponding to num- 
bers greater than 100 on scale No. S. hu 
for completeness' sake and for possibb. 
future needs. the 110. 120. 130. - 200 
points may be located by using point 2 

on No. 4 and appropriate points on No. 6. 
For the 5, 6, 7. 8 and 9 positions on 
No. S we may joint % on No. 4 with 10. 
12, 14, 16 and 18 on No. 6. It is little 
use going below 5 on No. 8. as the chart 
is not accurate for such short coils. 

Caution -Do not rely on the point 
marked ií on scale No. 4. II is out of 
place. its proper position being about !;:t 

inch higher up on the line. 
If you decide to ink your work in -and 

this is a very good plan -draw two faint 
lines to the right of No. 8 and parallel 
to it, at distances of and : `= inches 
respectively. Prolong the marks repre- 
senting the numbers 5. 6. 7. 8. 9. 10. 15. 
20. 30, 40, 50. 60. 70, 80, 90, 100. 150 
and 200 to the inch line. and the 
smaller divisions to the inch line. Put 
numbers opposite the long lines only. 

11 bile you are doing this. it will he a 

good plan to make a further slight addi- 
tion which will facilitate the use of tht 
chart. Divide the Index Line (No. 5) 
into equal sections (points '4 of an inch 
apart will do nicely) and number them 
consecutively- whether up or down is 
quite immaterial. If you do this. you 
will save marking up the chart with pen- 
cil every time you use it. 

To illustrate by the broken lines 
printed on the chart : instead of actually 
drawing the line from 250 on scale No. 3 
to 2 on No. 7. simply read the intersec- 
tion of the straight -edge with the Index 
Line. Suppose it is 21.9. Then swing 
the straight -edge to 35 on No. 6. check 
that it passes through 21.9 on the Index 
Line, and read off 96 turns on No. 8, and Pi inches on No. 4. 
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Fellows I've 
Trained Will 
Tell You ,That 
You Too Can 
Make Good In 
ELECTRICITY 

et Into 
ELECTRICITY 
MyAmazingly Easy \iy 

By Actual Work -in the Great Coyne Shops 
I've put thousands of fellows in the 
electr -cal game, who are now making 
big money with no worries about the 
future. These fellows will tell you 
that you too can do what they did. 

Nolan H. McCleary 
one of my graduates 
will tell you that you 
can get into electri- 
city just as he did. 
He came here to 
Chicago from a little 

nLA,I H. MrC1.E:Anr town in Kentucky, 
eManager oDitntt spent 12 weeks in my great 

neardslea rott Co. shops and was trained 
on real, actual electrical 

machinery. Then my employment department 
placed him in a big pay electrical job. 

Leland Hinds got a fine job at Cedar Grove, 
Indiana one week after graduation. Paul Hamil- 
ton stepped into the Electrical Department of a 
big concern at Knoxville, Tennessee three days 
after he left school. 

If you want to get ahead just fill in the cou- 
pon below and mail it to me. Then I'll send you 
my big hook and the stories of hundreds of fel- 
l. a I've put on the road to big pay, 

You Don't Need Advanced ear 

I DON'T TEACH 
by Correspondence 
No sir! I train you right here In the 
great Coyne Shops -on a gigantic out- 
lay of electrical machinery -on real 
Dynamos, Engines, Power Plants, 
Switchboards. Transmitting Stations, Etc. - 
Everything from door bells to power house. 

No Books-No Lessons 
No books or lessons or baffling charts - 
all real actual work -that's a glimpse 
of how we train you to be a practical expert. 

GET THE FACTS 
Coyne is your one great chance for success. This 
school is 30 years old -Coyne training is tested 
-proven beyond all doubt. You can find out 
everything absolutely Free. Just fill in and mail 
coupon. Then I'll send you my big Free book of 
facts -jobs -salaries. Tells you also how many 
earn expenses while learning. Just mail coupon. 

MR asp asp---- a ate. 
N. C. LEWIS. President 
COYNE ELECTRICAL SCHOOL, Dept. 30 -27 

1 500 S. Paulin Street, Chicago. Ill. 
Dear Ir Education or Experience Without obligation send me vYont. big free catalog and ' all details of ftadroad Fare to Chicago Free Employment You don't need advanced education or one day's Service. Radio. Aviation Electricity, and Automotive 

electrical experience to master my course. All ' Courses, and now I can "earn while learning." 
I ask of a fellow is the desire and ambition to 

k th' f himself. make something o Imse . ' Ngme 

COYNE ELECTRICAL SCHOOL 
H. C. Lewis.. Prey. Est. 1899 Addl..ae 

500 5. Paulina Street. Dept. 30 -27. Chicago.III. 

i rrty. Stale 

WANTED - MEN 
6 l i t a \ \ I 1 \ t I I cl III I kl t\rt \tl\1I 111, 

.n. e,c rl-C\ISII 
n1'1'l'lT< :nl . 

g e'Y arll-P:Tiu_ bminc-- \i 
11iI 1zlranlvt III a r 

I 

U vv'' 
and d 

trant to ham!Ie . :dnrrd. 
METAL CAST PIIt1Ul,fi, COMPANY. 

Otpt. 12. 1696 Roston Road - - Nee York City 

RATER Vz Price 
m^'rld's 

Underwood. Remineten. 
orles. eI R bal to b e rtáb,es -Teo-.: 

BEND NO MONEY! 
Ali nite modebrompletely rebuilt and 

,1'141,75Z:147:; 
é? 

f rtened 
brand 

end na money-bit nt Pr...beelines actual ma inee "^`a 
le full c dora. Get our direct- tuueasy á: 
Dement plan and lo day free trial offer. 'e1 Trial Amusing values -send et once. 
International Typewriter Exch.. úéñtw .a;, cn,eae d 

Boys! Here's the great Navy model Airship. Lorge 
6-foot air bag with inflators, parachute with auto- 
matic release and complete instruction. for flying. 
Will fly for mile. at height of 1000 feet. Great 
chance to study aerial navigation. Send name and 
w ti e of p Kp u e to dispose of i 

al Mc ° offer. Send tho 31.W rota und 
on 

rial 
this serice will eaad tide wonderful Airabip with 

full in.trucnoaa°ree. e 

C. M. THOMAS. 337 W. Madison St.. 3 -It -22. Chicago 

QUIT TOBACCO 
T)on't try to banish unaided the hold to- 
ba is lu aupon ou. 

Thousands of i ve 
Kee., atmentfoud it eay to qutf . 

of 

KEELEY TREATMENT FOR 
TOBACCO HABIT le lea era 
tor . R for over 60 ream Write 
today FEE ROOK Rd particulars 
our 0NgYöA CK GUARANTEE. 
THE KEILET INSTITUTE. Dept.L -1101. Dwight, Ill. 
Home of the femme. Keeley Treatment for Liquor end Drupe. 
RbeLlet Sent on Request. Correspondence Strictly e<nndsnnal. 
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"Here at last is TILE 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." 

THE 
RADIO 

MANUAL 
A New Edition 

Complete new chapters on aircraft radio equip- 
ment; Practical Television and Radiomovies 
with instructions for building a complete out- 
fit; 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 te 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. 

i 

A Handbook 
for 

Students 
Amateurs 
Operators 
Inspectors 
20 big chapters 
cover: Elementary 
Electricity a n d 
Magnetism; M o- 
tors and Gener- 
ators; Storage 
Batteries and 
Charging Circuits; 
The Vacuum Tube; 
Circuits Employed 

in Vacuum Tube Trans- 
mitters; Modulating Sys- 
tems and 100% Modula- 
tion; Wave- meters; Piezo- 
Electric Oscillators; Wave 

Traps; Marine Vacuum Tube Transmitters; 
Radio Broadcasting Equipment; Arc Trans- 
mitters; Spark Transmitters; Commercial Ra- 
dio Receivers; Marconi Auto -Alarm; Radio 
Beacons and Direction Finders; Aircraft Radio 
Equipment; Practical Television and Radio - 
movies; Eliminating Radio Interference; Radio 
I.aws and Regulations; Handling and Ab- 
stracting Traffic. 
An Immense amount of Information never before 
anah:bte Including detailed descriptions of standard 
equipment is presented. 

Prepared by Official 
Examining Officer 

The anther. E. E. Sterling. I, Radio Inspector 
and V». in inc Officer. Radio Division. U. S. Dept. 

The hook has been edited in detail by 
Ronne S. Kruse,' for five rears Technical Fwlitor of 
¡_ i Magazine of the American Radio Relay 

1..;. ,. \1:my other experts a.. i;I CJ them. 

Free Examination 
.sillon of "The Radio Manual" has lust Ir u rat.] .hod. Nearly 900 pages. 369 illustrations. 

T.ound in Flexible Fabrikold. The eeupon brings the 
volume for free examination. If you do net agree 
that It Is the best Radio book you have seen. return It 
and owe nothing. If you keep it, send the price et 
$6.00 within ten days. 

Order on This Coupon 

I- 
D. Van Nostrand Co., Inc., 
SSO Fourth Ave.. New York 
Send me the Revised edition of Tilt RADIO 
MANDAI for examination. Within ten days 
after receipt I will either return the volume or 
send you f6.00. the price in full. 

Radio News 3.30 
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The Aerial of 
Tomorrow 

Just as the rising sun is the dawning of 
a new day, the WELLSTON GOLD 
TEST AERIAL is the beginning of 
improved radio reception. 

Wellston Gold Test Aerial. the wonder 
aerial of tomorrow, was built to take the 
place of all present aerials; and it has 
more than accomplished its purpose. 

Wellston Gold Test Aerial 
has a capacity equivalent to 54 feet of 
aerial wire. 50 feet in the air, and con- 
tains gold -plated wire. This little wonder 
filtered aerial will improve radio reception on 
most sets. as it helps to eliminate many noises 
that are troublesome to radio enthusiasts. 

This small compact aerial (being but 2,5 by 5 
inches in size) is small enough to be placed any- 
where. It is absolutely non -directional. non- 
corrosive. will not wear out. and needs to 
be replaced. Does not connect into light socket. 
therefore there is no AC hum or noise. The 
Wellston Cold Test Aerial eliminates all light- 
ning hazards. Not fully efficient on battery sets. 

For Sale by All Leading 
Radio Dealers Everywhere 

Price, $2.50 
Wellston Radio Corpn. 

Dept. R.N., St. Louis, Mo. 

S 
The Fastest, 

Best Radio Parts 
Service in the East 

write us for 

WHOLESALE PRICES 
on all S -M Custom Receivers 

Parts and Accessories 

H. JAPPE COMPANY, 
46 Cornhill Boston, Mass. 

SUPER -WASP 
SHORT -WAVE 
AC & DC RECEIVER 

In Kit Foret or ('.,riplr t el. 
Constructed 

1930 Catalog FREE 
het Builders! Write for your 
ropy. Complete line of short 
wave supplies, standard parts 

and accessories 

CHICAGO RADIO APPARATUS CO. 
415 S. Dearborn St., Dept. RN 

Chicago, Ill. 
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Smooth 
Flowing 

POWER! 

naming ,..ta cam the vol. 
(line control ou cour 
radio, if it is a CEN- 
'I RALAII. delivers a con- 
tant. uninterrupted flow 

of power that results in 
the pure-t. finest tone. 

The nt o s t famous 
American radios are 
C'ENTRALAA equippea. 
is Tours? 

Write Dept. 
225.6 o r 
Free Booklet 
Volume Con 
trots. Voltage 
Con t rots. 
Their uses. 

Cen 
CENTRAL RADIO LABORATORIES 

Dept. 225 -8 22 Beet/ Me. Milraukee, Wis. 

MAKE 
GOOD RECEPTI ON iEASY 

ONIj- 
YI 

boo -. ends of 
users morsel at the 
difference in recep- 
tion with a Taans- 
pod "B" Power 
Unit. Full. sweet 
tone, chsrit y, vol- 
ume and greater 
distance are among 
MO Many ndvnn- 

laces reported laity. 

TOWNSEND 
8S "B" POWER UNIT 

Hooked up ut a foss Minnie,; 
just plug into the light socket 

lid and forget it. Delivers up to 100 
volte on any set -D.C. or A.C. - 
any cycle. 

ApP ored and passed by the 
CO 10 rigid latotoratory test, of Pop.. 

iar Radio" nnil °vrali.,, ,-tu ' 

Over 150,000 Now la Use! 
'there's no longer ony PROOF \ 

reason for pulling up with 
the expenso and undepend- 
able performance of "B" 
narteries -when you can 
ownagood"B" Power Unit 
for $6.85. Over 150.000 
Townsend "n' Power Units 
now f 11,e-la subs, loot i:d 
proof and iI 'In i 

Send Only 81.00 
Send name and address 

with only $1.00. On arrival 
of Townsend Power Unit 
pay postman $5.85 plus 
postage. Try out ten days. 
then, if it fails to do 
everything we say, return 
it and money paid us will 
he refunded. Make a 
HEALreceiver of your set. 

TOWNSEND LABORATORIES 
725 To.t n.end tit. Chiengo. Ill. 

Iyour I. ,ninator 
briugx y 7.tuhr Al- 

in 

Kent right p 
with any electric met 

în 
this neighhnrh..,d. 

t sure i e,nil , ,r. 
u6. IV. Carter. 

Norwich, Conn. 

Your Eliminator hue 
g roes constant emir 
for tot, years. ran get 

p^rrticony anything 
that friends with 

high pottered A. C. 
rte hare Ii/Scully in 

bringing it. nearly JO 
rro. 
F. n'. Schmidt. Jr.. 

Jaelmomil4, MY. 

A Broadcaster's Dilemma 
(Continued from page 793) 

pressed air forced in at this opening would 
soon dry them out. Eight of these sturdy 
units were shipped out to KNX and a 
local steel company sent over a crew of 
men to install them. 

The results of the change were gratify- 
ing. Not only did testimonials indicate 
that local listeners were getting better 
service, but measurements showed that 
field distribution much more nearly ap- 
proached the ideal circular form. A large. 
densely populated area of Los Angeles 
and its extensive environs was thus, in 
effect, moved a number of miles closer 
to the transmitting station. 

The work of broadcasting bigger, better 
and brighter bedtime stories once more 
went on apace. 

On Short Waves 
(Continued from page 848) 

KOVNO (Lithuania). Station RYK. 
Frequency -155 kc. Power 7 kw. Ap- 
proximate distance from New York -1935 
milt's. 

Announcement-First of the emission 
disc, then the words "Hello, hello. Lithu- 
anian Radio Kaounass. At the end of 
the period, the national Lithuanian hymn. 

I would also like to call your attention 
to the fact that we have received letters 
from amateurs saying they have heard 
our station as far away as California, so 
I should like to ask you if it is possible 
to let me know the results of listening to 
the Lithuanian post in America. 

Thanking you in advance. 
Ing. A. Stankevitch, Radio Stotis, Kaunas. 

Lithuania. 

Auto Radio Receiver Design 
(Continued front page 832) 

stages of radio -frequency amplification. a 
normal signal is fully able to overload the 
detector. Therefore we chose power de- 
tection, since its loss of sensitivity is 
amply made up by the additional gain of 
the radio -frequency stages. 

In the factory an inexperienced employee 
was able to assemble the kit in one -half 
hour, and wired the set in one hour. The 
set has been designed so that it can he 
mounted anywhere in the car where a 

space six inches square and seventeen 
inches long is available. The tuning is 
accomplished by a gear arrangement 
mounted on the condenser shaft. and op- 
erated by a long. steel -clad. flexible exten- 
sion coupling. In the complete kit a con- 
trol box is furnished which mounts di- 
rectly under the steering wheel so that 
tuning. variation of volume and filament 
control can be managed from the driver's 
seat. The set itself is inclosed in a black 
crystalline- finished steel box. and can he 
mounted under the floor board. behind 
the dash. under the seat. or in any other 
place which might be available. All leads 
to and from the set are shielded. 

In a future article complete specifica- 
tions, diagrams and lay -outs will give all 
the details necessary for anyone to build 
a very fine. economical and reliable auto- 
mobile receiver. 

STYLE NO. 154 

Genuine Screen Grid radio with dynamic speaker 
and high grade cabinets fur radio of radio -phono 
graph combinations. 
I t',;te bob, for free iflust rated rnfa'op of Radio 

sud RmE (tthillcte 

EXCELLO PRODUCTS CORPORATION 
4832 West 16th Street 

CICERO, ILLINOIS 

t, 

a lers and ServiService kQ 
$100,000 

WORTH OF RADIO 
MERCHANDISE SUCH AS REPLACEMENT 

CONDENSER BLOCKS, TRANSFORMERS 

SETS,SPEAKERS, AND TUBES SOLD 

AT75 %OFF THE UST PRICE. 

SEND FOR FREE COPY OF 

LATEST "RADIO BARGAIN NEWS" 

edetedpurehaser 
114 READE STREET 

NEW YORK CITY 

RADIO NOISES 

CAND 

THEIR 

URE 
64 /14.e. Crammed tun at pluao- raph, 
diagram: and plrtn e shim inn hone the 
mil... dal ant and hue .,up each bps of 
Inter/elem.,. TttellIA time 

, 
ruts. M,-rpaid . 

You'll need this book near your radio set. 

Tobe Deutschmann 
Corporation 

Filterette Division 
CANTON, MASS. 
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boo-PAGE 
VOLUME 
The Most Widely Consulted 

Reference Book in America, 
Covers 3000 Subjects 

FREE 
Never before has this world -famed encyclopedia of 
thousands of essential facts ever been offered 
FREE by any magazine. More people have paid 
a substantial price for it than for any similar book 
of facts either in America or Europe. Nov, for 
the first time, you may have this 1,000 -page 
triumph of book -making ABSOLUTELY WITH- 
OUT COST through the courtesy of the great 
SCIENCE & INVENTION Magazine. 

ET1REL] at our own risk, we have arranged to ship you 
( 

\ABSOLUTELY 
FREE this 1000 -page "1930 WORLD 

ALMANAC AND BOOK OF FACTS" -the veritable 
storehouse of information in daily demand in every workshop, 
home and office -the world's most famous reference library 
which no busy mechanic, experimenter, business man, educator, 
or man or woman in any walk of life can afford to be without! 

An Unprecedented Indispensable GIFT 
The subjects treated are virtually limited only by the extent of 
man's knowledge. More than 3,000 subjects! A glance at the 
following gives but a faint conception of its vast completeness, 
scope and amazing interest: 

All About Radio 
and the Wireless 

What Eclipses Will 
Occur in 1930 

Law of Contracts, Wills 
and Business Procedure 

Tables of Time and Distance 
What Produces the 

Aurora Borealis? 
How Does Bankruptcy 

Law Operate? 
What Is the World's 

Fastest Train? 
What Is New York's 

Costliest Building? 
Tables of Temperature 

and Precipitation 
Complete Chronology 

of the Past Year 
Elements of Physics 

Marriage and Divorce 
in Various States 

How Many Tons in 
a Carload of Wheat? 

The Great Disasters 
of History 

How Can You 
Avoid Lightning? 

What Are the 
Known Elements? 

What Is the World's 
Greatest Bridge? 

What Is the Metric System? 
How Fast Does Light Travel? 
How Long Do Animals Live? 
Hanging Gardens of Babylon 
Seven Wonders of the World 
Women -Interesting 

Facts About Them 

Research in every department of silence; the trend of banking, 
commerce, industry, sports, governments the world over; achieve- 
ments of intrepid explorers; production of factory, field and 
mine; engineering accomplishments; Aeroplane Records, As- 
tronomical Calculations, Radio Broadcasting, Novel Inventions, 
Velocity Tables, Poison Antidotes, Zodiac, Weather Facts, Dic- 
tionary of Biography ... nothing escaped the corps of editors 

who searched the whole field of human activity for every mite 
of information useful to you. 

As a RADIO NEWS reader of course you are vitally interested 
in all the amazing news, new inventions, discoveries, patents, 
ideas and stories dealing with Radio and its allied industries 
as they are revealed in the great SCIENCE & INVENTION every 
month. 

Radio, Electricity, Aviation, Carpentry, Auto Mechanics, Engi- 
neering, Television, Projection and Filming Talkies, Magic, Still 
Photography, New Patents, Chemistry ... SCIENCE & INVEN- 
TION gives you a liberal education in all fields. With its more 
than 200 highly instructive pictures in every issue, it is the most 
fascinating magazine for everyone. 

Send for your FREE Copy AT ONCE! 
To persuade you merely to try it entirely at our risk, we offer 
you the new complete "WORLD ALMANAC AND BOOK OF 
FACTS" FREE with Eleven big issues, almost a full year's sub- 
scription to SCIENCE & INVENTION, at the special introductory 
price of only $2. You risk nothing. If you are not more than 
delighted with both the magazine and gift we absolutely guar- 
antee to refund your money. 

There are only 5,000 of these 1000 -page Gift Almanacs left, and 
these are going fast. To make sure of getting your copy, mail 
the Free Gift Coupon immediately. 

"-"Mail Coupon Before It's Too Late! - " "t 
SCIENCE & INVENTION, Dept. 2403 -Q, 
Published by MACKINNON -FLY PUBLICATIONS, INC. 

381 Fourth Avenue, New York, N. Y. 
Please send me ENTIRELY FREE the 1,000 -page "1930 WORI-D 

ALMANAC AND BOOK OF FACTS" postpaid by return mail and 
enter my Special Introductory Subscription for Eleven Months of 
SCIENCE & INVENTION at only 32.00. I save 75c on the regular 
single copy price and get the complete "WORLD ALMANAC" FREE. 
If not more than delighted, you will cheerfully refund my money. 

Name 

Address 

City and State 
Renewal subscriptions will be extended from expiration. 

sd 
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DIRECT FOREIGN RECEPTION! 
'Without dependence on local re4broadcastiny 

AFRICA EU ROPE AUSTRALIA SOUTH AMERICA 

EILOT SUPER -WASP 
Short- Wave and Broadcast Ileeelver, I4 to 500 Meters 

In Kit Form for A.C. or Battery Operation 

WIDEN YOUR CIRCLE OF ENTERTAINMENT 
Your broadcast receiver is silent below 200 meters, but the Super -Wasp, 
swooping down to 14 meters and up to 500, unlocks a new world of 

trans -oceanic radio you never heard before! And you get it directly 
from the foreign station and not from a local rebroadcast. You'll 
be amazed by the wealth and variety of radio entertainment now 

being broadcast via short waves from civilized countries all over the 
world! ... Enthusiasts report European, African, South American and 
Australian stations -music delightfully new and strange to listeners 
"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. 

CUSTOM SET 
BUILDERS' PRICE 

KIT K -115 
'The 4. C. Super - 
Wasp. tine your 
own ABC pack 
or Pilot K -I11 
nt 7i111.511, spe- 
cially designed 
tor the Super- 
Wasp. Power 
Pack and 'rubes 
Extra. 

BBB 

KIT K -110 
The battery - 

ra ted Super - 
"asp. Ilatteries 
and 'rubes Ex- 
tra. 

X345° 

$295° 

'PILOT RADIO Fr TUBE CORP. 
WORLD'S LARGEST RADIO 
PARTS PLANT .. EST.1908 

Chicago Office, 231 South (Fells Street 

323 BERRY STREET 
BROOKLYN NEW YORK 

San Francisco Office, 1278 Mission Street 

JOINING THE RADIO INTERNATIONAL GUILD 
costs only 50e for a full year's membership, which includes lapel pin, certificate. and the 
Guild's Official Organ -"Radio Design," published quarterly and replete with the latest 
and greatest radio construction articles, also new developments In short -wave, television 
and aviation radio. Enclose 50c coin or stamps with this coupon and return to Radio Interna- 
tional Guild, 103 Broadway, Brooklyn, N. Y. 

uW 1DJCSIPty 
NIfNNAtfONA1 

aulln lp 

p,I!IìóÌ i Same 

d,ir..ss 

I 4 it. State 
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THAT MAKES RADIO 

HAMMARLUND 
engineering has 

achieved something startlingly 
net' in radio. Anyone, of course, 

can talk of TONE, and many do. 
But more than talk is necessary to 
produce it. 
The "HiQ -30" TONE is a revela- 
tion to music lovers. If you know 
music as the artists who play it- 
you will recognize the indescrib- 
able something in the "HiQ -30" 
which is REALISM that lives and 
breathes. 
To the technically informed, 
this means perfect balance of 
highest quality components 
-- balance that can be attained 
only by custom -building. 
The exclusive three -stage 
"HiQ -30" tuned band - 
filter not only separates 
signals ten kilocycles 
apart -it also subdues 

Unlimited 
Choice of 
FINEST 

CABINETS 
and 

PHONOGRAPH 
COMBINATIONS 

LIVE AND BREATHE 
background noises which spoil tone. 
The three -stage, high -gain, tuned 
screen -grid amplifier gives amazing 
range. The perfectly- matched push - 
pull '45 audio amplifier handles 
tremendous volume without dis- 
tortion. Each circuit is individu- 
ally, then collectively shielded. 
It is a fact, enthusiastically at- 
tested by thousands of owners, 
that the new "HiQ -30" justly 
deserves the title, "World's 
Premier Custom Radio." 
Whether you construct the "HiQ -30" 
yourself from completely wired fac- 
tory units or have a custom builder 
assemble it- whether you use it for 
home entertainment or laboratory 
experimentation, you will own the 
supreme achievement of modern 
radio science. 

All-electric (A. C.) and battery 
models. 5139.50 to $1175.00 
complete, less tubes. 

HAMMARLUND- ROBERTS, Inc. 
424 -.138 W. 33rd Street New York 

WORLD'S 
PREMIER 

CUSTOM 
RADIO 

Send 2.5e. (ate mps or coin) for la -page 
" HiQ -30 " Manual. L,ralnable to con- 
structor* of modern radio. Address 

Dept. RN 3. 
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