
JUNE 
25 Cents 

www.americanradiohistory.com

www.americanradiohistory.com


NOTE: We have no con- 
nection with any com- 
pany using a similar 
name. 

54Y% TELEVISION 
SaORTWAVE.oTElEV1510Ñ CORPORATION .os,.,. @Il7 . .. 

E\-PER[MENTERS, JOB 
BERS AND DEALERS 

WRITE TODAY FOR 
OUR PRICES 

THE MOST SIMPLE AND EFFICIENT SHORTWAVE AND TELEVISION KIT POSSIBLE 

W E make no exaggerated claims, but we have a kit that is a pleasure 
to build and a delight to operate. Easy tuning. Single -dial control. 
Operates a dynamic or magnetic speaker. Quality equal to any 

high -class broadcast receiver. A.C. oper- 
ated. NO A.C. HUM INTERFER- 
ENCE, ESPECIALLY BELOW SO ME- 
TERS. Earphone jack. Phonograph pick- 
up. All -aluminum chassis. Coils and 
screen -grid tubes individually shielded. 
Carefully shielded variable condensers. 
Two shielded stages of screen -grid radio 
frequency. Shielded screen -grid detector. 
Uses famous Octocoils. Highest quality 
resistance -coupled amplification. 245 power 
tube. Wave length range 15 to 550 meters. 

And most important of all, 
designed for TELEVISION. 
Don't be misled. You cannot get satisfactory TELEVISION 
unless your receiver is built for TELEVISION. Your audio 
amplifier must cover a frequency band of 10 cycles to 40.000 
cycles to get a good picture and regular shortwave sets only 
cover a frequency band of 100 cycles tcl 5,000 cycles. Tune in 
the world on your loud speaker or your favorite Television 
stations for pictures. A remarkable receiver for export trade. 
Our receivers now in use in foreign countries are giving won- 

derful results. AND HOW THE 
PRICES WILL SURPRISE YOU. 

OUR Television Station \V 1 X .\ V was the first 
station in the world to televise regular broad- 

cast prcgrauts. So do we lead in offering the public 
the most simple television kit so far designed. You 
will be :unazetl at the simplicity of construction - 
the facility of operation. it will take you less than 
an hour to put it together and one minute to make it work and actually SEE TELEVISION PICTURES. In conjunction with the above receiver or kit you will be able to tome in Television 
stations and get the new and wonderful thrill of SEEING PICTURES. The only Television kit 
offered which has horizontal scanning equipment covered by patents pending. This is the only satis- 
factory distortionless method of Television reception. Automatic synchronization of pictures. No 
fussing, no struggling to keep your picture in frame. 

SHORTWAVE & TELEVISION CORPORATION 
70 Brookline Avenue, Boston, Massachusetts 

SHORTWAVE & TELEVISION CORPORATION, 
70 Brookline Avenue, 
Boston, Massachusetts. 
l'lesae send me the following for experimental purposes: 

Na. .5 Complete Short wave Kit. Wave length rance 15 to 550 meters. Including 2 sets et OCrOCOIIS. blue print and eonstruetion manual (Less tubes and cabinet) ..$50.25 No. ze Television Kit complete with Lena. Televisinn Lamp. Synchronizing Amplifier. Synchronizing Stator and Cabinet. Check 45 -48 -00 line x00.00 
No. a.í Short Wave Receiver. complete in metal cabinet. Including 2 sets of IN'T(1('(III S (Leas tubes) x82.75 No. 36 Television Receiver. completely assembled in rahinet. Ready to operate in conjunction with a No. 25 or No. 35 Short Ware Receiver x,5.1111 (ICrO('OII.S. set of four rolls. wave length range 15 to 200 meter: x3. T5 Diagram of 3 -tube Tuner sent free un request With stamped self- addressed envelope. 

Dept. B 

Name 

State 

Address 

City 
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Important and far- reach- 
ing developmenis in 

Radio create sudden 
demand for specially 
equipped and spe- 
cially trained Radio 
Service Men. 

wth this 
Radio Set 
Analyzer 

(setzt to ever lYiender) 

Olt Can Earn 
39aìi hour ° THOUSANDS of skilled Radio Service Men are needed now to 

service all- electric sets. By becoming a certified R. T. A. Service 
Man, you can earn $3.00 an hour full time or spare time, and fit 

yourself for the big -pay opportunities that Radio offers. 

We will quickly give you the training you need to qualify as a Radio 
Service Man ... certifyyou ... furnish you with a marvelous Radio 
Set Analyzer. This wonder instrument will then put you on a par 
with experts who have been in the radio business for years. With its 
help you can quickly diagnose any ailing Radio set. The training we 
give you will enable you to make necessary analysis and repairs. 

Serving as a "radio doctor" with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make money out of 
Radio. Wiring rooms for Radio. installing and servicing sets for 
dealers. building and installing automobile Radio sets, constructing 
and installing short wave receivers ... those are a few of the other 
ways in which our members are cashing in on Radio. 

As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. Upon completion of the 
training. they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
spare time, increase your pay, or start you in business. The easiest, 
quickest. best- paying way for you to get into Radio is by joining 
the Radio Training Association. 

This amazing Radio Set Analyzer plus the 
instructions given you by the Association 
will transform you into an expert quickly. 
With it, you can locate troubles in all types 
of sets. test circuits. measure resistance 
and condenser capacities, detect defective 
tubes. Knowing how to make repairs is 
easy : knowing what the trouble is requires 
expert knowledge and a Radio Set Analyzer. 
With this Radio Set Analyzer, you will be 
able to give expert service and earn $3.00 
an hour. Possessing this set analyzer and 
knowing how to use it will be but one of 
the benefits that will be yours as a member 
of the R. T. A. 

Special No -Cost Memberships Now Open 
To any ambitious men. No -Cost Memberships that may not - 
nced not -cost you a cent are available. The training and the 
valuable Radio Set Analyzer can be yours ! Now is the time to pre- 
pare to be a Radio Service Man ! By the time you're ready, demand 
will exceed supply. Bigger salaries. rapid promotion, bigger oppor- 
tunities! For the sake of extra money made in your spare time, big- 
ger pay, a business of your own, a position with a future, get in touch 
with the Radio Training Association at once. Send for No -Cost 
Membership Plan, and FREE Radio Handbook that will open your 
eves as to what Radio has in store for the ambitious. Don't wait! 
lion t delay ! Get started now ! 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RNA -6 4513 Ravenswood Ave. Chicago, Ill. 

r 
Fill Out and Mail Today ! 

RADIO TRAINING ASSOCIATION OF AMERICA 

Dept. RNA -6, 4513 Ravenswood Ave., Chicago, III. 

Gentlemen : Send me details of your No -Cost 
Training Offer and information on how to make 
real money in radio quick. 

Name 

Address 

City State 
J 

www.americanradiohistory.com

www.americanradiohistory.com


 

LAURENCE M. COCKADAY 
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381 FOURTH AVENUE, NEW YORK CITY, N. Y. 
Entered as second class matter at the Post Office at Jamaica, 
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Tel great the corn. 
field .. 

opponunù;es,;s 
c 

of mars. Operators on ships see the world and get 
b!. 

m)' course. `e'ed good pay plus expenses. 

unllll 1iet7ñr&s Adventure 
11,), BIG PAVin RADIO 

I will Train You at Home to Fin 
a Fascinating Job in Radio 

J. E. Smith, Pres. 

Rcrdiosdma3ingórowfjlis Opening 
ffurulreds ofBiyJobsfveryYear 

You like action, romance, thrills! You'll get thorn in 

Radio -plenty of them! Big pay, too. That is why I urge 
you to mail the coupon below for my free book of startling 
facts on the variety of fascinating, money -making oppor- 
tunities in this great, uncrowded field. It also explains 
how you can quickly learn Radio through my amazingly 
simple 50-50 method of home -study training, even though 
you may not now knee the difference between a "Screen 
Grid and a Gridiron ". Thousands of men who knew 
absolutely nothing about Radio before taking my course 
are today making real money in this growing industry. 

Thrilling Jobs That Pay 
$50 to $100 a Week 

Why go along with $25, $30 or $45 a Creek in dull, 
no- future work when there are plenty of good jobs in 
Radio that pay $50, $75 and up to $250 a week? For 
instance, by taking my training, you can see the world 
in grand style as a Radio operator on shipboard. There 
are many splendid openings in this line with good pay 
plus your expenses. You'll also find thrills and real pay 
in Aviation Radio work. Broadcasting is another field 
that offers big pay and fascinating opportunities to men 
who know Radio. And think of the great, thrilling future 

for men with Radio training in Television and Talk'ng. 
Movies. My free book tells all about these and many 
other branches of Radio that bring you in contact with 
interesting people, pay big money and make life pleasant 
for you. Without doubt, Radio training is the key that 
opens the way to success. And my training, in particular, 
is the only training that makes you a "Crrrifird RADJO- 
TRICIdN" -the magic words that mean valuable recog- 
nition for you in whatever type of Radio work you take 
up after graduation. You'll see wiry, sehen you receive 
my interesting book. 

Earn While You Learn 
You don't have to quit your present job to take my 

course! You stay right at home, hold your job, and learn 
in your spare time. (Lack of high school education or 
Radio experience are no drawbacks.) I teach you to begin 
making money shortly after you enroll. hly new prac- 
tical method makes this possible. 1 give you eight big 
laboratory outfits that teach you to build and service prac- 
tically every type of receiving set made. Many of my 
students earn $15, $20, $30 weekly while learning. Earle 
Cummings, IS Webster St., Haverhill, Mass., writes: "1 
made $375 in one month in my spare time, installing, 
servicing, selling Radio sets." And let me emphasize right 

Travelled 75,000 Miles 
"Dear Mr. Smith: I have worked as Junior 

Operator on board S. S. Dorchester and Chief 
Operator of the Chester Sun. I have travelled 
frum 75,000 to 100,000 miles, visited ports in 
various countries, fished and motored with mil- 
lionaires, been on airplane flights, etc. I am now 
with Broadcasting Station NVREN." (Signed) 
Robin D. Compton, 1213 Vermont St., Law- 
rence, Kansas. 

$400 a Month 
The Radio field is getting 

bigger and better every year. 
I have made more than $400 
each month and it really was 
your course that brought me to 
this." J. G. Dahlstead, 1484 So. 
15th St., Salt Lake City, Utah. 

Employment Service to all Graduales 

here that a Radio business of your own is one of the 
money -making opportunities my training prepares you for 
in case you wish to settle down at home. 

Get My Free Book 
Send the coupon below for my 64 -page book of oppor- 

tunities in Radio and information on my home -study 
training. It has put hundreds of fellows on the road to 
bigger pay and success. Ir will tell you exactly what 
Radio offers you, and hotu my Employment Department 
helps you get into Radio 'after you graduate. I back my 
training with a signed agreement to refund every penny 
of your money if, after completion, you are not satisfied 
with the Lesson and Instruction Service I give you. Fill 
in and mail the coupon NOW I 

J. Z. /MITH. Psos.s Dpt.flFR 
National Radio taatlttats, 
Wa.hrnsts, D. C. 

J. E. SMITH, Preridrnr 
National Radio Institute, Dept. I-PR 
1Vashington, D. C. 

Dear Mr. Smith: Send me your book "Rich Rewards in( 
Radio" giving information on the big -money opportunities! 
in Radio and your famous 50.50 method of home -study! 
training. I understand this places me under no obligations 
and that no salesman will call. 

Name 

-/dJrnr.__.. ._ . ....... .... .. 

City . starr 

Orr =,=n.s 
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The Editor 
LAST month was promised an an- 

nouncement that would make short- 
wave enthusiasts happy. In the maga- 
zine you are holding in your hand there 
is included a wealth of short -wave ma- 
terial, including complete descriptions of 
two of the latest and finest short -wave 
sets, one a superheterodyne and the 
other an entirely new type of receiver. 
Both of these receivers may be used 
either on the short -waves or for the or- 
dinary broadcasting wave -bands. In 
tests on these receivers, made by our 
technical editor, really remarkable re- 
sults were obtained on distant reception 
on both receivers. 

* * * 

ANOTHER article, "Tapping the Short 
Waves," from the able pen of Zeh 
Bouck, is the first article of a series that 
gives an inspiring account of what can 
be accomplished on the short -wave 
bands that should interest every broad- 
cast listener. 

* * * 

THIS IS the season of the year when 
we begin to think of the long, open high- 
ways and what we can do to our auto- 
mobiles to get the most comfort out of 
them during the coming summer. One 
of the modern comforts for an automo- 
bile and at the same time a thing of real 
value is the new type of automobile 
radio receiver that can be installed and 
operated in the car even while it is 
moving at speed along the highway. 
Turn to page 1052 and read what you 
should do to get one of these sets in 
your car and what line of enjoyment 
you can expect from it if and when you 
do get it. There are many makes and 
designs and you will be able to pick one 
that will be best suited to your own 
needs. Many motorists are installing 
these sets in their cars to take to the 
summer camp instead of lugging port- 
able radio sets by hand. By using an 
extension cord and a separate loud 
speaker, the set can furnish music where 
it is needed. *: 

Dm YOU know that Uncle Sam had a 
"radio policeman" keeping careful watch 
in the air over our home land? He re- 
sides at Grand Island, Nebraska. in a 
group of new buildings equipped with 
the latest types of receiving apparatus 
and direction finders. He is in constant 
radio communication with Washington 
and reports all infractions of the radio 
laws. Read the article. "Policing the 
Ether Lanes." 

* :i: * 

EVEN IN these days of multi -tube sets 
there are still a few people who stick to 
the old crystal type of receiver. Strange 
as it may seem, here is one person who 
goes on nightly DX jaunts with the 
crystal set. He is Lawrence Fesler. Jr.. 
of Sioux City, Iowa. He says: "I want 
to say that there is nothing more inter- 

to You 
esting than a good crystal set. I have 
constructed one that will bring in dis- 
tant stations clearly. I have heard the fol- 
lowing stations with it: WOW, Omaha. 
Neb.; %\'LW, Cincinnati, O.; «'TAM. 
Cleveland, O.; KMOX, St. Louis, Mo.; 
WMAQ, Chicago, Ill.; WCCO, St. Paul. 
Minn.; KUSD, Vermilion, S. D.; 
WMAX, Yankton, S. D.; WFAR, Chi- 
cago, Ill.; WFAA, Dallas, Tex." Good 
work for a crystal! Next month we 
will describe this set and give the hook- 
up. 

* * * 

THE correspondence of the technical 
information service has been growing, 
lately, in leaps and bounds, and although 
the staff has been enlarged to take care 
of the increasing activity, it is now 
necessary to regulate the work sys- 
tematically. There is an enormous 
amount of time spent by the staff in 
reading through the many long and 
sometimes rather indefinite letters sent 
to this department. On page 1095 will 
be found a statement and a set of regu- 
lations which our readers are requested 
to follow in making the greatest use of 
this department. By adhering to the 
regulations readers will therefore get 
increased benefit and a more prompt 
reply. 

* * 

ARE YOU going to the Trade Show at 
the Stevens Hotel in Chicago on June 
8th? This year promises some of the 
greatest developments in radio receiving 
apparatus. in new types of tubes and 
improved loud speakers, in amplifiers, 
television and electronics. Dealers and 
jobbers among our radio audience are 
urged to take in the show so that they 
may gain the proper information and 
make the proper contacts in order to 
start in full swing on the new merchan- 
dise in the fall. Of course, there are 
many dealers and servicemen who are 
not as fortunate as others and who will 
not be able to attend. The editor has 
completed plans for making the July 
issue of RADIO NEWS, which is also the 
twelfth anniversary of the magazine, 
the "eyes" and "ears" for those of our 
readers who have to stay at home. This 
special issue will contain a complete and 
enlarged section, "What's New in Ra- 
dio." describing all of the new types of 
apparatus developed for use during the 
1931 -1932 season. This section will in- 
clude the fields of radio receiving and 
transmitting apparatus, television, elec- 
tro- acoustics and electronics. There 
also will be many articles of more than 
passing interest to the industry at large. 
as well as a greater amount of feature 
material for our regular readers than has 
ever been published between two covers. 

:4 

MANY of the subscribers to RADIO 
'_SEWS, who reside in foreign countries, 
value each issue of the publication so 
highly that they do not hesitate to send 

us long- distance radiograms immediately 
upon being advised that their subscrip- 
tions have run out, rather than trust to 
the mails carrying their renewal in time 
for the next issue. Only this week a 
communication was received from H. H. 
Crawford, amateur station W6TJ. who 
passed along a message from Adolfo 
Elias of radio station LU3FA, located 
at Rosario, Argentina. The message it- 
self had to do with an immediate sub- 
scription renewal. Evidently Mr. Elias 
places full trust in amateur efficiency 
and reliability. 

* * * 

A WORD to advertisers -they. too. 
read our magazine from cover to cover. 
Importers of radio apparatus in foreign 
countries have requested that we ask our 
advertisers to mention the type of mer- 
chandise they manufacture which would 
be suitable for export. RADIO NEWS is 
becoming a considerable factor in the 
export of American radio products to 
foreign lands. During the last month 
alone there were held, by correspondence 
and over the editor's desk. a number of 
consultations with European and South 
American importers resulting in sales 
of advertiser's merchandise. abroad. es- 
timated at more than $50,000 in value. 

* * * 

READERS interested in the field of 
electronics will find articles in the pres- 
ent issue on the application of photo- 
electric cells. tubes and amplifiers to 
scientific fields other than radio. in- 
cluding fire control and sorting of pro- 
duction articles. 

* * * 

STUDENTS and engineers have not 
been forgotten in the following pages by 
any means. Articles on the future of 
broadcasting, the history of receiving- 
circuit design, as well as a continuation 
of the mathematics of radio, form their 
share of the editorial contents of the 
magazine. 

* * 

JOSEPH CALCATERRA continues his de- 
scription of the television apparatus now 
being used in the Boston transmission- 
and receptions and gives full construc- 
tional details for building a practical. 
though simple, televisor unit. 

* * * 

DR, E. E. FREE describes the cathode - 
ray oscillograph and its many uses in 
visualizing sound waves. 

* * * 

UNTIL the next issue. when the 
Editor will have completed the 145th 
number of the magazine -Happy Read- 
ing! 
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BIG PAY JOBS 
open 

1045 

or t e Radio 
Trained Man, 

Don't spend your life slaving away in some dull, hopeless jobf`Don't 
satisfied to work for a mere $20 or $30 a week. Let me show you hó-w/1 
make real money in Radio -the t -growing, biggest money -making game on 

JOBS LEADING to SALARIES of $60 a Week and Up 
Jobs as Designer, Inspector and Tester hying $3,000 to $10,000 a year -as Radi alesma 
and in Service and Installation Work, at $45 to $100 a week -as Operator or 11 ager of6b, 
Broadcasting Station, at $1,800 to $5,000 a year -as Wireless Operator on a Ship" Airplat/e, 
as a Talking Picture or Sound Expert- HUNDREDS of Opportunities for fascinating, BIG PAY JOBS! 

karnWithout lesso 
Tr 

Coyne is NOT a Correspondence School. We don't teach you from h 

train you on the greatest outlay of Radio,Television and Sound equi 
-on scores of modern Radio Receivers, huge Broadcasting equip 
newest Television apparatus, Talking Picture and Sound Re 
Code Practice equipment. etc. You don't need advanced educat 
ence. We give you - RIGHT HERE IN THE COYNE SHOPS -al 
experience you'll need. And because we cut out all useless th 
Practical Radio Expert IN 70 DAYS'TIME. 

lOWeè 
.1 s essons. We 

e /n any school 
rn / e very latest 
d 

% 
on equipment, 

.I.revious experi- f tual practice and 
you graduate as a 

: ++ones- 

TELEVISION d TA ' . PICTURES 
And TELEVISION is already here! Soon 

there'll be a demand for THO ANDS of 
TELEVISION EXPERTS! e man who 
learns Television now can ma FORTUN 
in this great new field. Get in the grou 
floor of this amazing newRa.f. develbpm 
Come to COY and learn ` elevision,r, e 
very latest, newest Tel sion a ment. 

ictures and Public Address Sys - 
tey' i °' thousands of golden opportunities 

Trained Radio Man. Here is a great 
Radio field just beginning to grow! Pre - 

are NOW for these wonderful opportunities! 
.earn Radio Sound Work at COYNE on actual 

TALKING PICTURE and SOUND REPRO- 
DUCTION equipment. 

No Books - No Lessons 
All Practical Work at Coyne 
No Books! No Lessons! ALL ACTUAL, PRAC- 
TICAL WORK. You build radio sets, install and 
service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving 
Sets and actually transmit your own Television 
programs over our modern Television equipment._ 
You work on real Talking Picture machines and Sound 
equipment. You learn Wireless Operating on actual 
Code Practice apparatus. We don't waste time on use- 
less theory. We give you just the practical training 
you'll need -in 10 short, pleasant weeks. 

EARN as You LEARN 
Don't worry about a job! You get Free Employment 
Service for Life. And don't let lack of money stop 
you. If you need part -time work while at school to 
help pay expenses, we'll gladly help you get it. Coyne 
is 32 years old ! Coyne Training is tested -proven be- 
yond all doubt. You can find out everything absolutely 
free. Just mail coupon for my big free book! 

RADIO COYNE ELECTRICAL SCHOOL 
DIVISION H. C. LEWIS. President Founded 1899 

SOO S. Paulina St. Dept. Al -SCE Chicago, Ill. 

H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. pi- GC, Chicago, Ill. 
Send me your Big Free Radio Book and all details of 
your Special Introductory Offer. This does not obli- 
gate me in any way. 

1 

Na me 

Address 

I City State_ - 
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FIFTH ANNUAL 
BLACKSTON 

HOTEL 

AND 77H ANNUAL RMA CONVENTION 

CHICAGO 
JUNE 8 to 12th 

BUSINESS FORYOU WITHOUT BALLYHOO 
EVERYBODY W /LL BETf/ERE. 

BuSineSS will be the key -note during "Radio Week" of 
June 8th. This will be a "buSineSS" show and buSineSS 
for YOU, buSineSS for everybody in radio. 

The National Furniture Industry and the Music Indus- 
try also will be holding conventions and exhibits in Chi- 
cago, drawing thousands of visitors, during "Radio 
Week." 

All the new radio products on display in the trade show. 
Every leading manufacturer of receiving sets, tubes, 
speakers and accessories has reserved exhibit booths in the 
trade show and demonstration rooms in hotels. There 
will be more new circuits, new tubes, new speakers. new 
cabinet designs, and new radio products, including home 
talkies, television, remote control, and other radio devices 
and products than ever before in one year. 

Thirty thousand (30.000) square feet of radio exhibits 
in the Grand Ball Room and Exhibition Hall of the 
Stevens Hotel. 

ADMISSION TO THE TRADE ONLY -NO 
VACANT BOOTHS - ALL EXHIBITORS RE- 
QUIRED TO SHOW THEIR MERCHANDISE. 
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CONGRESS HOTEL 

Twenty -five thousand radio manufacturers, jobbers 
and dealers expected to attend. 

Reduced railroad rates have been granted on all lines - 
one and one -half fare rate. Secure certificates from local 
railroad agents. RMA special trains from all sections. 

Official hotels -Stevens Hotel (headquarters), Black- 
stone. Congress and Auditorium Hotels with demonstra- 
tion rooms of manufacturers. 

INDUSTRIES AND EXHIBITIONS 
Radio industries, June 8 -12 -RMA. National Federa- 

tion of Radio Associations, Radio Wholesalers Associa- 
tion and National Association of Broadcasters. 

Music industry convention and exhibits, Palmer House 
-June 8 -10. during "Radio Week." 

Institute of Radio Engineers annual convention, Sher- 
man Hotel -June 3 -6. 

Annual national "Furniture Mart" with 25,000 fur- 
niture buyers, jobbers, dealers and manufacturers - 
June 1 -15. 

Business meetings and entertainment for visitors during en- 
tire "Radio Week" -June 8 -12 -RMA "stag" party Wednes- 
day, June 10 -Music Industry banquet, Tuesday, June 9. 

Apply now direct to hotels for room reservations. 

RMA invitation credentials mailed to the trade about May 
1st. For information or credentials write to Bond Geddes, 
RMA Executive Vice- President, Stevens Hotel, Chicago, or, 

1. 

RADIO MANUFACTURERS ASSOCIATION 
11 -W. 42ND ST. N.Y. CITY 
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FROM 15 TO 600 METERS 
'ROUND THE WORLDCLEAR AS A BELL 
It requires no exag- 
geration to create 
enthusiasm for the 
new Scott All -Wave 
Superheterodyne. 
A straightforward 
statement of the 
facts concerning 
this remarkable re- 
ceiver is sufficient. 
With the new Scott, 
Chicago listeners 
heard the Pope, di- 
rect from HVJ, 
Rome. They listen 
daily to VK2ME, 
Sydney, Australia; 
to KA1XR, Manila, 
P. L, to F31CD, 
Chi -Hoa, Ind o 
China; to G5SW, 
Chelmsford, E n g- 
land, and to dozens 
of other short wave 
broadcasts includ- 
ing ship phones, 
airport stations, 
and police calls. 
Not code, but voice, 
and it's sharp, 
crisp, clean a n d 
clear like a local 
broadcast. 
T h e Scott All - 
Wave is the only 
receiver that han- 
dles the short wave 
band equally as 
perfectly as t h e 
broadcast band. 
This is due to two 
things. First, t h e 
unique manner in 
which a set of 
.00007 tuning con- 
densers a r e auto- 
matically cut into 
the circuit in place 
of the regular 
.0005's when t h e 
short wave band is 
desired to be 
worked. Secondly, 
the smoothness of this receiver's performance on the short wave 
lengths is due to the perfect stability of the Scott high -gain, four 
stage, intermediate frequency, screen -grid amplifier. The short 
wave stations slide in just as smoothly as those within the broad- 
cast band of 200 to 600 meters. 

A 

THE NEW SCOTT WORLD'S RECORD RECEIVER 

What more can a receiver give you than the whole world of radio 
at the mere flick of a dial? The new Scott All -Wave gives you the 
one additional thing necessary to your complete satisfaction. Its fine 
construction gives you complete assurance of dependable 'round the 
world performance throughout the years to come. 

Chrome-Plated 
Rugged 

Metal Chassis 
The Scott All - 
Wave is as bright a 
jewel of construc- 
tion as it is a star 
of performance. It 
is all metal -heavy 
pressed steel that 
won't warp, twist, 
or impose strain 
upon the wiring. 
And it's put to- 
gether like a mod- 
ern bridge! Add to 
this superb con- 
struction, the beau- 
tiful, polished 
chromium plate that 
covers t h e whole 
chassis, a n d the 
Scott All -Wave 
Superheterodyne 
looks the thorough- 
bred it surely is. 

Thrill 
to This 

New -Dag 
Performance 

Tune the new Scott 
All -Wave alongside 
of any other re- 
ceiver in existence 
today. See for 
yourself how it 
tunes the whole 
broadcast band 
without concern for 
the miles that may 
exist between broad- 
caster and receiver, and 
with equal unconcern 
for proximity to local 
stations. Thrill to real 
10 Kilocycle selectivity 
over the whole band! 
Thrill to the fact that 
there's a station at 
every dial point! Then 
cover the 15 -250 meter 
band. Listen to sta- 
tions in Europe, Asia, 
South America, Africa, 

Australia. Enjoy a tour of the entire world, in your own hying room. Then, 
and only then will you fully realize why all major world's records are held by 
Scott receivers and that the new Scott All -Wave is, in all truth, the greatest 
achievement in 
modern radio engi- 
neering. 

The price of the 
new Scott All- 
Wave is amazingly low. You'll be 
agreeably surprised 
when you hear the 
low figure at which 
this remarkable in. 
strument may be 
obtained. 

SCOTT TRANSFORMER CO. 
4450 RAVENSWOOD AVE., CHICAGO, ILL. 

Sole Representative for New Zealand: CHAS. BEGG & CO., Ltd., 21 Princess St., Dunedin, N. Z. 
Sole Representative for Uruguay: ARMANDO 1. LOPEZ, Chile 388 Cerro, Montevideo, Uruguay. 

SCOTT TRANSFORMER CO. 
4450 Ravenswood Ave., Chicago. 

Send me full particulars of the new Scott 
All -Wave Superheterodyne. 

R\.; 

NAME 

STREET 

TOWN STATE 
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A Super -Broadcasting Station of the Future ? 

To cover the whole country by direct waves, towering antennas 800 feet high, located 
in a central radiating position, would be fed by a 1,000- kilowatt transmitter operat- 
ing on 1,500 meters, according to Lieut. Wenstrom's plan. This system would not 

rely on the sky wave with its effect in producing fading in distant receivers 
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Super Broadcasting 
on Long Waves 

This month. Lieutenant Wenstrom goes into a more detailed study of some 
of the problems involved in the system of long -wave super -power broad- 

casting which he proposed in the April issue 

IN the April issue of RADIO NEWS 
we put forward a plan for the 
betterment of American broad- 
casting. It calls for something like seven national stations 

operating at power levels approaching one thousand kilowatts 
on wavelengths around 1500 meters. It is a foregone con- 
clusion that some readers will oppose the plan as visionary 
and impractical, while others will support it as logical and 
promising. Few who are genuinely interested in broadcasting 
can regard it with complete indifference. 

One can easily get too excited about a new and untried idea. 
On the other hand, one can also be so much in a rut that new 
and promising ideas are automatically shunted away from the 
mind. Human beings have thrown away their savings on 
schemes to extract gold from sea water, and other human 
beings used to stand around and laugh at Robert Fulton when 
he was building the first American steamboat. to say nothing 
of the early airplane experimenters. The formula for a reason- 
able middle course, so far as it can be stated in words, seems 
to be that everything must be examined on its merits. 

The Long -Wave Super- Broadcasting Idea 

Briefly summarized for the convenience of readers this 
month joining the discussion, the outline of our national broad- 
casting idea is as follows: On present broadcasting wave- 
lengths signals begin to fade badly from sixty to one hundred 
miles from the transmitter, depending upon the wavelength and 
the type of ground over which the 
signals pass. This fading is errone- 
ously ascribed to various causes even 
in the semi- technical press, but is 
probably due to amplitude equality 
between the constant -path ground 
wave and the variable -path sky 
wave and the phase differences be- 
tween the two. Further out. where 
the sky wave predominates, fading is 
less severe but usually present in 
some degree. There is another type 
of fading called "hashing" which is 
caused by unequal fading of the two 
sidebands of a telephone signal. As 
neither kind of fading can be toler- 
ated under improving standards of 
true broadcasting service, station ser- 
vice areas are arbitrarily limited by 
the occurrence of first fading rings 
and power increases are only useful 
(aside from extension of doubtful 
space -ray service) in so far as they 
extend reasonable signal strength out 
to these fading zones. The useful 
power limit at present broadcast fre- 
quencies appears to be around 50 kw. 

Our present broadcasting system 
is laid out on metropolitan rather than 
rural or truly national lines, and the 
thirty -odd two- hundred -mile circles 
representing the possible service areas 

By Lieut. W. H. Wenstrom of our larger transmitters cover only 
a small fraction of the entire United 
States, as shown in Figure 4. page 

330. of the April article. While the indefinite extension of 
synchronized 50 -kw. transmitters would be a possible way to 
bring city reception to the country dwellers who need it most, 
it is in general much cheaper to cover a given area with few 
large stations rather than many small ones. 

On 1500 meters the signals do not begin to fade until they 
are something like 400 miles out from the transmitter. This 
enormous non- fading area permits the efficient use of very high 
power (perhaps 1000 kw.) to distribute true service broadcast- 
ing to every isolated listener in half a million square miles of 
territory. About seven such stations should bring clear. loud 
and non -fading reception, night and day, summer and winter, to 
practically everyone in the United States regardless of loca- 
tion. Of course. the present largely metropolitan system would 
continue in undisturbed operation. While the plan entails such 
difficulties as receiver changes and wavelength assignments, 
the prospective benefits are probably great enough to justify 
them if experiment bears out our preliminary theory. 

Far from glossing over the disadvantages of the scheme, we 
have been at some pains to discover them and point them out. 
In the same spirit we welcome criticism and discussion of the idea. 

Preliminary Experimental Work 

Even more important 

Figure 6. Shown above is a speculative design 
of the half -wave 1,500 -meter vertical antenna 

supported by a triple -guyed balloon 

than discussion is experiment, particu- 
larly along two lines indicated last 
month. There is need of quantitative 
measurements of the intensity of 
static. in the seven districts of the 
United States: Northeast, southeast, 
north central. northwest central, south- 
west central, northwest and south- 
west. These measurements should 
run at least a year to determine sea- 
sonal variations. Longer studies 
would give the year -to -year changes, 
which might follow the trend of long - 
wave atmospherics as observed for 
some years at the Bureau of Stand- 
ards. Observations should be made 
at 200 kc.. at 750 kc. or other fre- 
quencies within the present broad- 
cast band. and at some other fre- 
quencies as well. This research. aside 
from its value in the present discus- 
sion. would be an important contri- 
bution to the scientific background of 
radio transmission. 

Such measurements are within the 
scope of any well- equipped radio 
laboratory. Probably the simplest 
and most efficient method is that 
used by the Bureau of Standards. An 
autodyne detector feeds several 
stages of audio amplification. An 
audio tone of definitely adjustable 
amplitude is introduced into the 
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CALIBRATED 
MODULATED 
OSCILLATOR 

LOOP 

R.F 
AMPLIFIER 

MICROAMMETER IN 
DETECTOR PLATE CIRCUIT 

AUDIO 
AMPLIFIER 

MONITORING 
PHONES 

Figure 2. Essential parts of a field strength measuring set as 
used for measuring transmission from broadcasting stations, 

usually in portable form and mounted in an automobile 

audio amplifier, and compared either visually or audibly at the 
amplifier output with the atmospherics picked up by the de- 
tector. A separate modulated oscillator is used to check the 
detector sensitivity, which remains fairly constant for long 
periods if filament and plate voltages remain constant. More 
complicated automatic recording methods have been described 
by H. T. Friis in the Bell System Telephone Journal for April, 
1926, by E. H. Kincaid in the Proceedings I. R. E. for October, 
1927, and by S. W. Dean in the Pro- 
ceedings I. R. E. for July, 1929. 

The other experimental field in which 
we should like to see our predictions 
verified is 200 kc. telephone transmis- 
sion in various parts of the United 
States. While some of this hag already 
been done in the northern Appalachian 
section, we need information particu- 
larly on the shape and size of the first 
fading ring not only along the eastern 
seaboard, but also in the flat mid -west. 
in the northern Rockies and southwest- 
ern deserts, and over the steep moun- 
tains and wide, flat valleys of the Pacific 
coast. For every transmitting station 
there must be several field strength 
measurement sets continuously in ac- 
tion. 

Field measurements are now becom- 
ing standardized. Present methods are 
quite fully described in the General 
Radio Experimenter for January, 1931. 
Even a single set, costing as much as 
the automobile which carries it, is likely 
to be beyond the means of the average 
experimenter. The principle, however. 
is simple. A microammeter in the de- 
tector plate circuit, as in Figure 2. in- 
creases its reading in proportion to the 
strength of the received carrier wave. 
These increases are quite small com- 
pared to the no- signal plate current, which is balanced out in 
the more sensitive arrangements. For instance. at New Haven, 
with a normal plate current of 0.4 ma. or 400 .a, WOR at 
Newark. N. J., produces about 10 ;,.a increase, while WEAF at 
Bellmore, Long Island, produces a 100 ua increase. Of course, 
a good radio -frequency amplifier is necessary in front of the 
detector, particularly for a portable set, which must use a loop 
antenna. The expensive part of the installation is a modulated 
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oscillator, which is used for calibrating the receiving system. 
Such a program of 200 kc. transmission tests as we suggest 

could be successfully completed only by some suitable agency 
such as a government department or a large electrical com- 
pany. It is a logical and necessary step before the building of 
the first national long -wave transmitter. 

Technical Possibilities 

Most people with whom we have discussed the long -wave 
super -broadcasting idea have regarded it at first as "startling" 
and "upsetting to present notions." Others have termed it 
"radical." There is nothing radical or new about long -wave 
broadcasting -it has been done in Europe for years -but its 
application on so grand a scale to the United States is un- 
doubtedly new. When one realizes how great a part thought - 
habits and even inertia play in our lives, these reactions can 
only be regarded as natural. In addition, however, the plan 
might be criticized from a transmitting viewpoint as idealized 
and not practical. It might be said that the system is on too 
grand a scale for present technical possibilities, that it would 

cost too much to build and run. and that 
inasmuch as national advertisers care 
little about covering the less inhabited 
districts of Nevada or Alabama, no one 
would pay large amounts of money for 
such a system. 

By way of answering some of these 
questions, let us first turn to the tech- 
nical possibilities of broadcasting trans- 
mission as they are at present. The 
standard high -power broadcast trans- 
mitter of the present has an output of 
50 kw. Figure 5 shows a block dia- 
gram of such a station. The crystal os- 
cillator is followed by a buffer amplifier 
which feeds into a 50 -watt amplifier 
tube. The radio -frequency currents in 
this 50 -watt tube. called the modulating 
amplifier, are modulated by a 250 -watt 
audio power amplifier which is fed by 
the audio speech amplifier. The audio 
tube is larger than the radio tube which 
it modulates so that modulation may be 
100 per cent. -or. in other words. so 
that the steady radio- frequency carrier 
may be varied at audio frequency between 
twice its normal amplitude and zero. 

The older broadcast transmitters used 
to step up the audio and radio currents 
to kilowatt levels separately, modulating 
the output stage. This design. of course, 
entailed duplication of amplifiers all the 

way up the line, and a tremendous amount of audio energy in 
the modulator. which in the case of à 50 -kw. transmitter con- 
sisted of twelve large water -cooled tubes in parallel modu- 
lating eight of these tubes connected as the final radio amplifier 
stage. Under this system. also. the modulation was not over 
60 -70 per cent. 

The more modern 50 -kw. transmitter shown in the diagram 
therefore does its modulating at an intermediate level 
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Figure 7. Possible wave economies in 
long -wave super- broadcasting. Field meas- 
urement stations continually report actual 
signal strength to station engineer, who 
regulates output power accordingly to 

maintain constant intensity 
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Figure 5. Block diagram of a typical 50 -kw. broadcast transmitter, showing successively larger stages to handle increasing 
power. Modulation takes place in an early stage. thus eliminating the duplication of amplifiers and highpower modulator 

stages formerly required 
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represented by the 50 -watt modulating amplifier tube. From 
here on the modulated radio frequency is amplified in exactly 
the same way that the incoming signal is amplified in the radio - 
frequency stages of a receiver; the only difference is that the 
receiver tubes are handling microwatts while the transmitter 
tubes must handle watts and kilowatts -the ratio is something 
like a billion to one. After the 50 -watt modulating amplifier, 
then, comes a power amplifier consisting of two 250 -watt 
tubes. which in turn feeds another stage consisting of two 
water -cooled 5 -kw. tubes. If the energy at this point were 
fed directly into the antenna without further amplification, the 
whole array would be simply a 2 kw. broadcast transmitter. 
But the third power amplifier stage, consisting of six 40 -kw. 
tubes, further steps up the energy and makes the ensemble a 
50 -kw. transmitter. As the carrier must reach peaks of twice 
normal value at 100 per cent. modulation, the total rating of 
the output stage must be at least four times the normal rating 
or 200 kw. Another make of 50 -kw. transmitter uses two 100 - 
kw. tubes in the output stage. 

Fifty kw. transmitters arc manufactured by two or three 
large electrical companies in the United States. They cost 
around $300,000 each. So far about ten stations have actually 
put them into operation and some thirty more are ready to do 
so if their license applications are granted. There is, therefore, 
nothing prohibitive about a 50 kw. transmitter. 

Radiating One Thousand Kilowatts 

The step from 50 kw. to 500 kw. or 1000 kw. involves noth- 
ing more than the addition of a final 1000 kw. stage. The 
largest present tube, manufactured especially for the new 
KDKA station, is rated at 200 kw. Twenty of these tubes in 
parallel should make a 1000 kw. stage with a peak output of 
4000 kw. A large number of tubes in parallel is likely to suf- 
fer from electrical troubles such as parasitic oscillations. it is 
true, particularly at high power. However, in the 1915 Arling- 
ton radiophone experiments 500 tubes were connected in paral- 
lel-a feat which shows what can be done along this line. The 
design of a 1000 kw. broadcast transmitter will be very far 
from plain sailing, but this is true of all electrical design prob- 
lems. Difficulties are to be expected. but the probability is 
that they can be overcome. 

The new KDKA station at Saxonburg. Pa. (thirty miles from 
Pittsburgh), is now actually completed and licensed for experi- 
mental operation between 1 a.m. and 6 a.m. at an output of 
400 kw. While the exact design of the transmitter has not been 
made public, it is reasonable to suppose that it is a standard 
50 kw. transmitter feeding a final power amplifier comprising 
about eight of the new 200 kw. tubes in parallel. These tubes 
are water -cooled, of course. six feet high and eight inches in 
diameter. The antenna is of unique design, being an eight -acre 
circular web supported on 100 -foot wooden poles. This is in 
effect a great condenser, while most of the newer antenna de- 
signs are predominantly inductive. 

The new KDKA transmitter is interesting in several ways. 
It shows for one thing that a 400 
kw. broadcast transmitter is al- 
ready an actuality. It should set- 
tle definitely the value of power in- 
creases in extending service areas 
on present wavelengths. If our 
theoretical reasoning is correct. 
400 kw. KDKA will fade just as 
badly beyond 100 miles or so as 50 
kw. KDKA does now, although the 
signal will be something like three 
times as strong. The new station 
may give fair service at 600 to 1000 
miles, which at least will be no 
worse than that most rural lis- 
teners have to put up with now. 
But judged solely by true service 
within the fading ring. there is rea- 
son to predict that more than 75 
per cent. of the radiated 400 kw. 
will be wasted. The experiment 
would become still more interest- 
ing if it were possible for KDKA 
to increase its wavelength to 1500 
meters in addition to its power in- 
crease. The great difficulty here, of 

1051 

A mobile broadcast transmitter. Such outfits are used to test 
proposed locations for broadcast stations 

FM.A 

course, is that few 1500 meter receivers exist at present. But 
more of this in the next of this series of articles. 

What we have shown so far is perhaps enough to indicate 
that there are no insuperable difficulties in the way of a 1000 
kw. 1500 meter broadcasting station. 

Another question is the amount of interference which such 
a powerful station would cause in receivers tuned to other 
wavelengths. Dr. Dellinger of the Bureau of Standards has 
recommended that stations using more than 5 kw. be located 
outside centers of population by minimum distances commen- 
surate with the power transmitted. For a 5 kw. station this is 
2 miles; for a 50 kw. station it is about 6 miles. Exterpolating 
from these values, we can assume that a 1000 kw. station is 
not going to cause much interference beyond a 30 -mile circle. 

and the few inhabitants of this cir- 
cle can probably tune the station 
out by using wavetraps. No such 
station should be located within 30 

` miles of a city, of course. But with 
the tremendous service area which 
such power on 1500 meters pro- 
vides. 30 miles, more or less, 
would make little difference in the 
entire coverage area. 
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-\ 
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Figure 4. How field measurement sets are used 
to outline the field from a transmitter. The dis- 
tances shown are shortened in relation to the size 

of the automobiles 

Antenna Design 

Another technical question to be 
solved in long -wave broadcasting 
is antenna design. The commonest 
type of antenna, named after Mar- 
coni, is the / wave grounded 
type. The antenna itself may be a 
straight wire / wavelength high, 
or a bent wire or group of wires 
having somewhat less height but 
more capacity to ground. At the 
average broadcasting wavelength 
of 400 meters / X is about 330 
feet, and (Continued on page 1104) 
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Early Heinafone automobile set in the days before single control was 
demanded. Installation included a redesigned instrument board to 

accommodate the radio apparatus 

THE automobile radio receiver is older than broadcasting. 
Indeed, the combination of the motor car and the 
radio set dates back long before the days of broadcast- 
ing, when all that could be heard over the ether were 

telegraph code signals. 
With the inception of broadcasting the installation of radio 

sets in automobiles became more common. but did not meet 
with popular response, due to the number of intricate problems 
which could not be solved by the average listener. 

The transition of automobile radio, however, has been 
rapid within the last two years. First attempts to solve the 
many problems of mobile reception were begun about four 
years ago when the Heinafone Corporation first developed an 
adequate receiver which met with the requirements of automo- 
tive reception. 

This installation consisted essentially of a sensitive tuned 
radio -frequency set installed behind the dashboard of the auto- 
mobile, with the necessary con- 
trolling instruments mounted on 
a reconstructed instrument board, 
which, in addition to containing 
all of the devices essential to the 
operation of the car. had two 
tuning dials, volume control and 
switches for the radio installation. 

The problems encountered in 
conjunction with the operation of 
the radio receiving set in the au- 
tomobile while in motion were 
numerous. The major difficulty 
was experienced with ignition sys- 
tem interference. (Above) 

Automobile radio in its present The National set before 
state of development has been installation. The unit at 
available to the motor car owner the right contains the re- 
for about a year. Last spring saw ceiver and all controls 
no less than a dozen radio manu- 
facturers enter the field. This 
widespread acceptance of the idea has contributed no small 
amount to the solution of the many problems involved. and 
today it is possible to choose between any one of a dozen 
makes of automotive radio sets and have them installed in anv 
make of car for a nominal cost varying between $100 and $200. 
Moreover, a number of popular car manufacturers are incor- 
porating as standard equipment a built -in antenna which mate- 
rially simplifies the installation problem. 

At one time it was felt that nothing short of a superhetero- 
dyne receiver was practical for reception in an automobile, 
because of the necessarily small antenna. Development of the 
screen -grid tube has, however. made tuned r.f. receivers entirely 
practical for this service. 

Perhaps the greatest problem of an automobile radio has 
been to eliminate interference caused by the ignition system of 
the motor. Each spark plug in effect acts as a small trans- 
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Radio as 
That auto radio has reached a 
from the fact that manufacturers 
stations throughout the country and 
radios in special models and others 

By Everett 

mitter. Each time one is discharged, it causes a 
buzz to be heard in the receiver. When the motor 
is running at normal speed. this buzz becomes con- 
tinuous and makes reception practically impossible 
above the noise. 

Several systems have been devised for elimina- 
tion of this interference. By virtue of the fact 

that most sets utilize the automobile battery for supplying the 
power necessary to heat the filaments of the vacuum tubes. 
there is a more or less direct connection between the sparking 
plugs and the radio set. Tests have shown that interference 
from this source is greatest at the lower dial settings. Ac- 
tually, oscillation from spark plugs takes place at about ten 
meters, but the interfering wave is extremely broad. 

Engineers have largely solved this problem by suppressing 
the high frequency oscillating effect of the spark plugs. This 
is done by connecting high resistances in series with each spark 
plug. and on the top of the distributor. These resistances allow 
the high tension currents to flow to the plug points without 
materially impairing the power. but prevent the passage of the 
undesired high- frequency currents into the wiring and battery 
system. Interference from the ignition system has been re- 
duced in modern automobile sets to the point where in the 
majority of cases it has a negligible effect on reception. 

It is evident that the automo- 
bile receiver must operate with a 
very limited antenna. and yet de- 
liver a moderately loud signal to 
the reproducer. Sensitivity must 
be equivalent to that of a good 
home receiver. The standard 
generally adopted by automobile 
set makers is sensitivity of about 
20 microvolts input when the set 
is required to give an output of 
30 milliwatts. This performance 
must be obtained with economy 

Control unit for the Bosch automobile radio set. Tuning is 
accomplished by means of the knob on the left of the instru- 
ment, while the volume control is on the right. The "On -Off" 

switch is provided with a key. 
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You Go 
highly practical stage is evident 
are organizing installation service 
several makes of cars are including 
as extra equipment on all models 

M. Walker 

of space. weight and batteries. Construction must 
be rigid in order to stand up well under the tre- 
mendous vibration to which the set will be sub- 
jected, dust -proof, and must be simply controlled 
from the instrument board. 

Naturally, with the limited antenna, the radio -frequency gain 
must be reasonably high to permit reception of stations up to 
a distance of at least fifty miles. 

In considering antenna systems there are almost as many 
different types of aerials which may be installed as there are 
different types of cars. It has been found that the antenna 
which will perform most efficiently in one body type car will 
give entirely different results in another. Up to certain limits, 
a large antenna will give greater signal strength than a smaller 
one. The current flow in a receiving antenna is directly pro- 
portional to its length, to its effective height, and inversely pro- 
portional to the resistance of the antenna. 

Simplifying this statement, it means that the greatest signal 
strength would be obtained with the 
antenna located at the highest point. 
which naturally would be assumed to 
be the roof of the car. The effective 
height of the antenna, however, is 
measured by its distance from the 
ground. In many modern cars, metal 
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The modernists of two decades ago enjoyed( ?) radio on the road, 
although it involved a massive loop and individual head phones 

At the right is a Crosley radio set in- 
stalled on the instrument hoard where 
the control unit can be seen. The set 
and loud speaker are mounted on the 
dashboard which separates the motor 

from the driving seat 

construction is used throughout the body. In such cases the 
effective height would not be between the aerial and the earth, 
but between the wires and the nearest metal portions of the 
car. This is one of the most important factors considered 
in the installation of radio in the automobile. 

In automobile radio, logically enough. it is impossible to 
secure a direct ground connection. Therefore, it is necessary 
to employ the car chassis as a counterpoise. This has the 
same effect as using a ground. by virtue of the capacity rela- 
tion between the metal portions of the automobile and the 
ground over which it passes. 

It cannot be concluded, therefore. that the ideal antenna 
is one made up of screening placed in the roof of the car. 

The trend in modern car design is 
toward the use of all metal con- 
struction. In such cars, when the 
overall dimensions of the antenna 
are increased, the effective height 
is decreased. If the antenna ap- 
proaches too close to the body of 
the car. or to the dome light, or 
associated apparatus, the efficiency 
of the antenna is apt to be rather 
low. unless adequate separation is pro- 
vided. 

Experiments conducted over a 
period of years have more or less es- 
tablished the fact that the antenna 
should be at least three inches from 
all metallic portions of the car. 

However. it is practically impossible by force of circumstances, 
and it must run parallel and close to the metal side post of 
the car. This close relation offers a path of leakage between 
the antenna and chassis which should be reduced to a mini - 
muni. This capacity also has a tendency to destroy the elec- 
trical balance of the receiver. Practice has found that the 
best results are to be obtained with the lead -in run down the 
right front post of the car. 

Antenna lead -in requirements are altered considerably in 
different types of cars. For instance, in the case of the limou- 
sine and town cars, the automobile is divided into two sec- 
tions. It is then necessary to confine the aerial to either one 
section, or construct it in two sections. and link the two to- 
gether. 

In the case of the open car or roadster. where the top is a 
folding type. installation of the aerial in the roof becomes 
more difficult. This has been accomplished in most cases by 
using flexible wire run under the inside lining of the hood. 
About 100 feet of wire. run back and forward, each wire being 
spaced about three inches from the next, will suffice for such 
an antenna. 

A type of antenna which virtually solves all these problems 
and which gives reliable results is the capacitor plate antenna 
mounted under the car chassis. Several automobile radio set 
manufacturers have adopted this type antenna. It completely 
avoids any necessity for ripping the top of the car off for 

The Philco '1 ransitone auto receiver with the case partly removed 
to show compact design. The oblique shaft in center of set leads 

to tuning dial on instrument board 
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At the left is shown a method of 
installing ignition oscillation sup- 
pressors. One is used in series with 
the high tension lead at each spark 
plug and one in the main lead to the 

distributor 

erection of the antenna, and then replacing it 
-a job which can be done only by an experi- 
enced automobile top worker. 

Tests have shown that with this type an- 
tenna there is less tendency for pick -up of 
ignition noise. Unless the roof antenna is 
properly designed, it being located above the 
chassis, with the ignition system virtually in 
between antenna and counterpoise, it has a 
greater tendency to pick up ignition disturb- 
ance. 

It can also be shown that the sub -car an- 
tenna can be designed so as to have even 
greater effective height than the roof aerial. 
The approximate capacity of such an antenna 
would be about 250 micromicrofarads. As 
shown in the diagram the capacity between 
the plate and the chassis, and the plate and 
the ground would serve to pick up the radio 
frequency current necessary to receive the 
broadcasting signals. Furthermore, it has the 
advantage of being located near the receiv- 
ing set, and it is not necessary to run the lead 
wire adjacent to the car frame for any ex- 
tended length. 

So much for antenna design. Now for con- 
sideration of the receiving set itself. Prac- 
tically all of those available on the market at 
the present time make use of screen -grid valves in a tuned - 
radio- frequency circuit. The popular type tube for this pur- 
pose is the 24 type. While this valve is designed for use in 
alternating current sets, it has a number of particular advan- 
tages which make it practical for automotive radio. It is 
rugged in construction, and above all is practically free from 
microphonic noises. 

In order to obtain the necessary 2.5 volts for the filament 
circuit from the six volt storage battery used in the car, it is 
necessary to wire them in series. Three such valves are usually 
connected in this manner. This delivers approximately two 
volts to the heating filament of each tube, and has been found 
satisfactory under normal conditions. In other sets two such 
valves are connected in series, and the filament voltage is re- 
duced to the proper value by means of a fixed resistance in 

the battery circuit. 
In the automobile radio set, the amount of volume necessary 

is not great because of the small size of the automobile enclo- 
sure. If the average home set were installed in the automo- 
bile, adjusted at normal house volume, it would sound ter- 
rifically loud. One stage of audio frequency amplification is 

therefore usually adequate. High sensitivity is provided by the 
sensitive radio -frequency amplifiers employed. 

Receivers in general are designed for mounting directly be- 

hind the dashboard which separates the engine compartment 
from the driving seat. They are controlled by means of a 

remote tuning device which attaches directly to the instrument 
board, usually in front of the seat to the right of the driver. 

Tuning controls consist essentially of a station selector, 
volume control and "on" and "off" switch. Methods of tuning 
the variable condensers in the set vary somewhat but in prin- 
ciple of design are essentially the same. This tuning control 
is attached to the instrument board by means of a clamp. 
Control of the set is obtained by means of either a chain 
cable, similar to that used to drive the speedometer, or by 
means of a direct shaft with the necessary differential joint con- 
nections to drive the tuning shaft, which usually is at right 
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angles to the instrument board of the 
automobile. 

Of the types used, perhaps the best 
control is obtained with the direct shaft. 
When properly adjusted it is not apt 
to have any lag motion, while the flexi- 
ble chain contained in a flexible hous- 
ing is apt to lag when the direction of 
turning the control is reversed. How- 
ever, in sets where this system is used, 
lost motion has been reduced to a mini- 
mum. 

Shielding of the set is important. In 
addition to shielding out motor inter- 
ference, it protects the receiver from 
dust. 

While power to operate the filaments 
of auto sets is obtained from the auto- 
mobile storage battery, the necessary 
plate potential is obtained from con- 
ventional B batteries. Such batteries 
are usually contained in a metal battery 
box mounted under the rear floor boards. 

Above is the complete Bosch equip- 
ment, which includes "B" batteries 
and battery box, shelf, tubes, the set 
and speaker and the tuning control 
at the lower right with its flexible 

shaft to receiver 

At the right is an installation of the 
"B" battery box under the rear floor 
boards of an automobile. The con- 
tainer is assigned to hold three 
standard 45 -volt batteries. A cover 
over the top fits flush with the floor 

Connection to the set is made through wires contained in a 
shielded housing which eliminates any tendency for ignition 
pickup in the battery wire circuit. 

While no automobile set manufacturer has attempted to de- 
velop other than the use of batteries as a means of obtaining 
the plate battery power, it might be suggested here that an- 
other means of obtaining such power would be by means of 
a dynamotor operated from the storage battery. Such a 
generator would require only a small amount of power to 
run. The plate power consumed by the average auto set 
does not exceed fifty milliamperes. A dynamotor designed 
to generate such power would take small drain on the battery. 

Perhaps the major reason why automobile radio was not 
more widely accepted last year, when it was first introduced in 
its present practical state, was due to the installation prob- 
lems. The merchandising problems also presented difficulties. 

However, this year manufacturers are prepared to cope with 
this problem. In addition to designing less expensive sets, 
they are making preparations for the establishment of service 
stations throughout the country. A number of these set 
makers are in the battery service field, and are preparing to 
equip all service stations to make installations. 

Among the manufacturers making automobile radio sets are: 
the Philco Radio Company, which is entering the field for 
the first time this year; The American Bosch Magneto Corn - 
pany, The National Company, the Crosley Radio Corporation, 
The Delco -Remy Company, Silver -Marshall, Inc., and others. 

Philco is entering the field for the first time this year, and 
has incorporated Transitone, a pioneer automobile radio manu- 
facturer, and will produce Philco -Transitone sets. 

While older than broadcasting, engineers did not begin to 
attempt to solve the problems of installing sets in cars until 
four years ago. During this period tremendous progress has 
been made. Today it is possible to receive radio programs 
with reliability over distances between fifty and 100 miles 
while touring along the country highway -truly a remarkable 
achievement. 
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Giant Loud Speaker 
Has Fifteen-Mile Range 

A mammoth German loud speaker, a product of Siemens and Halske, weighs 
450 pounds, is built into a baffle board five yards square and covers a distance 

of fifteen miles without distortion of the high or low frequencies 

By Hans H. Reinsch 

AFEW months ago the residents of Berlin were given 
an extraordinary concert -one in which the music. 
curiously enough, seemed to emanate from the air 
itself. Thousands of people in the streets stopped 

and looked up, but it was quite im- 
possible to discover the source of the 
music. 

Publicity releases later announced the 
fact that this "concert from the clouds" 
had been broadcast from a new giant 
loud speaker installed on the roof of the 
research laboratory of Siemens and 
Halske, of Berlin. 

The volume of this new type of 
speaker is so immense that music and 
speech can be heard over a distance of 
approximately 15 miles. In the case of 
the incident described, the volume ac- 
tually obtained corresponded to that 
which can be produced by an orchestra 
of some 2000 musicians. It is claimed 
for this speaker that the quality of re- 
production is not impaired at all by 
this tremendous volume but remains 
perfectly true to nature. 

Due to certain technical and design 
features, the speaker has an equal re- 
sponse to high and low frequencies. 
This achievement has been made pos- 
sible by producing a magnetic field of 
very great flux density in which all lines 
of force are at right angles to the vi- 
brating conductors. The reproducer has 
a total weight of about 450 pounds and 

is built into a baffle 
square yards. 

A current of 120 a 
the leads feeding the 

3l1M1N3 
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Groisltutspraçtlar 

Above is a close -up view of 
the giant Siemens and 
Halske loud speaker unit de- 

scribed in this article 

At the left is a loud speaker 
installed on the roof of the 
Berlin station. from which 
point the initial experiments 

were carried out 

At the right is shown a pan- 
oramic view of the city of 
Berlin from the balcony on 
which the loud speaker was 
mounted. This glimpse gives 
some idea of the immense 
distance covered by the mu- 
sic broadcast through this 

speaker 

board which measures approximately 5 

mperes passes through the voice coil and 
power current to the speaker unit, where 

it is converted into sound, are cables as 
thick as fingers. The diaphragm gener- 
ating the sound waves is made of 1.5 
mm. aluminum sheet to withstand the 
strain of the vibrations which will move 
the diaphragm a total distance of up to 
four -fifths of an inch. 

The speaker unit is of the electro- 
dynamic type and will handle energy 
ranging from 600 to 800 watts, the ra- 
diated energy amounting to about 200 
watts. This latter causes a large varia- 
tion in the air pressure, which it was 
possible to notice as far away from the 
speaker as 55 yards. 

One of the Siemens and Halske repro- 
ducers was installed on the tower of the 
Berlin transmitter during the recent 
Berlin exposition in the German capital. 
and it was on a Sunday morning that 
the speaker was first put into operation. 
Simultaneous with the ringing of church 
bells throughout the city, this giant 
speaker burst forth with the strains of 
a popular German song -now current 
in this country -"Oh, Donna Clara." 
The churchgoers were sufficiently upset 
by this to put in complaints at eleven 
police stations in different parts of the 
city. The (Continued on page 1098) 
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any later time. clockwise rotation should be desired, because of 
any change in the standard method of scanning, the direction of 
rotation of the motor can be changed very easily by reversing 
the connections of the red and blue leads of the motor. 

The speed of the motor is varied by adjustment of rheostat 
R4. When the speed is adjusted to approximately the speed of 
the t'tansmitter scanner. the synchronizing unit effectively locks 
it in step with the transmitter and keeps the picture in frame. 

Assembling the Television Unit 

The first step in building the television unit is to assemble 
the synchronizing phonic wheel and magnet mounting on the 
motor and mount the motor in the cabinet. The various ele- 
ments used in the motor assembly are shown in Figure 1. The 
magnet mounting adjusting rod, LR, is screwed into the magnet 
mounting L and the assembled magnet mounting is then slipped 
over the shaft and centering boss of the motor frame. The 
shoulder on the upper part of the motor, over which the mag- 
net assembly is fitted. will probably have to be sand -papered to 
ru.., et,. jinn ynn,..t en no In nlln.,r thu mnanut ncenmhl , to mM/P 

Figure 11. A photo- electric sorting device and. Figure 10, at right, a schematic 
arrangement of same. The method of operation is explained in the text 

which is, in turn, utilized to decrease the bias of the second 
amplifier tube and increase its plate current. With this type 
of amplifier, the plate current of the second tube is at all times 
approximately proportional to the amount of illumination on 
the photo -electric cell, regardless of the rate of change of the 
applied light. 

If it is desired to amplify a rapid change (i.e. of the order of 
audio frequencies) in light intensity, a somewhat higher am- 
plification factor may be obtained by using transformer coup- 
ling as shown in Figure 6. It is obvious that slow changes in 
light intensity, or the initial light on the phototube will not 
affect the plate current of the second tube. as only rapidly 
varying currents in the primary of the coupling transformer 
will induce a voltage in its secondary which is applied to the 
grid of the second tube. 

Phototube Light Sources 

The discussion, so far. has concerned the phototube and the 
methods of amplifying its energy. In order to make intelligent 
use of such amplifier schemes, it is necessary to consider the 
proper methods of directing light on the cell. 1Iany devices 
operate from the interruption or partial interruption of a light 
beam from an artificial source. In constructing such a light 
source it must be borne in mind that it is only necessary to 
direct a small but intense spot of light on the light- sensitive 
tube. An incandescent bulb produces light from a heated fila- 
ment which is heated to practically the same temperature for 
any bulb from the smallest to the largest. If the image of the 
filament of a large bulb is concentrated on a phototube it simply 
produces a larger spot of light of about the same intensity as a 
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much smaller bulb. This, of course, means that 
nothing will be gained in using a large bulb as 
a light source; in fact, it will be found wise to 
use an ordinary 21 c.p. automobile headlight 
bulb. Slight advantages for some applications 
may be gained by using a specially constructed 
bulb, with a straight filament instead of a 
coiled filament structure. The advantages. for 
most experimental uses, are so slight. however, 
that the extra cost of a special bulb is not 
always justified. 

If the bulb is simply placed in the open. a 
sufficient light intensity for satisfactory opera- 
tion will not reach the phototube except for 
extremely short spacings between the phototube 
and light source. For greater distances. a para- 
bolic reflector, or simple convex lens placed at 
a distance from the bulb equal to its focal 
length, will concentrate the light into approxi- 
mately parallel rays. If the scheme is to work 

for distances more than a very few feet. it will also be neces- 
sary to use an additional lens in front of the phototube to col- 
lect and concentrate the light on the phototube. Figure 7 

shows such an optical system. Plano -convex or double - 
convex lenses (2 to 6 inches in diameter) of a focal length of 
from two to six inches will be found satisfactory. A cheap 
reading glass will generally meet these specifications. 

The lens in front of the light source should be so placed 
that a sharp image of its filament will be thrown on a flat sur- 
face at about the same distance as it is expected to work the 
phototube. It will be found that the distance from the bulb 
to the lens is the focal length of the lens except for extremely 
short operating distances. The collecting lens in front of the 
phototube should be similarly placed at its focal length so that 
the collected light is focused on a small. intense spot on the 
cathodes of the phototube. 

Figure 3 illustrates a commercial form of light source. for 
industrial applications, where the bulb is mounted in a suitable 
box with means for adjusting its focus. 

Detecting Smoke With the Phototube 

If a light source is directed on a phototube as shown in 
Figure 7 and the phototube amplifier is connected to cause an 
increase of current with a decrease in light (Figure 3 of this 
article or Figure 8 of the April article, which is essentially the 
same circuit excepting for d.c. voltage supply), a comparatively 
small puff of smoke intercepting the light beam will cause an 
appreciable increase in amplifier -tube plate current. It is pos- 
sible to adjust such a set -up so that a fairly strong puff of 
cigar or cigarette smoke will cause enough current change to 
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driving collar member and the top face of the 
phonic wheel. It will then be found that the 
toothed wheel is free on the shaft of the motor but 
will be carried around when the shaft revolves by 
the flexible connection to the shaft through the 
springs which connect it to the ends of the driving 
collar rods. 

Mounting the Motor Assembly 

It would be found much easier to work inside 
the cabinet if the viewing chute or shadowbox at 
the front is left off until the other parts are corn - 
pletely assembled in the cabinet. It will also 
help considerably, in handling the cabinet and 
working in it, to unscrew the lid of 
the cabinet and lay it aside until all 
the parts in the cabinet are assembled 
and wired. 

The next step in building the unit 
is to mount the motor assembly in 
the cabinet as shown in Figure 3, with 
the end portion of the magnet ad- 
justing rod, LR, projecting through 
the slot provided at the side of 
the cabinet. The motor should be 
placed with its shaft exactly in the 
center of the cabinet. When this has 
been done, mark the center of the 
motor mounting holes with a center - 
punch. The motor can then be re- 
moved and the mounting holes drilled 
through the bottom of the cabinet. 
A No. 6 size or slightly larger hole 
will do. 
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Cushioning the Motor 

In mounting the motor, slip a washer over the mounting 
screw. Then insert the mounting screw through the base of 
the cabinet from the bottom. Slip one of the rubber cushion- 
ing washers, provided for the purpose, over the screw after it 
enters the cabinet and then insert the screw through the mount- 
ing foot of the motor, placing another rubber washer over the 
screw. Then slip a metal washer over the screw, on top of 
the rubber washer and finally thread a nut on the end of the 

W 
Figure 1. The motor with its auxil- 
iary parts ready for assembly. Details 
of assembly are described in the text 

Figure 2. The motor assembly com- 
pleted and ready for installation in the 

cabinet 

screw. By using this method of 
mounting. the motor will be floated be- 
tween the two rubber washers which 
will absorb any vibration created by 
the running motor. 

The three screws should be tight- 
ened up evenly, after making sure that 
the center of the shaft is in the center 
of the cabinet. Otherwise the shaft 
may lean at an angle instead of being 
at right angles to the base of the 
cabinet. 

Next place the 2 mfd. condenser, C4. in the corner of the 
cabinet as shown in Figure 3 and fasten it in place by screwing 
four /" wood screws into the base, side and back of the cabi- 
net. Then mount the snap switch, S, and the rheostat, R4, 
on the front panel as shown. The mounting nuts of the rheo- 
stat should be adjusted so that the rheostat resistance element is 
as far back from the panel as possible. 

The scanning belt can now be assembled on the scanning 
drum. 

--- FRONT OF CABINET -- 

NT---. ., 

G 

-NEON TUBE 
SOCKET 

-- BROWN LEAD 
GREEN LEAD 

- NOTE - -- 
LEADS MARKED 

COME FROM MOTOR 

---REAR OF CABINET - -- 

:BLACK LEAD 

-t -- --BLUE LEAD 

C4 

-- LOCATION OF PRONGS 
LOONG INTO 

-rum BASE 
IOE 

Figure 7. The picture wiring diagram of the complete unit, showing the detailed 
wiring of all parts. The symbols correspond with those in the other illustrations 

Handle Scanning Drum and Belt 
Carefully 

The importance of handling the scan- 
ning drum and belt carefully cannot be 
stressed too strongly. The drum and belt 
have been made with precision exactness 
and must be kept so to give good results. 
The belt will run true. the scanning holes 
keeping within five- thousandths of an inch 
of a straight line. provided the belt and 
drum are not bent out of shape by care- 
less handling. Always pick up the drum 
by the heavy collar at its center. Bending 
the drum or belt is sure to result in the 
appearance of lines which will ruin the 
picture. 

If you hold the closed circle belt up 
to the light. you will see a complete single 
turn spiral of very small. square holes. 
These are the scanning holes. The effi- 
ciency of the television receiver depends 
largely on the accuracy with which these 
holes are made and spaced and the true 
running of the belt. 

Near one edge of the belt you will find 
five elongated holes. or slots, spaced to cor- 
respond with the five pegs projecting on 
the inside of the drum flange. To mount 
the belt in the drum, bend the belt into 
the shape shown in Figure 5 and place it 
inside the drum with the edge of the belt 
containing the (Continued on page 1094) 
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Policing the Ether Lanes 
Uncle Sam spent a quarter of a million dollars for his radio receiver, but it 
is no ordinary receiver. It reaches out to the ends of the world to check rep 

on the transmitters deviating from assigned frequencies 

By Martin Codel 
OUT on the Nebraska prairie, 

not very far from the geo- 
graphical center of these United States, stands radio's 
super -policeman -a sort of robot traffic cop of the 

ethereal wavelengths. 
If you should detrain at Grand Island, Nebraska, and travel 

about seven miles westward along the Lincoln Highway, tra- 
versing a level sandy plain unusual for its lack of vegetation, 
you would come to a turn -off leading for a quarter mile or so 
to where this robot cop stands his lonely vigil. 

Your eyes would behold a few innocent -looking, squat new 
buildings; all around them, covering 50 acres of the flat lands, 
they would also see a veritable forest of tall cedar poles looking 
for all the world like telephone poles but sup- 
porting a maze of wires strung in intricate pat- 
terns and stretching in all directions. (See 
Figure 1.) 

You are at the standard frequency monitoring 
station of the Radio Division of the U. S. De- 
partment of Commerce. Those buildings and 
that jungle of wires figuratively constitute 
America's "policeman of the air." Radio's 
traffic cop is nothing more than a radio receiv- 
ing system; but - 

He has probably the most sensitive ears in 
the world, for there is hardly a radio sta- 
tion anywhere in the world. broadcasting 
or telegraph, that he cannot hear! 

Enter the brick structure labeled "Main 
Building," Figure 3, and you will see panels 
and loops and loud speakers and gadgets 
galore, all shining new, all neatly and pre- 
cisely arranged, all looking as though they 
mean business. They do mean business. 
They are there for a real purpose; other- 
wise the federal government would hardly 
have agreed to expend a quarter million 
dollars or more to have them there. 

Over that maze of antenna wires come 
radio -frequency impulses from every nook 
on this earth of ours. By means of 
those instruments, trained men can tune in 
those impulses and hear what they are saying, 
whether they sputter forth dots and dashes or speak 
a native tongue. With those instruments, it is pos- 
sible to measure to within one part in one million 
whether the radio frequencies are precise, i.e., 
whether they are deviating or "wobbling" from their 
assigned positions in the wavelength spectrum. 

Radio's traffic cop bellows forth no orders or 
abuse. He has a meek little voice, only 750 watts 
of power behind it, over which he telegraphs his 
findings by radio to Washington. More frequently 
he uses the wire telegraphs to inform Washington or 
to inform the station which he has been measuring. 
He is exacting as a scientist in his determinations; he 
is mild as that same scientist in his "human" 
relations with offenders. They are given every 
chance to come within standard. to stop wobbling 
off frequency, to make the ether channels safe for 
their own travels as well as for others to travel. 

The measurement of frequencies according to 
precision standards fixed by the U. S. Bureau of 
Standards is, then, the purpose of our "policeman 
of the air." If you are a DX fan, the monitoring 

man might let you have a few mo- 
ments' thrill tuning in -well, Russia's 

Radio Moscow on the long waves with its constant flow of 
news and propaganda; that broadcaster in Malabar, Java; a 
broadcaster out in New Zealand; France's Tour Eiffel; Ger- 
many's Koenigwüsterhauser, and code stations all over the 
world. Or it might be Mukden, up in Manchuria, talking 
about an earthquake, as it actually happened to be a few 
months ago. That's easy. the monitoring man will tell you, 
very easy, if the station is using substantial power on a clear 
channel. Easier still to hear North American stations -though 
there has to be a lot of manipulating of antennas to catch the 
call letters of the stations on channels that are badly hetero- 

dyned because they are so crowded with a mul- 
tiplicity of stations. 

"We haven't gone after any station yet that 
we haven't been able to receive, at least to catch 
its call letters," says S. W. Edwards, super- 
visor of development and production of the 
Radio Division, the man who conceived and 
built the government's standard frequency mon- 
itoring station at Grand Island. 

Glance over the list of stations heard up to 
the time of this writing, early in February, or 
before the station had gone into everyday 

operation, and it looks like a voluminous 
compilation taken whole from a gazetteer 
of the world. There are tricks to every 
trade. and there are certain little tricks 
whereby this remarkable station can be 
made to tune in even the stations wanted 
on the badly heterodyned channels. For 
measurement purposes, of course; it would 
hardly do to promise real entertainment on 
those channels. 

The Grand Island development is Ed- 
wards' brainchild. He conceived it about 
five years ago while he was federal radio 
supervisor at Detroit. With his chief, 
William D. Terrell, director of the Radio 
Division, he went to the then Secretary of 

S. W. Edwards, 
velopment and pr 
dio division, Dep 

me 

supervisor of de- 
oduction of the ra- 
artment of Corn- 
rce 

Figure 1. This photograph conveys some idea of the complexity of the 
antenna systems. The multitude of poles are only a part of those used 
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Commerce, Mr. Hoover, with the idea. The next step 
was to enlist the support of the country's leading radio 
engineers. They were wholeheartedly in favor of the 
project. 

It was decided that the best place for the measuring 
station would be somewhere out in the Middle Nest. 
Extensive field strength tests were made throughout the 
Corn Belt. Reception conditions were found to be 
exceptionally good almost everywhere in the prairie 
regions. It then became a problem of elimination to 
choose one site over another. 

The Grand Island site was chosen because of its cen- 
tral location, the nature of the terrain and the fact that 
neither radio, telegraph. telephone nor man -made inter- 
ference were there to cause trouble. Grand Island is 
just about equidistant by air line between Boston and 
Los Angeles. 

Congress appropriated first $50,000 and then $30.000 
for the land, buildings. road and communications lines. 
Under earlier departmental appropriations, about $200.- 
000 was made available for the equipment for this and 
a group of secondary standards planned by the division. 
Fortunately for the government. the Grand Island Cham- 
ber of Commerce donated the 50 -acre tract. By October, 
1930, the plant was ready for operation. except for a 
delay in the arrival of the two Diesel engines needed for 
its independent power plant and for the delay in obtain- 
ing sufficient personnel to man the station. 

The land was surveyed for the antenna layout before 
the buildings were planned. Eleven different antennas 
were led out on Great Circle bearings. Four were multiple 
doublets, each 312 feet long with the doublets in parallel every 
eight feet to build up bigger voltages. These antennas are not 
unlike those used by the Radio Corporation of America's long - 
distance receiving stations at Riverhead, L. I. They are ex- 
clusively used for high -frequency (short -wave) receptions and 
are so placed that their reception effect is directional. 

One set of these doubtlet antennas. tuned to the range of 
from 25 to 75 meters, is pointed toward London and tunes in 
stations in eastern United States and Europe. The other set. 
tuned from 65 to 175 meters, is pointed to Porto Alegro. just 
north of Rio de Janeiro. to take in the continent of South 
America, all Central America. the Vest Indies and the south- 
ern part of the United States. To hear western United States 
and Asia on these frequencies, the station depends upon round - 
the -world impulses. 
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Figure 5. 

,k 4 

The two 200.3,000 meter receivers with their loops for use 
in emergencies 

Two 200 -foot single doublets covering the band from 100 
to 225 meters and two 150 -foot single doublets covering the 
band from 40 -100 meters. non -directive and not as reliable as 
the multiple. complete the doublet set -up. 

Next there is a so- called "general purpose antenna." which 
simulates as closely as possible conditions under which the 
average broadcast listener receives. It is tuned to the broad- 
cast band from 200 to 550 meters. although it has considerable 
overlap. 

Then there is a vertical antenna for tuning just below the 
broadcast band in the upper range of the high frequencies. It 
consists of a brass tube 65 feet long mounted on 8 -inch stand- 
off insulators along the side of one of the 60 -foot cedar poles 
which support all but the long -wave Beverage antenna. The 
vertical antenna is for general all- around high -frequency recep- 

tion and ties in with one 
of the multiple doublets 

BROADCAST WAVE 
ANTENNA 

BEARING N.82' 30 E. 

tli.: .;. 

EUROPEAN 
ANTENNA 

BEARING N.43.26' E. 

t- 

VERTICAL 
SHORT WAVE 

ANTENNA 

2 WIRE 
TRANSM'S'N 

UNE 

zoo' DOUBLET 
100-225 M. RANGE 

ZOO' DOUBLET 
r. t 100 -225 M. RANGE 

-.....- 

PORTO ALLEGRO 
ANTENNA 

BEARING N.IAC' 

150' DOUBLET 
_....... . 40 -100 M. RANGE 

150' DOUBLET ----------- 
40 -IOO M. RANGE 

TRANSM'S'N 
LINE RACK--- . -iy- 

GEN'L PURPOSE 
ANTENNA 

I 

MAIN 
BUILDING 

LOW FREQUENCY 
.- ..LOOP ANTENP' 

Figure 2. The layout of the antenna systems, which include eleven antennas. four of «hick are 
short -wave directional systems, indicated by the grid -like forms at the upper right and left 

to lessen fading. 
The eleventh antenna 

is of the Beverage type, 
consisting of one single 
strand of No. 12 hard - 
drawn copper wire 1440 
feet long and running 
due east from the main 
building. While con- 
structed for the broad- 
cast band, it also is 
adapted to receive ra- 
dio beacon signals on 
1000 meters, and the 
monitor can consis- 
tently tune in aviation 
beacon stations as far 
away as Bellefonte, Pa.. 
and Oakland, Calif. 

Finally, there is the 
loop antenna, probably 
the largest of its kind 
in the world. It con - 
sists of two loops at 
right angles, each 500 
feet long and 40 feet 
high on the sides. They. 
too, are mounted on 
60 -foot poles. They 
can tune the long 
waves between 3000 
and 30.000 meters. 
(Cont'd on page 1111) 
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f! ELECTRIC EYES 

Figure 9. A model set up to demonstrate the action of an automatic phototube operated fire extinguisher 
system as described in this article 

TT is frequently more convenient to 
operate a photo -electric cell and its 
amplifier from an a.c. voltage 
source than from "B" batteries. 

The characteristics of circuits given for 
d.c. operation are not appreciably 
changed if the amplifier tube filament is 
supplied with alternating current and 
the plate and bias voltages supplied 
from any standard "B" eliminator. 

A circuit that is satisfactory for many 
applications, although somewhat less 
sensitive, may be obtained by utilizing 
"raw" alternating current as a plate and 
grid -bias supply. When an a.c. potential 

THE 
previous article in the A pril 

issue discussed the construction 
and characteristics of the modern photo- 
tube and its use coupled with a single 
thermionic amplifier tube supplied with 
d.c. filament, bias, and plate potentials. 
This discussion takes up the use of the 
phototube in connection with a.c: 
operated amplifiers, multi -stage photo- 
tube amplifiers, the selection and use 
of a proper light source, and some of 
the more prominent applications of 
phototube devices. Tus EDITORS. 

is impressed on a cell and its amplifier, 
an appreciable current will be conducted only during a portion 
of alternate half cycles -the result is naturally a lowered sen- 
sitivity than that obtained in a circuit where the current is 
flowing continuously. 

An a.c.- operated phototube amplifier circuit arranged to give 
an increase in the amplifier tube plate current, with an increase 
in light on the phototube, is shown in Figure 1. The opera- 
tion of the circuit may be better understood if it is remem- 
bered that the devices operate oidy during the period when 
the end of the transformer connected to the amplifier tube 
plate circuit has a positive polarity. When light strikes the 
phototube a current flows through the circuit indicated by the 
heavy lines of Figure 1. This current, flowing through the 
grid resistor, makes the grid more positive, which causes a rise 
in amplifier tube plate current. 

Unless some precaution is taken, the same relay that is used 
in the plate circuit of a d.c.- operated amplifier cannot be used 

with an a.c. amplifier. Since with an 
a.c.- operated amplifier the plate current 
is flowing only half the time and even 
then does not reach a steady value, the 
relay will attempt to follow the current 
variations which will result in a pro- 
nounced "chatter." This condition may 
he prevented by connecting a fixed con- 
denser across the coil of the relay of 
about 2 or 4 mfds. This condenser will 
become charged while current is flowing 
and then will discharge into the relay 
coil when current is not flowing, thereby 
holding the relay closed during the por- 
tion of each cycle when current is not 
flowing. 

Another method of accomplishing the same result is by the 
use of a "lag- loop" type relay, such as the one illustrated in 
Figure 2. A comparison of this relay with the one recom- 
mended for use in d.c. circuits, illustrated in Figure 11 of the 
April article, will show that the lag -loop relay coil is fitted 
with a heavy short- circuited turn of copper. The short -cir- 
cuited turn will tend to prevent the collapse of magnetic flux, 
in the iron core of the relay. during the time when current is 
not flowing and prevent chatter. This type of relay will remain 
closed for a fraction of a second after the current is shut off, 
which may or may not be a disadvantage, depending upon 
the characteristics of the device operated by the relay. 

Figure 3 shows a circuit designed for a.c. operation. so ar- 
ranged that a decrease in phototube illumination will cause an 
increase in amplifier tube plate current. The only difference 
between this circuit and that of Figure 1 is that the phototube 
is so connected that it draws current through the grid resistor, 
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Keep Witch far Industry 
The applications of photo- electric tubes described in this article, and the close 
relationship between phototube work and radio, open a logical avenue for 

extending the activities of ambitious radio engineers and servicemen 

By H. B. Stevens and M. J. Brown* 

in the direction to make the grid more negative, thus depressing the 
amplifier tube plate current as long as the tube is illuminated. 

The plate and bias voltages will depend upon the tube used, as 
well as the amount of maximum plate current desired. An increase 
of plate voltage, accompanied by a proportionate increase in bias 
voltage, will result in a higher maximum plate current. Naturally 
the plate voltage should he limited to the rating of the tube used. 

Since the amplifier -tube grid resistors used in the amplifiers have a 
rather high value, it is important that the phototube circuit, proper, 
be so protected and wired that it will not be subjected to undue 
electrical leakage. A comparatively small amount of leakage will 
conduct as much current as a 100 -megohm grid leak and thus upset 
the operation of the entire circuit. Figure 4 illustrates a commercial 
form of amplifier unit. so constructed that all circuits carrying cur- 
rents of the order of microamperes are protected in a dust- and 
moisture -proof container, while all external circuits carry currents of 
the order of milliamperes or more and arc, therefore. not so easily 
disturbed. Such a device is particularly to be recommended where 
the phototube devices are to be subjected to a considerable amount of 
dirt or moisture. 

It will be found that many interesting experiments may be per- 
formed. using a single stage of amplification. It is only necessary 
to use additional amplification when working with extremely low 
light intensities, such as the reflection of light from a comparatively 
dull surface. 

Multi -Stage A mplifiers 

Figure 5 shows a two -stage resistance- coupled amplifier. When 
the photo -electric cell is subjected to light. a current flows through 
the grid resistor of the first amplifier tube (in exactly the same 
manner as in a single -stage amplifier) which makes the grid more 
positive and results in an increase in plate current. The plate current 
of the first amplifier tube flows through a resistor, producing a drop 

"Engineers, Westinghouse Elec. S Mfg. Cu. 

Figure 14. A photo- electric tube arranged to count 
the output of a machine as the units pass on the 

conveyor seen in the centre 
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Two a.c: operated photo- electric 
amplifiers arranged to provide 
(above, Figure 1) an increase 
in plate current with an increase 
in light, and (above, right, Fig- 
ure 3) a decrease in plate cur- 
rent with an increase in light 
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Figure 7 (left). Diagrammatic 
sketch of a simple optical sys- 
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Figure 11. A photo -electric sorting device and, Figure 10, at right, 
arrangement of same. The method of operation is explained in 

which is, in turn, utilized to decrease the bias of the second 
amplifier tube and increase its plate current. With this type 
of amplifier, the plate current of the second tube is at all times 
approximately proportional to the amount of illumination on 
the photo -electric cell, regardless of the rate of change of the 
applied light. 

If it is desired to amplify a rapid change (i.e. of the order of 
audio frequencies) in light intensity, a somewhat higher am- 
plification factor may be obtained by using transformer coup- 
ling as shown in Figure 6. It is obvious that slow changes in 
light intensity, or the initial light on the phototube will not 
affect the plate current of the second tube, as only rapidly 
varying currents in the primary of the coupling transformer 
will induce a voltage in its secondary which is applied to the 
grid of the second tube. 

Phototube Light Sources 

The discussion, so far, has concerned the phototube and the 
methods of amplifying its energy. In order to make intelligent 
use of such amplifier schemes, it is necessary to consider the 
proper methods of directing light on the cell. Many devices 
operate from the interruption or partial interruption of a light 
beam from an artificial source. In constructing such a light 
source it must be borne in mind that it is only necessary to 
direct a small but intense spot of light on the light -sensitive 
tube. An incandescent bulb produces light from a heated fila- 
ment which is heated to practically the same temperature for 
any bulb from the smallest to the largest. If the image of the 
filament of a large bulb is concentrated on a phototube it simply 
produces a larger spot of light of about the same intensity as a 

a schematic 
the text 
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much smaller bulb. This, of course, means that 
nothing will be gained in using a large bulb as 
a light source; in fact, it will be found wise to 
use an ordinary 21 c.p. automobile headlight 
bulb. Slight advantages for some applications 
may be gained by using a specially constructed 
bulb, with a straight filament instead of a 
coiled filament structure. The advantages. for 
most experimental uses, are so slight. however, 
that the extra cost of a special bulb is not 
always justified. 

If the bulb is simply placed in the open, a 
sufficient light intensity for satisfactory opera- 
tion will not reach the phototube except for 
extremely short spacings between the phototube 
and light source. For greater distances. a para- 
bolic reflector, or simple convex lens placed at 
a distance from the bulb equal to its focal 
length, will concentrate the light into approxi- 
mately parallel rays. If the scheme is to work 

for distances more than a very few feet. it will also be neces- 
sary to use an additional lens in front of the phototube to col- 
lect and concentrate the light on the phototube. Figure 7 

shows such an optical system. Plano -convex or double - 
convex lenses (2 to 6 inches in diameter) of a focal length of 
from two to six inches will be found satisfactory. A cheap 
reading glass will generally meet these specifications. 

The lens in front of the light source should be so placed 
that a sharp image of its filament will be thrown on a flat sur- 
face at about the same distance as it is expected to work the 
phototube. It will be found that the distance from the bulb 
to the lens is the focal length of the lens except for extremely 
short operating distances. The collecting lens in front of the 
phototube should be similarly placed at its focal length so that 
the collected light is focused on a small, intense spot on the 
cathodes of the phototube. 

Figure 8 illustrates a commercial form of light source. for 
industrial applications, where the bulb is mounted in a suitable 
box with means for adjusting its focus. 

Detecting Smoke With the Phototube 

If a light source is directed on a phototube as shown in 
Figure 7 and the phototube amplifier is connected to cause an 
increase of current with a decrease in light (Figure 3 of this 
article or Figure 8 of the April article, which is essentially the 
same circuit excepting for d.c. voltage supply), a comparatively 
small puff of smoke intercepting the light beam will cause an 
appreciable increase in amplifier -tube plate current. It is pos- 
sible to adjust such a set -up so that a fairly strong puff of 
cigar or cigarette smoke will cause enough current change to 

operate an indicating lamp, an alarm bell or 
other device. 

Figure 9 illustrates a photo -electric fire ex- 
tinguisher constructed for demonstration pur- 
poses. A small fire built in the metal pan in 
the center of the table causes a cloud of smoke 
to rise and intercept (Continued on page 1098) 

Figure 4. A commercial photo -electric 
amplifier unit. Figure 2 (above, right). 
A "lag -loop" relay suitable for use in plate 
circuits of a.c: operated photo -electric am- 

plifiers 

Figure 5 (below, left). Two -stage photo -electric 
amplifier circuit with resistance coupling. Fig- 
ure 6 (right). Same, with transformer coupling 
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The New Ribbon 
Microphone 

A new and radical development in microphones, the new ribbon 
type, because of its directional characteristics, may greatly sim- 
plify the recording of sound pictures. It offers interesting pos- 

sibilities for the broadcast studio as well 

WHEN operated as the pick -up device for certain types 
of sound transmission and recording work, the fault 
has always been found with ordinary microphones 
that they are not sufficiently directional. The regu- 

lar one -button and two- button carbon microphones and the 
condenser microphone are sensitive in an almost equal degree 
to sounds coming from any direction. While this characteris- 
tic which most microphones possess may sometimes be of ad- 
vantage under particular types of sound pick -up conditions. it 
has the disadvantage of making the microphone sensitive to all 
the extraneous and unwanted sounds and disturbances origi- 
nating within range of the microphone. The ideal microphone 
for motion picture sound recording and public address systems 
would pick up only the sounds or speech coming from a certain 
direction to the almost complete exclusion of all other sounds. 
Many attempts, such, for example, as reflectors, concentrators, 
and other sound -focusing devices, have been made to overcome 
this non -directional quality possessed alike by carbon and 
condenser microphones; but these efforts have all either met 
with failure or have proved to be merely more or less unsuc- 
cessful substitutes for the truly directional microphone. 

Working on an old 
principle, the RCA 
Photophone engineers 
have developed an ex- 
tremely sensitive direc- 
tional microphone, 
which they call the rib- 
bon microphone be- 
cause of its construc- 
tion. This microphone 
operates under the elec- 
trical law that a con- 
ductor moving in a 
magnetic field has an 
electromotive force in- 
duced in it by its ac- 
tion in cutting the 
magnetic lines of force 
of the field. At any 
instant, the magnitude 
of the induced e.m.f. is 
equal to the rate of 
change of the magnetic 
flux through the cir- 
cuit. It is the same 
effect that makes pos- 
sible the operation of 
electrical generators 

Photo courtesy RIZO 
Radio Pictures 

The ribbon microphone 
with the covers re- 
moved. Below the mi- 
crophone and above the 

amplifier 
Figure 1. The schematic 
circuit of the micro- 
phone and built -in am- 

plifier 

By Charles Felstead 

1t)ti T 

and many other pieces of electrical 
equipment; although, in such machines, 
a larger number of turns of wire are 
used to obtain a greater cutting of the 
lines of force than would he possible 
with a single wire or loop of wire. Since 
only a single conductor is used in the 
ribbon microphone, it is necessary to 
increase the magnetic flux considerably 
so that a small movement of the conductor will cause it to cut 
a great many lines of force. For that reason. a small but pow- 
erful electromagnet takes the place of the permanent magnet 
which is employed in the classical electrical experiment that 
demonstrates this law. because the electromagnet provides a 
much greater magnetic flux; and that helps to compensate to a 
certain extent for the small size of the moving metal arma- 
ture of the ribbon microphone. 

In place of employing a round wire as the moving armature 
in the ribbon microphone, a very light piece of wide, flat metal 
ribbon is used because it presents more surface for the sound - 
pressure waves to act upon. The ribbon is supported directly 
between the two poles of the electromagnet and transversely of 
the magnetic field of force between the poles. The ribbon is 
suspended loosely; and there being no current flowing through 
it when it is not moving, it has no field of force of its own 
and so is not affected by the field of force with which it is 
surrounded. But when a sound wave, which is made up of 
alternate rarefactions and condensations in the air, impinges on 
the flat surface of the ribbon, it causes the ribbon to move 
forward and backward under the influence of the changing air 
densities caused by the sound wave. This movement of the 
ribbon armature causes it to cut the magnetic flux between 
the poles of the electromagnet. and that sets up a minute alter- 
nating current within the ribbon, which is fed through an input 
transformer to the grid circuit of the first tube in the micro- 
phone amplifier. Since the rapidity of the back and forth 
movement of the ribbon is dictated by the speed with which 
the rarefactions and condensations follow each other in the 
air, the movement of the ribbon and the current produced in 
it by that movement are of the same frequency as the fre- 
quency of the sound causing it. (Continued on page 1096) 
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Hiram S. Brown. Merlin H. 
Aylesworth (at left) and 
Messrs. Todd, Robertson 
and Todd. architects, are 
shown examining the model 

of Radio City 

RADIO NEWS FOIL JI'XF., 1931 

Capital of the 

COVERING almost three entire blocks in one of the most 
fashionable sections of New York, a magic city of odd - 
shaped, towering structures will be completed within 
the next three years and dedicated to radio, music and 

entertainment. 
Best known as Radio City, but frequently designated as 

Rockefeller City and Metropolitan Square, the largest group 
construction undertaking ever dedicated to American industry 
will be realized at an expenditure of $250,000,000. John D. 
Rockefeller, Jr., heads the financial 
backers of the project. Mr. Rockefeller 
will virtually be the landlord of the 
"Capital of the Radio World." 

The eminent tenants of Radio City 
will include the Radio Corporation of 
America, the National Broadcasting 
Company, the Radio -Keith- Orpheum 
theatrical and motion picture interests, 
the RCA -Victor Company and RCA 
Photophone, Inc. At this writing. the 
inclusion of the new Metropolitan 
Opera House in the project was con- 
templated. Two huge R -K -O theatres 
with respective seating capacities of 
4000 and 6000 will be located in Radio 
City. 

The site of the project. with a front- 
age on Fifth Avenue from Forty- eighth 
to Fifty -first Streets. extends all the way back to Sixth Avenue. 

Until a plastic model of Radio City was recently exhibited 
to the press in the offices of the architects, no hint of the 
design of the structures was given out. The exhibit disclosed 
a beautiful group of structures of varied and unusual design. 
John R. Todd, chief building engineer, termed the design as 
"modern New York style," when asked for a name to 
describe it. 

The central block, between Forty -ninth and Fiftieth Streets. 
will be the site of a sixty- eight -story office building. In area of 
floor space, this structure will be the largest in the world. Only 
the Empire State and Chrysler buildings will surpass it in 
height. Tentatively designated as "Office Building No. 1," this 
central structure will be partially taken over by the Radio 
Corporation of America for general offices and by the Na- 
tional Broadcasting Company for executive offices and broad- 

casting studios. Facilities for the broadcasting of sight as well 
as sound will be provided in this structure, according to Merlin 
H. Aylesworth, president of the NBC. Some twelve floors 
will be reserved by the NBC. These will contain twenty -seven 
to thirty broadcasting chambers. 

With a frontage on Fifth Avenue between Forty -ninth 
and Fiftieth Streets and separated from "Office Building No. 1" 
by an attractive plaza of gardens and fountains will be an 
imposing oval -shaped building to contain shops, a bank, show- 

rooms and a roof restaurant. On the 
Sixth Avenue side of the central block 
will be a building that will house gen- 
eral offices and recording facilities of 
RCA -Victor and RCA Photophone. 

A motion picture theatre with a seat- 
ing capacity of 6000 persons is planned 
for the block between Fiftieth and 
Fifty -first Streets. The theatre will be 
set off from Sixth Avenue by an office 
building that will house the general 
offices of the Radio -Keith -Orpheum or- 
ganization. On the opposite side of 
Radio City, between Forty- eighth and 
Forty -ninth Streets, a combination 
vaudeville and motion picture theatre 
of 4000 seats will be erected. There 
has been some talk of reversing the po- 
sition of the two theatres and thus al- 

lowing the larger to have a frontage on Sixth Avenue. Pro- 
visions are made for the opera house facing on Forty- eighth 
Street. A frontage of 350 feet and the width of an entire 
block will provide for a very large structure. There will also 
be storage space for costumes and scenery used in the opera 
company's repertoire. 

The Collegiate Church of St. Nicholas and another realty 
enterprise will still maintain a small portion of the block 
between Forty -eighth and Forty -ninth Streets. In addition 
to the vaudeville and opera -house structures planned for this 
block, another Radio City office building will be erected. Two 
additional office buildings will be erected on the Fiftieth to 
Fifty -first Street block. A large site in the centre of this block 
is as yet unassigned for any specified type of building. 

In all, 2,000,000 square feet of rentable space will be available 
to tenants other than those in the RCA group, Mr. Todd claimed. 

/1CCORDING to the announcement " now made public, S. L. Rothafel 
will direct' the theatrical activities of 
the Radio City. Since television is 
expected to be a practical reality, it 
is believed that Mr. Rothafel's ser- 
vices, in addition to theatre manage- 
ment, will be employed in creating 
lighting and scenic effects for R -K -O 
and NBC television programs. 

-THE EDITORS. 
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Radio World 
Known as the Radio City, the quarter- billion -dollar home of broadcasting 
and entertainment will cover three square blocks in the heart of New York 
City. When completed, in 1934, it is expected that the gigantic undertaking 
sponsored by NBC, R.C.A., R -K -O, RCA - Victor, and RCA Photophone, 
Inc., will include a new Metropolitan Opera House, two large motion pic- 

ture and vaudeville theatres and a television station 
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A diagrammatic layout of the plan for the Radio City, 
showing the location of the proposed opera site, the 

two theatres and the broadcasting studios 

Hiram S. Brown, president of Radio- Keith- 
Orpheum Corporation, and Mr. Aylesworth re- 
marked, during the model exhibition, that both 
theatres will be wired for the transmission of tele- 
vision programs. They indicated that the opera 
house will also be so provided if it is definitely in- 
cluded in the Radio City group. 

Mr. Aylesworth said, considering rapid laboratory 
advances of television, that it can be expected that 
the practical transmission of sight and sound pro- 
grams will be possible by the time Radio City is en- 
tirely completed in 1934. He considered it likely 
that the television station will be situated directly 
atop the central structure. He expressed the belief 
that broadcasting of sound alone will never be sup- 
planted by television but will rather be supple- 
mented by it. 

In addition to two city streets, Forty -ninth and 
Fiftieth. running directly through the site. two 
private streets will run under arches from Forty - 
eighth and Fifty -first Street to reach the central 
plaza. 

Shops throughout the area have posted removal 

Ni. 

By Samuel Kaufman 

notices and house wreckers are busily engaged in the clearance 
work preliminary to the excavating which will start in June. 
The entire development will not be completed until 1934, but 
the central structure is expected to be ready for occupancy in 
1932. Space will be gradually claimed by the various firms as 
their respective units are completed. 

A novel feature of the project will be the provision of un- 
derground parking space for motor vehicles. Provision is also 
made for all trucking and shipping to be done on a subter- 
ranean level. These facilities will considerably eliminate any 
traffic congestion on the narrow streets above. A rampway 
to the parking and shipping levels will be situated on Forty - 
eighth Street. while an exit will be provided on the Fifty -first 
Street side. 

At the model exhibition. Mr. Brown and Mr. Aylesworth 
jointly announced the acquisition of S. L. Rothafel (Roxy). 
former impresario of the Roxy Theatre, as director of the 
Radio City theatrical undertakings. He has officially been 
associated with the R -K -O since April 1. Although his detailed 
duties for the Radio group before the theatres are completed 
were not revealed at this writing. it was the general impression 
that he will be identified with the broadcasting periods spon- 
sored by the R -K -O organization. 

The large amount of rentable space will undoubtedly attract 
other radio, music and entertainment groups to Radio City. 

A representative of the Columbia Broadcasting System. 
rival network of the NBC, emphatically stated that the CBS 
will not under any circumstances rent any space within Radio 
City. He claimed that the present Columbia building at 485 
Madison Avenue -just two blocks from the Radio City site - 
are ample for the chain's needs in (Continued on page 1114) 

Another view of the recently completed model of the Radio City. 
Work on the giant enterprise will begin this month and is expected 

to be completed some time in 1934 
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Comparing the size of the standard tubes 
visible in this chassis, some idea of its 
remarkable compactness is had. It is just 
12 inches long, 103 /4 inches deep and 8 
inches high overall, yet is a full- fledged 

superheterodyne 

Figure 2. This curve of the Silver midget 
superheterodyne indicates a high degree of 
selectivity with a certain attenuation of 
high audio frequencies which is compen- 

sated for in the loud speaker design 

THE past eight months in radio 
have taught us the absolute and 
outstanding superiority of modern 
superheterodyne broadcast receiv- 

ers. These eight months have also taught 
us something else -that in the t.r.f. field 
it is possible to so simplify design as to 
produce very good sets of low cost and 
low space requirements - in a word, 
midgets. With two such lessons before us 
the question immediately arises as to why 
the size and cost of modern superhetero- 
dynes may not likewise be reduced, without a 
selectivity, or practically usable sensitivity. 

It was to provide an answer to this question that the engi- 
neering laboratories of Silver -Marshall, Inc., have been at 
work for the past several months and the results of their work 
appear in the new Silver -Marshall type 783 superheterodyne 
described herewith -a midget in size, but in the phrase of the 
old -time ad- writers, "a giant in performance." 

The obvious tendency in designing such a receiver would be 
to follow the trend of t.r.f. midget sets; that is, to cut out a 
tube here, a coil somewhere else, a few condensers. and so on, 
until the final result would be a true midget- midget in size, 
performance and price. The other alternative, and the one fol- 
lowed, simply but faithfully, resolved itself down to one 
of cutting costs and size without cutting performance. There- 
fore the circuit was first worked out on a bread -board, circuit 
values arrived at, and then by the aid of a very flexible shoe- 
horn, all of the parts were sandwiched into a chassis 12" long, 
1034" deep and 2" high -no mean feat, as the photos show, 
if any space at all to get at wiring and individual parts was to 
be left available. 

The model employed the circuit of Figure 1, which is seen 
to consist of a dual selector circuit preceding a 24 screen -grid 
first detector, a 27 oscillator inductively coupled to this de- 
tector, two stages of 24 screen -grid i.f. amplification, a 27 
second detector, two 45's in a single push -pull audio output 
stage, and an 80 rectifier. Before considering the design fea- 
tures of the receiver it would be well to examine its perform- 
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7WIDGET 
By McMurdo Silver* 

ance curves as shown in Figures 2, 3 and 4, Figure 2 depict- 
ing selectivity, Figure 3 fidelity and Figure 4 sensitivity. 

Examining Figure 2, it is apparent that the band width 
100 times down (or the points at which an unwanted station 
would have to be 100 times as strong as the wanted signal 
to produce equal output) is just 11 kc.. while at 1000 times 
down the width is just over 20 kc. These figures show an 
order of selectivity never approached in the best of the 
tuned r.f. sets, even the famous Sargent -Rayment 710, which 
employed five of the best tuned circuits found in any 
broadcast receiver ever made. At 10,000 times down the 

band width is just 28 kc., or within about 
15% of that of the Silver -Marshall 714. 
These figures indicate one thing quite 
positively -that the receiver will give ab- 
solute 10 kc. selectivity against even 
50.000 -watt stations within a few miles 
of the receiver, as a number of practical 
tests have conclusively demonstrated. 
Selectivity is uniform to within less than 
10c -c. over the entire broadcast band. since 
it is determined almost wholly by the i.f. 
amplifier selectivity and the "arithmetical 
selectivity" (see previous articles by the 
writer in RADIO NEws). But with such 
selectivity. what about fidelity? 

Figure 3 tells a deceptive story. since 
it shows only electrical fidelity, that is, 
antenna to speaker, while the true story 
is told by antenna to ear sound -pressure 
measurements which would include a 

compensated speaker. Figure 6 shows the 
progressive attenuation of the higher 
audio frequencies, about what would be 
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'President, Silver -Marshall, Inc. 

sacrifice of tone, 

Despite the adroit use of a shoe horn to get all the parts under 
the chassis, there is still plenty of space to get at the individual 

parts for servicing and adjustment when necessary 
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Superheterodyne 
A nine -tube a.c. superheterodyne reduced in design to midget proportions, 
but with sensitivity, tone quality and selectivity which would hardly be 

looked for in such a small package 

expected to go with such a selectivity curve as that of Figure 2. 

This curve is seen to be flat to Tess than 4 db. from 60 to 1000 
cycles, and to fall off rapidly up to 4000 cycles. the limiting 
frequency necessary for faithful reproduction (actually a bit 
too faithful for the average ear). This fall off is compen- 
sated for by employing a speaker designed to have an exactly 
opposite frequency characteristic. and which nicely boosts the 
attenuated frequencies up to their original levels as far as the 
ear is concerned. and the ear. after all. 
is the final judge. A continuously va- 
riable tone control is a part of the 
audio circuit, and as it is turned down, 
the higher frequencies may be progres- 
sively attenuated until the final curve, 
antenna to ear, would look like the an- 
tenna to speaker curve of Figure 3. 

From Figure 4, the sensitivity curve, 
the sensitivity is seen to vary from 6 

to 10 microvolts per meter of effective 
antenna height (assuming the usual ar- 
bitrary height of four meters). Corn- 
pared to the S -M 714, for instance. these 
figures appear low, but coupled with the 
extreme selectivity of the circuit. they 
translate into the ability to receive at 
entertainment volume and clarity prac- 
tically every station that can be so re- 
ceived on the 714 -and admittedly a 

radio set selling under $85.00 complete 
can hardly be expected to exactly equal 
one costing $250.00 and more. The 
practical difference, however, lies in the 
fact that the 714 was designed for really 
excessive image- frequency selectivity 
and to be operated right under a trans- 
mitter, while the 733 was designed for 
home use, assuming a distance of two 
or three miles between the set and the 
nearest broadcast transmitter. 
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As a matter of fact. the effective sensitivity of this super- 
heterodyne of 6 to 10 microvolts per meter is far greater than 
that of any t.r.f. set of equal electrical sensitivity due to its 
far greater selectivity and consequently much lower noise level 
-which simply means that it will give a larger number of 
enjoyable programs than could be had from a 6- to 10- 
microvolts tuned r.f. set. For instance, in a test made in a 
semi- business. semi -residential location in Chicago, a stock 

model of this new receiver was placed 
on a table without antenna or ground 
connections, next to a very sensitive 
four -gang screen -grid t.r.f. set having a 
sensitivity of % to 1 mv. per meter. 
which used a thirty -foot antenna. 

On the t.r.f. set just five out -of -town 
stations could be heard. such as Cincin- 
nati, Nashville and other near -by points. 
this while using a thirty -foot antenna. 
The inability to bring in more out -of- 
town stations was not due to lack of 
sensitivity. but to the high noise level of 
the less selective t.r.f. set, and its 
poorer selectivity. On the super, using 
the same number of tubes, seventy -seven 
stations could he tuned in with one 
rotation of the dial. absolutely without 
interference or cross talk, with no an- 
tenna or ground, and with far less noise 
than on the t.r.f. set. These stations 
ranged from Canada to New England. 
Florida, Texas and California. Such. 
then, is what a good super should and 
will do. not in a very good location, but 
simply a fair one. Adding the 30 -foot 
antenna of the t.r.f. set to the super 
merely boosted volume, and in no way 
effected selectivity. 

Looking at the chassis from above, a 
three -gang (Continued on page 1096) 

The "midget" screen -grid superheterodyne 
in a table consolette- cabinet complete with 
speaker -the local- distant switch is seen on 

the right side of the cabinet 
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Figure 1. The final model of the circuit employed 
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BROADCAST RECEIVEK 
The development of a.c. tubes brought about the greatest improvement in radio 
receivers, and the complete adoption of radio by the American public, as proven 
by the vastly increased volume of receiver sales beginning with 1927 and 1928 

HE era of greatest receiver im- 
provement as demanded by a 
public who by this time had be- 
come aware of what should be expected from radio 

broadcasting, started with the year following the advent of the 
first a.c. tube. Research on the whole was prior to 1926 lim- 
ited to the very largest of radio manufacturers. The organiza- 
tion which had been carrying on along research lines was now 
ready to announce the developments of their engineers. With 
battery form of supply as a basis, the improvements were more 
of the kind related to an individual part of a receiver than to 
the entire receiver. The advent of the a.c. tube required ex- 
tensive and intense investigation in order to produce a receiver 
which would not only combine the convenience made possible 
by a.c. operation, but which would at the same time represent 
the expected yearly advance in electrical efficiency. Then, too, 
operation on a.c. called for rather extensive circuit modifica- 
tions, including the problem of avoiding a.c. hum. 

Shielding was one of the first improvements of the nature 
which was lasting. The great increase in sensitivity accom- 

By John F. Rider plished by the use of three and four 
stages of tuned radio frequency amplifi- 
cation and two or three stages of audio 

frequency amplification resulted in increased trouble from elec- 
trical interference or "man made static." This made necessary 
perfect shielding as one means of combating, or at least mini- 
mizing, the disturbance. The great increase in power used by a 
large number of broadcasting stations and the fact that so many 
stations started operation in close proximity to large centers of 
population made necessary the development of receivers which 
would provide the required degree of selectivity. The increased 
demand for tone quality made necessary such improvements in 
receiver design which would furnish sensitivity with minimum 
regeneration and selectivity with good quality of reproduction. 

A.C. Operation Demanded 

The first batch of a.c. tube receivers were far from satisfac- 
tory. The tubes were not uniform and the design of the re- 
ceiver was not sufficiently advanced to combat the various 
evils which cropped up with the a.c. line as the source of power. 
On the other hand, the conveniences afforded by a.c. operation 
proved too tempting to the public and the demand for a.c. 
electric receivers was so overwhelming that the manufacture 
of battery receivers ceased almost over night. 

With the greater need for extensive research more and more 
of the men who in the past had been connected with the tele- 
phone industry found their way into the radio field and more 
and more the artifices of telephone engineering began to mani- 
fest their presence. An example of an early model a.c. receiver 
is shown in Figure 14. It dates back to 1927. Six tubes were 
used with a 71 in the output stage. Despite the fact that 
push -pull output systems had been used in power amplifiers 
three years back, the first two years of a.c. receivers did not 
witness the wholesale application of the push -pull output sys- 
tem. The receiver shown in Figure 14 makes use of more 
bypass capacities than were to be found in the battery receivers 
of that and previous years, but not nearly the number to be 
found in present -day receivers. The necessity for radio -fre- 
qtiency chokes was also recognized in this receiver and they 
have been used extensively ever since. 

One major fault of the average tuned radio frequency ampli- 
fier type of receiver for some time after its introduction was 
the uneven amplification over the wavelength hand. Response 
at the lowest waves within the range was poor, with a rising 
characteristic as the wavelength was increased and a lowering 
as the upper limit was approached. Correction of this defect 
was one of the first problems when intense research started. 
Shielding and various forms of neutralization and stabiliza- 
tion has removed the bothers of excessive regeneration. The 
problems produced by the advent of the a.c. tube caused a 
general reduction in the amplification available with the corn - 
plete receiver so as to minimize the hum in the output. As. a 

The new SilverMarshall 
midget superheterodyne is 
typical of what the public 
has learned to demand of 
radio today. Compact size - 
fine tone quality and ease 

of operation 

Back in 1923 simplicity of 
appearance and operation 
were considered unimpor- 
tant, as is evident from this 
home -built model of the fa- 

mous four circuit tuner 
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The first superheterodyne kit to appear on the market is shown here as it appeared in 
the Technical Editor's Laboratory back in 1922. When assembled it was close to five 
feet long and employed eight battery -operated tubes. Contrast this table full of equip- 

ment with the modern superheterodyne chassis shown on the next page 
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A modern receiver cir- 
cuit is a far cry from the 
earlier a.c. circuits such 
as that on the next page 

Quite a contrast in the 
number of controls on 
this 1931 Majestic model 
as compared with the old - 

timer just to the left 

result, the first complaint heard in connection with a.c. receivers 
was that the sensitivity was not as great as with an equal num- 
ber of tubes used in a battery receiver. This has since been 
corrected. 

Simplifying Control 

Accompanying the gradual advancement in the art of radio 
receiver design subsequent to 1925 was the reduction in the 
number of controls. The development of the automatic fila- 
ment control unit such as the Amperite removed the need for 
individual or even a common variable filament rheostat. This 
development removed a few controls from the panel. The 
development of three and four stage tuned radio- frequency 
amplifiers made necessary unification of control because it was 
impossible to satisfactorily tune a three or four stage tuned 
radio -frequency amplifier with a separate tuning control for 
each stage. By 1927 and 1923 practically all receivers were 
equipped with single control and the greatest number of con- 
trols mounted upon a panel amounted to four, with three being 
most common. 
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The quality of reproduction obtained 
by the close of 1928 was generally 
classed as being a close approxima- 
tion of fidelity and perfection, al- 
though the latter is not as yet avail- 
able. The old type horn speaker had 
been superseded by the cone speaker 
of the magnetic type and this in turn 
finally gave way to the moving coil 
dynamic. The improvements effected 
during 1928 presented a situation 
which called for discussions of what 
further developments were possible 
upon radio receivers. 

The period between 1925 and 1928 
was productive of receivers which 
were more and more complex inside 
and more and more simple to operate. 
The status of the man who was called 
upon to repair such receivers was rising 
to a higher level. Cut -and -try meth- 
ods of production gave way to scien- 
tific production. Cut -and -try methods 
of design gave way to scientific design 
based upon elaborate and thorough in- 
vestigation. The radio receiver was 
becoming an engineering product, ba- 
sically the same as in years gone by 
but nevertheless a distinct departure from the old. 

Each improvement represented a technical advancement. not 
necessarily new to the science but new in its application to a 
product in use by the public. Such was the band -pass filter. 
Changes were made in the power pack filter system to improve 
the filtering action. Hum balancing or neutralizing systems 
were added to the audio amplifier. Provision was made for 
the correct matching of the phonograph pick -up unit for use 
with the radio set. Audio transformer primaries were wound 
with special taps for use with the electric pick -up. The correct 
location of the volume control device became an item of im- 
portance, based upon investigations which showed the detri- 
mental effect of certain locations. Automatic volume control 
and automatic tuning were incorporated into receivers. Such 
improvements did not represent basic changes but were more 
in the nature of refinements. 

Electrical interference was mounting with every increase in 

receiver sensitivity. Thereupon receiver systems were equipped 
with filters of various types to overcome such annoyances. The 
advent of the a.c. tube was beset by difficulties due to line 
voltage variation. Many new receivers were equipped with 
various forms of ballasts or line voltage reducing resistances 
so as to adapt the receiver power pack to various line voltages 
or to counteract the line voltage fluctuation and to keep the 
input voltage to the power pack transformer at a constant 
value. The use of ballast lamps or tubes intended to function 
in this manner are daily increasing in numbers. Also. power 
companies are endeavoring to maintain constant line voltage. 

The chassis of the S -M midget meas 
ures only 12 inches, yet it is a full - 

fledged superheterodyne 
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More Resistors Used 

Receiver design since 1928 has 
shown a marked tendency towards the 
use of many more fixed resistances. 
Whereas some of the old receivers 
made use of three or four fixed re- 
sistors, some of the modern units 
employ ten or twelve such units. They 
act to isolate the various circuits and 
thus minimize intercircuit reaction. 
What with the increased sensitivity 
and amplification produced by the 
screen -grid radio- frequency amplifier 
tube there arose a need for definite 
control of regeneration in order that 
the increased amplification. sensitivity 
and selectivity be unmarred by a high 
degree of regeneration which is ruin- 
ous to tone quality. Thus were born 
the grid filter resistance circuits and 
the plate filter circuits. 

With the popularization of radio re- 
ceivers carne the gradual need for a 
receiving system which would be fool- 
proof and suitable for application 
wherever required. Individuality as 
expressed by peculiarities during oper- 

ation was taboo. Catering en masse, it must be suitable en 

masse. The old type of receiver required weeks and weeks of 

diligent experiment and patience before one became sufficiently 

familiar with the various controls to secure satisfactory per- 
formance. The modern receiver requires no experience, no 

knowledge of radio on the part of the owner and operator, but 
a great deal more knowledge on the part of the man who is 

to repair the defect when it occurs. 

Improvements Still to Come 

Modern radio receiver design represents development of the 
old receiver rather than the application of many new dis- 
coveries. Electrically the modern receiver is close to its pinnacle 
of perfection. This, however, does not mean that there shall 
be no additional improvements. In fact, a new improvement 
in the form of a tube with a characteristic which varies with 
the signal voltage (not the conventional form of automatic 
volume control) has just been introduced and has been incor- 
porated into one brand of radio receivers. 

Remote control, although not generally applied now, is sev- 
eral years old. No doubt it will become more popular later. 
Remote form of volume control is inevitable. In fact, it is 

a necessity in order to conform with the changing requirement 
during an evening at home. There is no doubt about the fact 
that manual form of volume control is a nuisance when the 
character of the program changes during an evening. 

Tone control represents an effort to (Continued on page 1113) 
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Figure 14. The circuit diagram of one of the early (1927) a.c. receivers. It shows little change 
from battery-operated receivers popular at the time 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOR JUNE, 1931 1075 

Tapping the Short Wares 
Direct short -wave reception brings new entertain - 
ment to the parlor and a new thrill to the hobbyist 

THE era of international broad- 
casting has definitely arrived. The 
repeated appearances of Ramsay 
Macdonald in England, Cosgrave in Ireland. Mussolini 

and the Pope in Rome before the international short -wave 
microphone, and the almost universal rebroadcast on long 
waves, have stimulated the interest of the average broadcast 
enthusiast in the high -frequency impulses that carry their 
voices across the oceans. It is almost paradoxical that the 
really quite excellent reception of the long -wave rebroadcasts 
on standard receivers should result in a desire to receive such 
programs on the more direct and origi- 
nal waves. However, there exists an ad- 
mittedly greater fascination in receiving 
the voice of Senatore Marconi direct 
from HVJ, the Vatican City. Rome, 
Italy, than via the intermediary of a 
local station. And aside from the in- 
triguing element of direct contact. it is 
occasionally possible to secure better re- 
ception from a foreign short -wave sta- 
tion than from a semi -local rebroadcast- 
ing the program. Also many interest- 
ing programs are being broadcast by do- 
mestic short -wave stations which may 
he received with fairly consistent excel- 
lence, and the short -wave receiver thus 
contributes to the possible sources of 
radio entertainment. In rural commu- 
nities. isolated from long -wave cover - 
age, the s.w. receiver often provides the only reliable reception. 
The short -wave receiver has definitely emerged from the labo- 
ratory. In simplicity, reliability. battery or light socket con- 
venience, and appearance, it compares favorably with the con- 
ventional broadcast apparatus. It may take its place in the 
parlor with the long -wave receiver or in a "short -wave nook" 
where its offerings are reserved for the privileged ears of the 
real radio fans of the family and where one can concentrate on 

By Zeh Bouck its operation and programs without par- 
lor distractions. 

The expression "short waves," off- 
hand, is self -explanatory, but on further thought requires quali- 
fication. After all, the term is relative. Two hundred meters 
was a short wavelength ten years ago. Indeed, it was consid- 
ered just about the lower limit available for practical commu- 
nication purposes. Today one hundred meters is hardly among 
the conventional short -wave bands which, in general par- 
lance, include the wavelengths between ten and sixty meters. 
The larger part of short -wave communication is carried on at 

present between fourteen and fifty -four 
meters, but successful experimental 
work has established two -way communi- 
cation over short distances on wave- 
lengths fifty centimeters long! 

The wavelengths with which the 
broadcast listener is most familiar are 
those that bring to him his daily enter- 
tainment, generally comprising musical 
arguments for the purchase of some 
commodity. These wavelengths are be- 
tween 200 and 550 meters. 

1Vavelength is a physical conception 
by means of which we are quite suc- 
cessful in representing how a radio sig- 
nal travels along its route from the 
Transmitting station to your receiver. A 
"wave form" is assumed, because a re- 
cording instrument placed anywhere 

within the influence of the signal would show a wavy line on 
the recording paper or tape. Such an instrument would show 
that the signal. starting at zero, would attain a certain maxi- 
mum positive strength, then slowly decrease to zero again. to 
build up on the negative side to a similar maximum, again drop- 
ping to zero to recommence the "cycle." This cycle occupies 
a certain definite time, which can be measured directly and in- 
directly. Also, radio waves travel from the transmitting 

HIS is the first of a series of ar- 
ticles emphasizing the possibilities 

of short -wave reception to RADIO NEWS 
readers. .4s a designer and operator 
of short -wave equipment for the past 
eight years, Zeh Bouck is particularly 
qualified to present its attractions to 
the broadcast listener and the experi- 
mental enthusiast. In a succeeding 
article Mr. Bouck will consider code 
reception, opening a new field of fasci- 
nating entertainment to the legion of 
"dx- getters." 

-TIIE EDITORS. 
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This Silver -Marshall short -wave receiver 
is a perfect complement to the usual broad- 

cast equipment 

Figure 1. A graphical conception of wave- 
length and frequency. This is the sort of 
a picture that a recording instrument would 
make of a passing wave train showing that 
length equals the velocity divided by the 
frequency. Figure 3. A simple form of 
wave filter that may be used effectively to 
reduce artificial static interference in short- 

wave reception 

antenna to the receiving antenna with a 
speed that has been definitely established 
at about 300,000.000 meters a second. 
Now if a railroad train. or any other oh- 
ject, travels at a known speed past a 
given point in a known time. the length 
of that object can be determined by di- 
viding the speed of the train (let us say) 
by the time interval. This relationship. in reference to a wave 
"train." is shown in Figure 1. The time element in this case 
happens to be one -millionth of a second. and the wavelength 
is therefore 300 meters. if the time consumed by one cycle 
is one millionth of a second the frequency that a cycle will 
repeat itself in one second will be one million -or we can 
speak of the frequency of 300 meters as one million 
cycles. 

The relationship is more simply expressed in the equa- 
tion: 
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mission of radio telephone signals utilizing the systems em- 
ployed today. This band is 10.000 cycles wide. That is, if a 
broadcasting station is transmitting on 300 meters, or one 
million cycles, it will occupy a band extending 5000 cycles 
on each side of the carrier frequency of one million cycles - 
i.e., between 995,000 and 1,005.000 cycles. In order that no 
other station can overlap or interfere, the carrier of a second 
station must not be within 10.000 cycles of the carrier of the 
first station. 

Due to the existence of this desirable frequency band. a 
broadcasting station operating on a fundamental of 300 
meters will spread over a wave range of about three meters. 
and at 600 meters about twelve meters. 

In other words, the amount of space required by a broad- 
casting station, in wavelength spread. varies with the wave- 
length. becoming greater as the wavelength increases. But 
the frequency band of ten thousand cycles remains constant. 
Hence. it is more convenient to compute many radio cal- 
culations in terms of frequency rather than those of wave- 
length. 

Long wavelengths are low frequencies: short wavelengths 
are high frequencies. When frequencies become very high. 
it is less clumsy to group them into thousands of cycles -the 
kilocycle or kc. -and into millions of cycles -the megacycle 
or mc. 

A wavelength of ten meters is equivalent to a frequency 
of 30.000,000 cycles, or 30,000 kilocycles or 30 megacycles. 

Let us try to think in terms of frequency rather than wave- 
length. If at first you are somewhat confused, you may 
readily translate frequency to wavelength by means of com- 
putation, or the conversion chart shown in Figure 2. 
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Where F is the frequency in cycles per second. V the ve- 
locity of propagation or 300.000,000 meters per second and A 
the wavelength in meters. 

Thus. if we know either the wavelength or frequency we can 
always compute the other determinant by means of one of the 
two equations. 

For scientific purposes. it is often more desirable to work 
with frequencies rather than with their corresponding wave- 
lengths, principally because. regardless of wavelength, a certain 
definite frequency band is considered necessary for the trans- 

Characteristics of Short Waves 

One of the principal advantages of 
short -wave communication lies in the mul- 
tiplicity of available radio channels as 
contrasted to the congested conditions ex- 
isting above 200 meters. 

The frequency corresponding to ten 
nteters is, as we have shown. 30.000 kc. 
Between this frequency and that of 1500 
kc., corresponding to 200 meters. there 
exists a 28.500 kc. band of usable fre- 
quencies. Dividing this by 10 (10.000 
cyles, the recommended band for a broad- 
casting station) we find that 2850 broad- 
casting stations within interfering power 
distances could be accommodated without 
interfering with each other on a well - 
designed receiver. Between 200 meters 
and 600 meters, there is room for only 
1000 similar stations. 

High frequencies are characterized by an 
uncanny carrying power, low powers on low 
wavelengths transmitting over distances 
that could be spanned on long wavelengths 

only by the expenditure of hundreds of times the same power. 
Short -wave signals suffer from peculiar fading and absorp- 

tion effects from which long -wave signals are relatively free. 
The most unusual of these is, perhaps, the so- called "skip - 
distance" effect. For instance, the direct wave from a fifty - 
watt transmitter operating on 7500 kc. may be so attenuated 
at a receiving station five hundred miles away, by absorption 
or deflection due to terrestrial conditions. that the signal is 

entirely lost. However, another portion of the signal. travel- 
ing more directly upwards, collides with the somewhat 

The short -wave superheterodyne designed by Wireless- Fgert. 
The shielded coils plug in front of the panel 
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problematical Kennelly- Heaviside layer -a stratum of ionized 
gases high above the earth's atmosphere -and is reflected to 
the earth thousands of miles away from the transmitter. 
Thus a receiver in Australia might hear a transmitter in New 
York City, the signal from which is inaudible in New Orleans 
or Panama. 

The tricks played by high frequencies vary with atmos- 
pheric conditions, the time of day and the frequency em- 
ployed. But it is almost always possible. by making a shift 
in frequency, to pick out a short wavelength satisfactory for 
the communication desired. For instance. for consistent 
trans -oceanic telephone communication. three frequencies, 
pproximating 20. 15 and 10 megacycles. are always available. 

During the clay. the 20- megacycle frequency is generally 
used, shifting to 15 mc. in the evening and to 10 at night. 

Short- ff'ave Telephone Stations 

Only a small percentage of the available short -wave fre- 
quencies are given over to telephone trans- 
mission. but the actual number of such 
stations in regular operation exceeds the 
number of broadcasting stations in th.: 
United States. The average short -wave re- 
ceiver will pick up several times as many 
telephone stations as the average broadcast 
receiver. 

Short -wave telephone services may be di- 
vided into four classes- broadcast. amateur, 
trans- oceanic commercial and airplane. The 
broadcast stations are generally given over 
to the simultaneous transmission of long - 
wave programs and are operated in con- 
junction with a long -wave station. For in- 
stance, W2XE is the short -wave channel of 
\:ABC, New York City. The following are 
the international frequency allocations for 
short -wave broadcasting: 

6000 -6150 kc. (50 -48.9 meters). 
9500 -9600 kc. (31.6 -31.2 meters). 
11 .700- 11.900 kc. (25.6 -25.2 meters). 
15.100- 15.350 kc. (19.85 -19.55 meters). 
17,750- 17.800 kc. (16.9 -16.85 meters). 

No satisfactory international short -wave radio -telephone call - 
hook is available at the present time. However. a few of the 
more prominent and popular stations are given in the next 
column: 
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The chassis of the National tuned r.f. short- 
wave receiver -an efficient, medium -priced set 
available in both a.c.- and battery- operated 

models 

At the left is the short -wave nook in the au- 
thor's home. Equipment -one s.-w. receiver. 
electric clock. pencil, log and plenty of cig- 

arettes 

Station Location 

W3XAL Bound Brook,X.J. 
W2XE New York City 

W2XAF Schenectady, N. Y. 
W3XAD Schenectady. N. Y. 
HYJ Vatican City. Rome, 

Italy 
W9XAA Chicago, Ill. 

Approximate. 
Frequency 

6100 kc. 
15,150 kc.. 11,880 

kc., 6110 kc. 
9530 kc. 
15,160 kc. 

15.100 kc., 6000 kc. 
6070 kc. 

GBW England 15.200 kc. 
W8NK Pittsburgh 6150 kc. 
PCL Holland 15,350 kc. 
G5SV England 11.850 kc. 
GBS England 17.750 kc. 
HRB Honduras 6160 kc. 
HKC Bogota. Colombia 6170 kc. 

Amateur phones will be found on (Continued on page 1100) 
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Figure 2. Wavelength -frequency conversion chart. This may be used for higher wavelengths and lower frequencies 
merely by shifting the decimal point 
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Stepping Out for 

WORLD-WIDE Reception 
A twelve -tube, all -wave superheterodyne receiver in which exacting design has 
resulted in a degree of efficiency which fully justifies the use of so many tubes 

RA 

back 
fans whose experi- 

ence dates back far 
enough will remember 
that about six years ago a mild sen- 

sation was caused in the radio world when a 
receiver operating in the midwest established 
four of what were claimed to be new 
world's records for long- distance broadcast 
reception. The designer and builder of the 
receiver was E. H. Scott, a Chicago radio 
engineer, who has since become well known 
as the designer of a long line of laboratory - 
built Scott receivers. 

It was therefore with pleasurable antici- 
pation that we packed the latest one of 
these receivers into a car and took it out 
into the suburbs of New York for a try- 
out. Even to one who has been profes- 
sionally interested in radio for years there 
is still a thrill in occasionally going on a 
DX fishing expedition. At least this ap- 
plies to the writer- providing the receiver 
employed actually produces results. 

The location selected for the tests was 
not chosen because of any outstanding 
characeristics as a good radio location (al- 
though it is known to be at least average 
in this connection). but rather because it 
happened to be convenient and sufficiently 
isolated from neighboring houses to permit 
the set to be operated at full volume with- 
out fear of a visit from the neighborhood 
vigilance committee. 

Along about nine o'clock. with dinner out 

By S. Gordon Taylor 

One of the unique intermediate - 
frequency transformers. The primary 
is completely shielded from the sec- 
ondary, depending for coupling on a 

separate pick -up coil 

of the way, the receiver was set 
up and the try-out gotten under 
way. Even before the switch 

was turned on two interested but admit- 
tedly non -technical fans, who were sitting 
in, were enthused by the very appearance 
of the set. Some idea of its attractiveness 
can be gained from the illustrations. The 
whole set is completely shielded and the 
shielding and chassis of both the receiver 
and the power amplifier are plated and 
highly polished. 

When the set was turned on, this en- 
thusiasm instantly took a jump, because of 
the fine tone quality that was apparent 
with the first few bars of music tuned in. 
Although the loud speaker was set up with- 
out a baffle, the quality of reproduction was 
really impressive in its depth and timbre. 
Regardless of the setting of the volume 
control, this excellent quality persisted, 
due partly to the use of power detection in 
both first and second detectors and to a 
push -pull arrangement of tubes in both the 
first and second audio stages and not over- 
looking the complete shielding and the re- 
sulting stability in both the radio and in- 
termediate- frequency amplifiers. 

After listening a few minutes to this sta- 
tion, which we had assumed to be a local 
station. it was announced as WMAQ. Chi- 
cago. Of course, we had expected to bring 
in Chicago stations without any difficulty, 
but to have one come in without any back- 
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Figure 1. The complete circuit of the receiver chassis. This includes only the push -pull, first and audio stages. The power 
output stage is included in the separate power supply chassis 
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ground noise whatsoever, and with all the 
earmarks of a local station so far as both 
quality and volume were concerned. was a 
distinct surprise which provided thrill num- 
ber three for those listening in. 

The next step in the performance was to 
run up to the top of the dials and then drop 
down, channel by channel. Within a few 
minutes stations had been tuned in on thirty - 
five consecutive channels without a miss. 
On some of these channels heterodynes were 
encountered. Among the others there were 
only two or three channels on which recep- 
tion was not comparable with that from 
local stations. 

The downward run on the dials was 
stopped at this point to go back and pick 
up call letters in order to determine whether 
stations actually came in on the frequencies 
indicated by the broadcast band frequency 
calibration on the main tuning dial. Setting 
the dials for 660 kilocycles. 
the program was held until 
the station announcement was 
heard. It proved to be %1 'EAF, 
to which this frequency is as- 
signed. Shifts were then 
made to a few other frequen- 
cies and checked by call let- 
ters. with the result that the 
calibration proved surpris- 
ingly accurate. 

Knowing that the calibra- 
tion was accurate proved a 
big help, because, thereafter, 
in testing the sensitivity of 
the set on distant stations it 
was only necessary to select 
the broadcast station, set the 
dials for its frequency and 
there it would be found. 
Later on in the night four 
California stations were tuned 
in with the volume control 
set at zero, turning it up only 
after the dials had been set 
for the proper frequency. and each time this was tried the desired 
station was found to be there "on the dot,- unless it happened 
to be "faded out." In this case a slight movement of the main 
dial would produce it again. This stunt was made possible by, 
first, the accurate calibration of the dials and, secondly, by the 
distinct ten -kilocycle band -pass characteristic of the receiver. 
This latter feature resulted in stations being heard even when 
the dials were set an appreciable fraction of a dial division off 
exact resonance. In tuning, the main dial could be moved 
perhaps a quarter division off exact resonance with little dimi- 
nution of volume, but moving it a hair's breadth further would 
cause the station to drop out almost completely. Thus tuning 
was not critical. yet selectivity was very good. «'LW could 
be brought in, for instance, without any interference from 
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All shielding is plated and highly polished, giving an attractive 
appearance to the receiver 
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Figure 2. The circuit of the power supply unit which includes 
the power output stage. This unit is shown below 

WOR. With the dial set ex- 
actly between the proper set- 
tings for these two stations 
both were heard more faintly. 
But moving the dial very 
slightly from this center point 
would bring in one or the 
other of the stations with 
normal volume and clear of 
interference from the other. 
These and other tests which 
were tried left the writer 
rather enthusiastic about the 
receiver. Space does not per- 
mit a detailed description of 
the whole evening's experi- 
ence. but the foregoing sum- 
marizes in general the results 
obtained on the broadcast 
band. No log was kept in- 
cluding all the stations heard. 
In fact, no effort was made to 
get call letters except in those 
channels known to be occu- 

pied by far -distant stations. It is an interesting fact that 
among these latter channels. six produced west -coast stations - 
four in California and two in the state of Washington. Two of 
these at least could be heard all over the house above the bar- 
rage of accompanying static. Unfortunately, as the evening 
wore on, the static had increased until at the hour when west - 
coast stations should be coming in at their best the static was 
little less than terrific. 

This mention of static brings back an incident of the evening. 
Later on when the short -wave coils had been plugged into the 
receiver an amateur in Springfield. Massachusetts, was heard 
in the 40 -meter band, calling an amateur in California, on 
phone. Just by coincidence the answering Californian was 
tuned in a few minutes later. also (Continued on page 1115) 

The under side of the chassis, with the bottom plate removed 
to show the layout 
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Planning the Amateur Station 
for,11, JUNIOR TRANSMITTLI2" 

Wherein Don with the able assistance of Gus makes a ship -shape layout 
of his amateur station which includes the transmitter and other equipment 

described in this series of articles 

SOME junk pile!" 
"AA right. Gus, call it a junk 

pile, but let's see you do your 
stuff in straightening it up. I've figured out one way I 

can put this stuff together to take up the least room and still be 
efficient. Maybe I'm wrong, but see what you think of it. 
Here's the idea -there's a lot of waste space in the air over 
this desk. Why not use it? These two -by -two's set up in the 
corner here and braced will form a skeleton for shelving to 
hold the transmitter, power supply, frequency meter and the 
receiver and monitor can go on top of the desk. I'll 
put the key on the desk and the switch for the power sup- 
ply on the upright. l've got the two -by -two's already, so what 
say we apply a little sweat and intelli- 
gence to the job right now?" 

"Yes, that's O.K., but how about the 
antenna leads? Your window is at the 
opposite end of the transmitter from the 
leads. What about that? Going to 
rebuild it in reverse ?" 

"dope. I've got that doped out, too. 
I'll bring the leads down through the 
shelving and mount the meters under- 
neath where they can he seen easily and 
then run the leads across the bottom of 
the shelf and down to the window." 

"You're really developing faint signs 
of intelligence. y How did you come to 
figure all that out? Guess you don't 
need me around here any longer." 

-'Easy, bo -I need that strong right 
arm and a small corner of your brains. 
Remember, you promised to show me 
how to take that chirp out. Also the 
thumps that enhance all the broadcast 
programs when I punch the key. Stick 
around." 

"O.K. Here's the dope on the key 
click filter first. A key click filter is 
composed of an inductance. some resis- 
tance and a capacity in the keying cir- 
cuit. The conventional method is to 
put the inductance in series with the 

By Don Bennett key and the condenser and resistance 
across it, like this -(Figure 1). The 
object of the whole arrangement is to 

introduce a lag in the keying -a split second lag, to be true, 
but a lag nevertheless. The idea is this -when the key is 
pressed (without a filter) a surge of current is put into the 
tube, and therefore into the oscillatory circuit, and as a result 
the transmitter starts to oscillating violently and if we could 
look at the wave radiated from the antenna, it would look 
like this (Figure 2a). When the key is released there is an- 
other surge of power (voltage surge) and the signal would 
look like this (Figure 2b). You can see from this that what 
we need is something that will apply the power gradually to 

the tubes and will also take it away 
gradually, but not so gradually as to in- 
troduce "tailing" (Figure 2e). A lag 
circuit accomplishes this, and the lag 
circuit is made up of the choke, L, con- 
denser, C. and resistance, R1. When 
we have these at the proper values, the 
key can be pressed and the tubes will go 
smoothly into operation, the signal look- 
ing like this (Figure 2c), and when we 
raise the key the voltage will be grad- 
ually diminished so that the tube slips 
out of oscillation and the signal will 
look like this (Figure 2d). The only 
trick is finding the proper values. And 
they are never the same in two places. 
Why, I remember one time when I set 
up a filter in a haywire rig and it worked 
swell. After a couple of days' test I 
built it up in a permanent way and it 
didn't work at all. Worse, if anything, 
than the set without the filter in. I just 
switched a few things around, adjusted 
the resistance, added capacity, switched 
the choke to the other key lead and 
finally it worked O.K. again. 

"The inductance I can be a regular 
filter choke of from 2 to 50 henrys in- 
ductance. When using an inductance 
of from 30 to 50 henrys it may be 

Amateur station W2AMH is lo- 
cated in a closet. The power 
supply is on the shelf overhead 
and above that, but not showing 

in the photo, is the transmitter 

Even in the city all amateurs are 
not confined to closets and odd cor- 
ners. 2FZ, for instance, has plenty 
of room . . . and needs it for the 
extensive apparatus shown in these 
two views of his station and power 

plant 
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necessary to shunt it with a variable resistance (as shown by 
the dotted line as R2 in Figure 1) having a maximum value of 
5000 to 10;000 ohms. A 1 mfd. fixed condenser fits in nicely 
at C. The voltage rating of the condenser should be at least 
half that of the plate voltage of the transmitter. The resistor 
R1 can be a General Radio 214 of a value between 200 and 500 
ohms. Incidentally. the current rating of the choke should be 
at least 150 mils to take care of our normal plate current of 
130 mils. 

"But to get back to your layout -let's put up the shelving 
and then plot the rest of the equipment. Hand me the 
hammer -" 

"It's a good thing, Gus, that every ham doesn't live in an 
apartment, where he has to hang his transmitter on the wall - 
hold that while I nail this end -what would a guy do who had 
all the space he wanted -this piece is too long - 

"Saw it off -the guy with plenty of room gets himself a 
good, solid table and mounts his stuff on it -no, he doesn't 
screw it down tight -he might get some vibration from the 
power supply that would modulate his signal with a 60- or 120 - 
cycle note -cut this one off, too, make it 26 inches -if we get 
a modulation here, we'll just put the power supply up on 
rubber sponges of the five- and -dime type and maybe the oscil- 
lator, too -you screw the bracket on while I cut the other 
shelf -there, now lets put the desk back and plan the rest of 
the set -up." 

"I thought we could put the receiver over here in the 
corner -let's try it." 

"No good. You'd need a boarding -house reach to tune it. 
Put it here in the center -" 

"But, Gus, I have to open the desk to raise the type- 
writer -the receiver will block that. I've got it-well 
put the receiver on a shelf high enough to let the type- 
writer pass it. Check. Where'll we put the monitor and the 
dynatron ?" 

"I think there's room alongside the receiver for the monitor 
and well put the dynatron up on the 
wall and fasten it rigidly. That wants 
to be steady, and speaking of that, did 
you wire it with good heavy wire like 
I told you? if you didn't, rewire it 
with bus -bar so that the frequency 
won't wobble all over the place. 

"The next thing to do is to mount 
the transmitter and the power supply 
and wire them up. The Underwriters' 
Specifications call for BX from the 
meter to the input of the transformer. 
The builder put the BX from the 
meter up-you put it from the outlet 
to the transformer. Put a switch in 
at some convenient location near the 
operating position, and a pilot light 
wouldn't be a bad idea. Fuse the line 
at the transformer with 3 or 5 amp. 
fuses. Now to mount the meters - 
leave the filament voltmeter where it 
is. W'e'll make a bracket from a rotor 
condenser plate for the plate milliam- 
meter and sling it under the shelf so that you can see it easily. 
Don't forget the r.f. choke between the meter and the trans- 
mitter. Now for the big stunt. Bolt the transmitter to the 
shelf and bore two holes about an inch in diameter through the 
shelf and the baseboard of the transmitter right where those 
two G. R. stand -off insulators were. Mount the stand -offs over 
these holes and mount two more under the shelf. A piece of 
10 -32 brass rod replaces the screws that were in the stand -offs 
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Mr. Bennett's station, shown above, the 
layout of which is described in detail 
in this article. At the left is a close -up 
of the author's station equipment. All 
of the apparatus has been described in 
constructional data given in the five 

previous articles of this series 

and we bring our antenna connections 
down where they do some good. Two 
right -angle brackets of brass fastened 
to the rod with a nut and to the con- 
nection on the meters will support the 
meters in a visible position. Then run 
the antenna leads, which should be at 
least No. 14, but which could better 
be 3, 16" copper tubing, across under 
the shelf and down to the antenna 
lead in which can be two pyrex bowls 
or four General Radio stand -offs 
mounted two on each side with a large 
hole in the board (Figure 3). 

"Bring your receiving antenna lead -in around in back of the 
desk and either fasten it in place so that if you have to move 
the receiver it won't drop in back, or else put a binding post 
near where the antenna post of the set will be. Run a ground 
lead around and bring it out to a binding post so that if you 
have any experimental set -ups at any time you will have a 

convenient ground connection. Now here's something else. 
Your layout should be such that you can shift quickly from 

receiver to monitor to check your signal. The 
easiest way to do that is by a change -over switch 
to which the phones are permanently connected 
and which will transfer them from the receiver to 
the monitor and vice versa. Some hams prefer 
continuous monitoring of the transmitter and some 
like to use a break -in (Continued on page 1112) 

Figure 1 (at left). A key click filter. C is a 1 mfd. 
fixed condenser, RI a 500 -ohm rheostat and R2 a 

10,000 -ohm rheostat. I, is a choke of 2 henries 
or more inductance. Figure 2. The key clicks are 
shown in graphic form in a and b. Ia a and d the 
filter has eliminated the click and in e the reverse, 

or tailing, is shown 
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ALL 
Waves- 

zithout 
changing coils 

RADIO NEWS FOR JUNE, 1931 

A new a.c.- operated receiver with a wavelength range of 15 to 650 meters, 
obtained without plug -in coils; all wave changing being accomplished by 
means of a multi -contact switch controlled by a knob on the front panel 

SHORT -WAVE broadcasting, as dis- 
tinguished from amateur short- 
wave telegraphy, began attracting 
the interest of radio experimen- 

ters about two years ago, and is developing into an indoor 
sport of considerable proportions. It lured back to the radio 
fold many former DX fans of the 1920 -1925 period, who had 
dropped out of the game because chain broadcasting and high 
power had robbed it of some of its early glamour. The mere 
possibility of hearing voice and music from Europe and the 
Antipodes is reviving some of the old DX fever. 

At first people were satisfied with simple battery receivers 
possessing hand capacity and many of the other troubles asso- 
ciated with elementary regenerative sets. However, they had 
been spoiled by the efficient all- electric broadcast receivers 
already on the market. and they began to demand comfort 
with their thrills. In an effort to fill their needs.. manufac- 
turers worked on the receiver problem, and in quick succes- 
sion there appeared a series of improved sets. First, the sim- 
ple regenerative tuner took on an untuned screen -grid r.f. stage 
and a little shielding. Then a tinted screen -grid job with dou- 
ble shielding made its commercial appearance (the original 
"Super -Wasp "; see RADro News for June, 1929). Batteries 
still remained a nuisance to those customers who had outgrown 
the spilling -acid -on- the -rug stage. but a.c. short -wave operation, 
when successful at all. was usually a laboratory accomplish- 
ment and therefore unfit for the public. Finally David Grimes 
and John Geloso discovered the source of the mysterious "tun- 
able" hums that cause so much trouble. wiped them out with 
a few simple expedients, and produced the a.c. Super -Wasp. the 
first completely a.c. operated short -wave receiver on the mar- 
ket. Brought out in September, 1929 (see RADIO NEWS for 
January, 1930), this set has enjoyed a phenomenal use through- 
out the world, its popularity strengthening its sponsor's con- 
viction that the short -wave fan was maturing and that his 

By Robert Hertzberg* 

"Pilot Radio & Tube Corp, 

ranks were being increased by new con- 
verts who were never fans before but 
who were adopting the short -wave 
hobby. 

There was still one feature of short -wave operation that 
caused concern, and that was the matter of plug -in coils. The 
early receivers used a maximum of three coils, which could 
be inserted and removed without much trouble because the 
sets were wide open. However, as the benefits of shielding 
became evident and the number of coils rose to as high as ten 
(five pairs to cover a range of from 15 to 500 meters), the 
coils themselves became a nuisance. Getting them in and out 
of necessarily tight shielding cans was an operation that tested 
the temper and bruised the knuckles, and left the set owner in 
no mood to make delicate adjustments on hair trigger dials. 
Anticipating a consumer reaction to this situation, and looking 
forward to increased markets, the new Universal Super -Wasp 
has been laid out as a short -wave or rather combination wave - 
receiver, possessing the following features: 

1. No plug -in coils. The set remains closed, and all wave 
shifting is done from the front panel. 

2. The minimum wavelength is around 15 meters, and the 
maximum not less than 550, to take in the regular broadcast 
band as well as all the short -wave channels. The experience 
gained from the previous Super -Wasps indicated the desirability 
of this coverage. Many people will use these sets for regular 
entertainment reception when the short waves are not obliging. 

3. The detector regeneration control does not affect the tun- 
ing to any appreciable degree. A requisite to insure dependable 
logging. 

4. The power pack is part of the chassis. not a separate unit 
dangling in the back. 

5. The tuned screen -grid r.f. stage. having demonstrated its 
effectiveness, is retained. 

6. The audio system is fully grown, using a respectable out- 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOE JrNE, 1931 1083 

ANT. ANTENNA 

1 

COILS 

dq 

b 
pO q 
Ó 

GN 
L..IL 

EA.SECT. 
0.2 MFE. , 

'S 

0.6" 
MFD. 

.00025 
MFD. 

DETECTOR 2 MEG. 

COILS 
-24 

V7 

O 
o 
Q 

450' 
OHMS 

00004 PACKE D 
MFD. 

R.F.C. .OI MFD. 
-24 EACH 

00 e 
0.2. 
MEG. 

pp R.F.C. 
dfPHONO. 

() ON q UP JACK) 0.6' - .0005 ° MFO. ti 8i ; MEFAD 

=" " 

REGENERATION 2000 
CONTROL 

í 

- 27 

i!1 

20 OHMS, 

EA. SECT. 
0.2 MFD. i 

F---50.000 OHMS 7/^/J`-/../././-../`-/`.l'../-. 

TO POWER 
LINE 

OHMS 

.06 
MFD. -45 

750 
OHMS 

-45 

OHMS 

2;v. 

,./J,`./J-l'../`-/^.G`//../`,`/" 

V. 5V. 

III 

-80 

( 
\( 

SWITCH- r00 01000-0c00` 

EA. 

R.F.C. 8+180V. 
III III III 

EACH 4 
E MED. MFD 

8 +45V. 

LOD 
SPEAKER 

----EACH 
--- I MFD. 

The complete schematic circuit of the Universal Super -Wasp with its built -in power supply 

put stage that would do justice to a good dynamic speaker. 
7. The laboratory "appearance," so closely identified with 

previous short -wave sets has been shaken off, and the new re- 
ceiver is worthy of a place in the living room or at least in the 
corner of the library or reading room. 

8. It is made both in kit form for easy home assembly, and 
in factory -built form for people who are somewhat dubious 
about their skill with a soldering iron. 

The finished receiver, just emerged from the laboratory and 
ready for the hands of short -wave fans, more than meets the 
requirements originally laid down for it. It covers the unprece- 
dented range of 15 to 650 meters, with all the coils fixed in- 
side the chassis, and with any one of the seven overlapping 
ranges instantly available by the mere twist of a little knob on 
the front panel. It is difficult to de- 
scribe the simplicity and convenience 
of the control. which does for short- 
wave reception what the self- starter 
did for the automobile. You merely 
turn the knob, you hear a sharp lit- 
tle click, and the range you are set 
for appears marked on a small scale. 
That's all there's to it; no wrestling 
with coils, no loosening of the shield 
tops, no pulling the set off the table. 

The screen -grid r.f. amplifier stage 
and the screen -grid detector stages. 
respectively, are enclosed within a 
large common shield can having, of 
course. a partition in the center. 
Each is provided with four small 

fixed coils mounted on the edge of a molded bakelite switch 
housing. This housing. a marvellous example of the bakelite 
molders' art. contains a shaft bearing fifteen thin cams, which 
are brought into play against fifteen plunger contacts. The 
two switches. alike except that one is left handed and the other 
right handed, are lined up on the aluminum chassis, their shafts 
terminating in a worm gear. This is driven by a smaller gear 
which is coupled to the control knob on the panel by a steel 

shaft and a universal joint. 
The r.f. or antenna coils contain two windings apiece. a pri- 

mary and a secondary. One end of each is left grounded, and 
the other ends terminate at the plunger contacts on the antenna 
switch. The detector or interstage coils also have two windings 
apiece: a combination primary and tickler, and a grid coil or 

secondary. arranged the same way. 
The tuning condensers for each stage 
are split units. each consisting of a 
small section of 130 mmfd. maximum 
and a larger section of 415 mmfd. 
They have a common rotor but sepa- 
rate stator connections, the latter 

brought out to contacts on the 

switches. In addition, there is a 
fixed loading condenser of .0004 mfd. 
mounted inside each of the stage 
shields. If the small condenser sec- 
tions are designated as A and the 
large as B, and the loading condenser 
as C; and the four coils, in the up- 
ward value of their inductance, as 1, 
2, 3, and 4, (Continued on page 1103) 

A rear view of the rece 
plete shielding. Along 
nograph loud speaker a 

n 

iver, showing the corn- 
the back are the pho- 

nd antenna ground con - 
ections 

As shown in the view above, the power equipment is completely 
isolated below deck, with the audio and power transformers at 

opposite ends 

The shielding removed to show the arrangement of the tuned 
circuit components, including the coils and coil switching arrange- 

ment 
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Artistic Baffles -Eight Meters in One- Servicing Radiolas- Pepping Up 
the R.F. -A Quick Check on Line Noise -Repairing Dynamics- --Ser- 
vice Charges- Publicity for the Serviceman -New Service Equipment 

Artistic Solutions to the Baffle Trouble 
THE problem of mounting a dynamic speaker so that 

its electric- acoustic efficiency is high and its esthetic 
aspects passable. confronts the serviceman on more than 
sporadic instances. The necessity for extra- cabinet 

mounting of a moving coil loudspeaker may be occasioned 
by several' factors -insufficient baffling and unsatisfactory re- 
production. howling with the speaker mounted integral with the 
tuning cabinet, the desirability of a second speaker in a dif- 
ferent part of the house, and the custom built installation call- 
ing for a separate speaker. Numerous instances have also been 
brought to our attention where customers have evinced a desire 
for a separate speaker -amplifier combination used in conjunc- 
tion with home talkies and phonograph reproduction. 

As is generally appreciated. the dynamic speaker requires a 
large baffle area for good reproduction of the lower frequen- 
cies. As a matter of fact. it is seldom that sufficient baffle is 
provided in cabinet mounted designs, and the results of electri- 
cal compensation in the speaker or amplifier are not always 
desirable. 

The simplest and most effective type of baffle consists of a 

heavy board having some fifteen square feet of area surround- 
ing the opening against which the cone of the speaker is placed. 
This arrangement, however. is artistically crude. and the Serv- 
ice Editor has on various occasions so modified the baffle as 
to admit it into the polite society of the well appointed living 
room. 

In private homes it is often possible to 
mount the speaker against the wall of an 
adjoining room. covering the opening ssith 
a bit of light tapestry. and employing the 
wall itself as a baffle. For instance. the 
speaker might he mounted in a pantry. 
against the wall separating the pantry 
from the living -room. This arrangement 
is ideal from an acoustic point of view, 
but of course is only practical in a private 
dwelling providing the necessary architec- 
tural convenience. 

A somewhat similar system is suggested 
by McCory, the well- known news pho- 
tographer of the New York Daily News, 
who mounted a speaker in the floor of 
the room above his library. using the 
ceiling of the latter as an excellent baffle. 

It is a fairly simple job for a carpen- 
ter to mount a dynamic speaker against 
the walls and ceiling in the corner of a 
room. as suggested in Figure 3. This ar- 
rangement is equally well adapted to 
apartment houses and private homes. and 
combines perfect baffling with a pleasing 
appearance. The board. after being made 

up and fitted, is fastened to the walls and ceiling with toggle 
bolts. 

It will usually be found essential to cut the "S" shaped 
louvres in the baffle in order to prevent booming and unpleas- 
ant resonance effects on the low notes. Mounting the speaker 
about a half inch behind the opening -using wooden washers 
for spacers -is also effective in achieving the correct tone 
balance. Acoustic perfection is best determined by listening to 
announcers, and the amount of spacing and louvre openings 
should be varied until the voice is absolutely natural. Varia- 
tion of the tone control. on receivers so equipped, will facili- 
tate this adjustment. 

None of the arrangements so far described is recommended 
for frame houses accommodating more than one family, as 
the low notes are effectively transmitted throughout the 
structure. 

Figures 1 and 2 illustrate a method of camouflage that may 
be used universally. and which possesses the added advantage 
of being portable. The speaker and baffle board are mounted 
on an easel, and the baffle is covered with an oil painting on 
canvas. The size of the baffle will of course be determined by 
the painting available. but should be as large as possible. The 
shelf on which the painting rests is about two inches wide. 
The battle is mounted behind the front supports. This spaces 
the canvas about three inches from the baffle opening. re- 
ducing the effect of the canvas on the sound to a negligible 

degree. The exact dimensions of the 
easel illustrated are given in Figure 1. 
This easel stands approximately five feet 
four inches high. Pictures painted on 
heavy board -such as beaver board - 
should not be used, as they tend to muffle 
reproduction. 

The easel is preferably placed in a 
corner. and should be moved tentatively, 
until the best sound distribution and gen- 
eral frequency response are secured. As 
usual. make such tests on the voices of 
familiar announcers. When a small pic- 
ture does not permit adequate baffling. 
the tone deficiency can be compensated 
somewhat by draping a heavy cloth over 
the back of the easel and speaker. 

Many custom -built installations include 
loud speakers built into existing furni- 
ture such as bookcases. The hole cut in 
the front is covered with a silk or other 
grille. "Cabinet resonance" must be 
avoided in such an installation and is 
often overcome by cutting away the back 
of the compartment in which the loud 
speaker is placed. 

SIZE OF 
BAFFLE BOARD 
DETERMINED BY 
SIZE OF PAINT- 
ING AVAILABLE 

Figure 1. General specifications for 
the easel- bameboard combination 
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Figure 2. (Left) The 
complete speaker instal- 
lation. the baffle and 
speaker being hidden by 
the oil painting. This 
baffle is highly effective 
and the combination is 

portable 

Figure 3. (Right) An 
attractive permanent 
speaker installation. If 
desired. the speaker hole 
may he covered with a 

light cloth. The louvres 
are important -not mere- 

ly decorative 

EIGHT METERS IN ONE 
By Earl H. Miller 

(First Lient., C. S. Signal Corps Reserve) 

(The serviceman's knowledge of meter technique is generally 
so extensive that we have hesitated to give space to many of 
the test equipment articles that have found their way to the 
service desk. However, Lieutenant Miller's contribution is 
the best we have seen on the subject and we recommend the 
instrument he describes as a most useful auxiliary to whatever 
service equipment the expert may have on hand. -THE SERVICE 

EDITOR.) 

THE most important single item in a service or experi- 

1 mental laboratory is measuring equipment. Because of 
the cost of reasonably accurate instruments. any means 

of multiplying the usefulness of a single meter should relieve 
the budget. It is the purpose of this article to describe a useful 
d.c. meter of several volt, milliampere and resistance ranges 
which the serviceman may construct without straining the purse. 

The foundation of the instrument is a Weston model 301 
d.c. milliammeter having a full -scale reading of one milli- 
ampere. The following ranges are secured: 1. 10. 100 
and 500 milliamperes. 10. 100 and 500 volts (all 1000 
ohms per volt) and two continuity- resistance 
ranges. 

The simple application of Ohm's law in the 
determination of the resistance values to be 
used as multipliers in converting a milli- 
ammeter into a voltmeter is perhaps 
familiar to the majority of experimen- 
ters. but will be treated briefly. The 
problem is to determine the resistance 
necessary to secure full -scale deflection 
of .the meter with the full voltage of the 
desired value applied. 

The resistance for the 10 -volt 
determined as follows: 

range is 

F. 

R =- 
I 

when R = Combined resistance of meter 
and multiplier 

E = Voltage range desired 
I = Current required to deflect 

meter to full scale 

The meter resistance (27 ohms in the 
one used by the writer) is negligible. 
Applying the formula E =R, the drop 
across the meter itself is found to be 
.001 X 27 = .027 (Cont'd on page 1095) 
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ALL Iii A D..' y'S WORK 
DUE to the tendency of the average set owner to play 

his radio at close to maximum volume. even the best 
of dynamics will develop cone kinks after a period of 

service. These kinks form areas on the surface of the cone 
that are resonant to certain frequencies. resulting in a notice- 
able rattle or fringe on some musical notes. 

Taking the Rattle Out of Dynamic Cones 
The best way of remedying this trouble is by giving the 

affected areas repeated coats of rubber cement, permitting each 
coat to dry thoroughly before repainting. The tension of the 
rubber cement will be sufficient to dampen the resonant por- 
tions without stiffening the cone as a whole. 

Do not use shellac unless the cone is of the fairly rigid or 
"stiff" type. 

It is well, when making such repairs, to throw in gratis a 
lecture on the proper care of the speaker. warning the owner 
against tuning his receiver with the volume control on full. or 
making sudden changes in the volume adjustment when a local 
station is tuned in. This last process is particularly hard on 
the speaker when the volume control is slightly noisy. Most 

speakers are designed to output high volume. It is the 
and explosive "plops" that do most of the damage. 

A Quick Check on Line Noise 
H. W. Koch of Trinidad. Colorado. remarks that 

three out of every five of his service calls are 
complaints of noise. the majority of which 

he readily traces to line irregularities with- 
in the house. He carries with him a 
fifty -foot extension cord with which he 
connects the radio directly to the line 
at the point where it enters the building 
( or as close to the meter as possible). 
If the noise disappears with the cutting 
out of the remaining house circuit by 
opening the switch or pulling the fuses, 
the job can he turned over to the local 
electrician. 

He concludes with the following notes 
on besting the force of gravity -"By 
slipping on a pair of rubbers, one can 
walk around on roofs of all sizes and 
shapes as safely as a cat." 

Notes on Radiolas 
Fred Pitzer sends in the following 

pointers on Radiola technique: 
"The tone in the Radiolas 33 and 41 

may be compensated somewhat in favor 
of the bass notes by inserting a con- 
denser of (Continued on page 1 ?05) 

THERE are many service eve.s- 

torners who can be interested 
in short -wave reception. The ad- 
vent of international broadcasting, 
with the attending publicity, has 
.stimulated a desire to receive these 
services directly. A well- placed 
word of explanation showing that 
short -wave eq pm en t compares 
with the broadcast receiver in ap- 
pearance and ease of operation - 
that it has completed its incuba- 
tion period in the laboratory -will 
often result in a sale of either an 
adaptor or receiver. The possibili- 
ties of a real financial return often 
justify advertising campaigns. 

-THE SERVICE EDITOR 
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Bíickstage in Broadcasting 
Chatty bits of news on what is happening before the microphone. Personal 
interviews with broadcast artists and executives. Trends and developments 

of studio technique 

'THIS year, Billy 
Jones and Er- 

nie Hare celebrate 
their eleventh an- 
niversary in broad- 
casting. We vis- 
ited the veteran 
song and comedy 
team in their office 
high above Times 
Square and heard 
them discuss their 
trials and tribula- 
tions. Currently 
known as the In- 
terwoven Pair and 
in past programs as the Happiness Boys 
and the Flit Soldiers, Jones and Hare 
point out that Friday has always been 
their lucky broadcasting day and that they 
request all of their programs to be broad- 
cast on that day. Billy and Ernie met 
in a phonograph studio where they both 
happened to be recording. They recog- 

nized each other's 
talents and decided 
to team up. A long 
series of combina- 
tion recordings fol- 
lowed. These in- 
cluded several 
nursery rhymes 
put to music. Soon 
a letter from 
Tommy Cowan, 
program director 
of the early West- 
inghouse transmit- 
ter, WJZ, arrived 
requesting Jones 

and Hare to participate in "radiophone 
experiments." WJZ's studio was in a 
tent in Newark, and the boys traveled 
over and did their act before a micro- 
phone that bore striking semblance to a 
tin can. Jones and Hare broadcast with 
the speculation of having but a handful 
of experimenter -listeners. 

Radio grew and so did the team's pop- 
ularity. Known as the Happiness Boys, 
Jones and Hare spread their sunshine and 
cheer to a rapidly growing army of lis- 
teners. Later, the team rose to new 
heights under various program designa- 
tions. Today they sit in a cozy office 
at desks facing each other. Bily collects 
gags -bundles of them -and files them 
away until they can be suitably used in 
a program. Any joke. heard, conceived 
or suggested, is jotted down and filed 
until the opportune day they can be put 
to use on the air. The boys collect 
strange phonographs which they use to 
play their own recordings. Billy takes 
especial pride in a talking machine that 
completely folds away into an alarm - 
clock case. 

Billy Jones 

Ernie Hare 

By 
Samuel Kaufman 

WERE it not 
for two desk 

microphones in 
Studio L of the 
National Broad- 
casting Company, 
visitors would 
never guess they 
were in a broad- 
casting chamber. 
It has the appear- 
ance and furnish- 
ings of a magnif- 
icent living -room. 
And that's just the purpose Gerard Chat- 
field, program supervisor. had in mind 
when he designed the studio. Mr. Chat- 
field thought that a cozy, homelike room 
would be just the thing for speakers new 
to broadcasting. The timid or inexpe- 
rienced speaker may go on the air from 
these comfortable, luxurious surroundings 

in an atmosphere that will psychologically 
improve the program, according to the 
supervisor's plans. The room contains a 
fireplace, a sofa, desks, chairs, paintings, 
pottery and many other items that would 
offhand be identified with a residence 
rather than a studio. There are no 
drapes on the walls or windows. but the 
entire room is invisibly treated for ex- 
cellent acoustical results. We were as- 
tonished to find that an attractive cup- 
board with leaded glass windows was in 
reality a dummy front of the control 
room. A beamed ceiling, three beautiful 
windows overlooking Central Park, and 
special lighting effects add charm to the 
unique setting. The studio is claimed to 
be the first of its type and a duplicate 
was constructed in the new Chicago stu- 
dios of the network. 

DR. FRANK 
H. VIZE- 

TELLY, who, 
besides editing a 
dictionary, has 
long been an ex- 
ponent of perfect 
English over the 
radio, recently 
inaugurated a bi- 
weekly class for 
announcers of the 
Columbia Broad- 
casting System. 
Every second Tuesday, following his 
broadcast period, the Columbia staff is 
rounded up, herded into a studio and Dr. 
Vizetelly gives pointers on microphone 
diction. 

"Our enunciation must be clean cut so 
that when we speak, we speak clearly and 

(Continued on page 1120) 

The new speakers' studio at NBC 
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What's New in Radio 
A department devoted to the description of the latest developments in radio 
equipment. Radio servicemen, experimenters, dealers and set builders will 

find these items of service in conducting their work 

Midget Receiver 
Description: This midget eight -tube 

receiver offers several unusual features, 
heretofore encountered only in larger type 
receivers. Among these are a tone con- 
trol. and a local and distance switch. The 
receiver employs four screen -grid tubes. 

Two 45 type tubes are used in the push - 
pull power stage. The receiver is thor- 
oughly shielded and its output is han- 
dled by the new Magnavox dynamic 
speaker. The receiver chassis and the 
reproducing unit are mounted in a con- 
cert grand cabinet measuring 19% inches 
high by 16% inches wide by 11 inches 
deep. 

Maker: Jackson -Bell Company, Los 
Angeles, California. 

A Handy Set of Test Prods 
Description: Here is a convenient set 

of test leads for the radio experimenter 
and service man. When used in combina- 
tion with a meter and a dry cell or a 

small "B" battery they are particularly, 
adaptable for continuity testing of radio 
apparatus. The handles are of convenient 

size, measuring 6 inches in length. and 
are well insulated. The prod points are 
phonograph needles inserted and held se- 
curely by small metallic chucks. This 
arrangement permits these needle points 
to be easily and quickly renewed. The 
sharp points are capable of puncturing 
the insulation of wires, which is an ad- 
vantage in tracing and locating the par- 

Conducted by 

The Technical Staff 

ticular circuit under test. The leads arc 
50 inches long and are available with 
either spade tips or phone tips. 

Maker: Blan the Radio Man, Inc.. 
89 Cortlandt Street. New York City, 
N. Y. 

New Variable Mu Radio Tube 
Description: E. 

T. Cunningham, 
Inc..has announced 
to set manufac- 
turers a new 
screen -grid tube 
designed primarily 
for use in radio - 
frequency and in- 
termediate-fre- 
quency amplifier 
stages. This tube 
is not ordinarily 
interchangeable 
with any other 
tube and must be 
u:.ed in circuits es- 
pecially designed 
for its characteris- 
tics. This new 
tube, designated as 
C -335, is extreme- 
ly effective in re- 
ducing cross -mod- 
ulation and modu- 

lation distortion. Furthermore, its de- 
sign is such as to permit easy control of 
a large range of signal voltages without 
the use of local- distance switches or an- 
tenna potentiometers, making the tube 
particularly adaptable to automatic vol- 
ume control design. It is designed for 
a.c. operation and employs a cathode of 
the quick heater type. The remarkable 
ease of volume control obtainable with 
the C -335 is due to the gradual and 
smooth variation in mutual conductance 
over a wide range with change in grid 
voltage. The mutual conductance at 
-40 volts on the grid is nominally 10 

micromhos, and at - 1.5 volts 1100 
micromhos. This gives a useful mutual 
conductance ratio of 110 for a single 
stage. With these characteristics the 
C -335 offers very attractive possibilities 
to designers in obtaining improved set 
performance with simplified circuits. 

The tentative ratings and normal char- 
acteristics for the C -335 are given below: 
Filament voltage 2 5 volts 
Filament current 1 75 amperes 
Plate voltage (recommended) ..180 volts 
Screen voltage (recommended) ..75 volts 

1057 

Grid voltage -1.5 volts 
Plate current 9 milliamperes 
Screen current Not over 1, 3 of 

plate current 
Plate res:stance 200.000 ohms (approx. 
Mutual conductance 1100 micromhos 
.1 ¢proximate Interelectrode Capacitances 
Grid to plate 0 010 uuf. maximum 
Input capacitance. 5 uuf. 
Output capacitance . 10 uuf. 

Overall Dimensions 
Length 4 11/16-514" 
Diameter (maximum) 1 13/16" 
Cap .. 0.346- 0.369" 
Socket C type (five -prong) 

Maker: E. T. Cunningham, Inc., 370 
7th Avenue, New York, N. Y. 

Feather- Weight Headphone 
Description -This headphone receiver 

weighs only 1!.': ounces. Its outside 
diameter is 113 -16 inches and it meas- 
ures three -quarters of an inch in thick- 
ness. The use of high grade cobalt steel 
for the magnets and bakelite for the shell 
of this unit explains its unusual light 
weight. It should find a wide applica- 
tion among the hard of hearing. who are 
forced to use headphones if they are to 

enjoy radio programs. sound movies and 
lectures. It will also materially reduce 
the discomfort of the headphones now 
commonly used in hospitals and hotel 
radio systems. These new headphones 
are also adaptable to airplane service as 

their small size permits them to fit readily 
into the pilot's helmet and their light 
weight is scarcely noticeable. The re- 
ceivers can be wound to any desired 
impedance and each pair is equipped 
with a thin steel headband. They can be 
supplied with cords, three, six or twelve 
feet long. 

Maker -Trimm Radio Mfg. Co.. 847 

West Harrison Street. Chicago, Ill. 
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The Junior RADIO Guild 
LESSON NUMBER TWENTY- 

Using Mathematics in Radio 
Geometry and Its Application in Radio 

IN the practice of radio engineering 
and the various investigations in- 
volved in the design and construc- 
tion of radio apparatus it can be 

conceived that a knowledge of surfaces 
as applied to various geometric figures is 
of tremendous importance in the proper 
understanding of such designs. 

Geometry teaches us the relation of 
plane surfaces, such as the triangle, 
square, rectangle and circle, to other 
geometric figures; and surface areas are 
also considered. which is probably the 
most important study of geometry as 
applied to radio designs. 

Throughout apparatus design in radio 
engineering we encounter coils of va- 
rious shapes, condenser plates of differ- 
ent dimensions and resistors of varying 
sizes. These are so constructed that a 
knowledge of their surface areas is es- 
sential to the successful application of 
fundamental electrical formulas. 

It is interesting to review those theo- 
rems and propositions of geometry 
which are of practical application to 
the electrical engineer, and it is readily and early appreciated 
that this phase of mathematics is essential to the student of 
radio. 

Engineers are constantly required to assist in the prepara- 
tion of drawings, and are responsible to a great extent for the 
general layout of apparatus and the correct positioning of the 
various parts. Geometry is an aid in presenting the proper 
method of placing such ideas on paper in the form of lines, so 
that the dimensions of length, breadth 
and thickness can be shown. 

It is of interest to investigate a few 
propositions in the construction of some 
geometric figures, as these will show the 
applications of the theorems of geometry. 

PART SEVEN 

O beginners in radio the importance 
of the fact that the common ordi- 

nary garden variety of mathematics (the 
kind of mathematics which to some 
seemed so pointless when taught in the 
elementary and lower classes of high 
school) is quite necessary to the later 
assimilation of a knowledge of geome- 
try, trigonometry and calculus cannot 
be stressed too much. For the truth of 
this it is only necessary to question those 
in the radio game who have been un- 
fortunate enough to have slipped up on 
this part of their education and now 
wish that they had the opportunity to 
go back to school again. 

RADIO NEWS is glad to present to its 
readers this seventh of a series of articles 
prepared by Mr. J. E. Smith (President, 
National Radio Institute) on the use 
of mathematics in radio. The first of 
the series appeared in the December, 
1930, issue of RADIO NEWS. 

THE EDITORS. 

Proposition- Problem 
At a given point in a straight line, to 

erect a perpendicular to that line. 
With reference to Figure 1, it is ob- 

vious that the given point may be any- 
where between the extremities of the line, 
such as 0 in the line AC, or at the ex- 
tremity of the line, such as 
B in the line AB. 

1. Let 0 be the given point 
in line AC. (Figure 1 (a). 

Now lay out HO and OB 
equal. 

With H and B as centers, 
and with equal radii greater 
than OB, describe two arcs 
intersecting at R. Join RO, 
and the line RO is perpendic- 
ular to the line AC. 

The proof of this statement 
is that since O and R are two 
points each equidistant from 

H and B, they determine the perpendic- 
ular bi- sector of HB. 

2. Let B be the given point in line 
AB. Figure 1 (b). 

Now take C, any point above AB, 
and from C as a center, with the dis- 
tance CB as a radius, describe an arc 
intersecting AB at E. 

Draw EC and prolong it to meet the 
arc again at D. Join DB, and then the 
line DB is perpendicular to the line AB. 

The proof of this statement is shown 
by reference to the definitions and theo- 
rems in the study of the circle, a review 
of which will be of interest at this time. 

We have the following definitions re- 
lating to the circle: 

(a) The bounding line of a circle is 
called its circumference. 

(b) The diameter of a circle is the 
straight line through the center, ending 
at the circumference. 

(c) The radius of a circle is the 
straight line from the center to the cir- 
cumference. 

(d) The circumference of a circle is 
divided into 360 equal parts, called degrees. 

With reference to the last definition (d), we can see that an 
angle at the center of a circle can be measured by the inter- 
cepted arc. Thus in Figure 2 (a) the angle A is measured by 

of the circumference or is equal to 90 degrees. In Figure 
2 (b) the straight angle B is measured by '/> of the circum- 
ference or is equal to 180 degrees. 

Therefore, the proof of the second point of the above propo- 
sition is stated as follows: 

A C A 

R 

A C 
M O e 

D# 

s 

+ b) 

Corollary 
An angle inscribed in a semi -circle is 

a right angle. Figure 2 (c). 
Note: The definition of a "corollary" 

is a truth that is easily deduced from 
known truths. 

Thus, the line DB of Figure 1 (b) is 
perpendicular to the line AB at the given 
point B. 

Proposition- Problem 
To bisect a given arc. 

With reference to Figure 3, 
having given the arc AB, the 
problem is to bisect it. 

Draw the chord AB. 
With A and B as centers, 

and with equal radii greater 
than one -half AB, describe 
arcs intersecting at D and E. 
Draw DE and then this line 
is the perpendicular bisector 
of the chord AB. 

(Since D and E are two 
points each equidistant from 
A and B, they determine the 
perpendicular bisector of AB.) 

(2c) (2 b) (2c) 

Figure 1 (above). Figure 2 is below) 
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Therefore. DE bisects the arc AB. 
The proof of this is given by the following: 

Corollary 
The perpendicular bisector of a chord bisects the arc of the 

chord. 

Pro position -Proble ne 

To bisect a given angle. 
With reference to Figure 4, having given the angle AEB, 

the problem is to bisect it. 
From E as a center. and with any radius. say EA, describe 

an arc cutting the sides of the angle at A and. B. 
Now, with A and B as centers. and with equal radii greater 

than one -half the distance from A to B, describe two arcs 
intersecting at D. Draw DE and then this line bisects the 
arc AB at C (from the above proposition). 

Therefore. since an angle at the center of a circle can be 
measured by its intercepted 
arc. and since arc AC equals 
arc CB. the angles are equal. 
and the line DE bisects the 
angle AEB. 

The proof is also stated as 
follows: 

(In the same circle. equal 
arcs subtend equal central 
angles.) 

Proposition -Problem 
To divide a given straight 

line into a given number of 
equal parts. 

With reference to Figure 5. 

having given the straight line 
AB. the problem is to divide 
it into any given number of 
equal parts. 

From A, draw the line AO. making 
convenient angle with AB. 

Let it be required to divide the straight 
line AB into three equal parts. Now. take 
any convenient length. as AC. and apply it 

to the line AO three times. Thus. AC. 
CD and DE will be equal. From E. the 
last point in the line AO, draw EB. 

Now, by drawing GD and FC parallel 
to BE. these lines will divide AB into 
equal parts. 

The proof of this statement is shown 
by reference to the definitions and theo- 
rems in the study of oblique lines and 
plane angles. 

We have the following definitions and 
theorems relating to lines and angles: 

(1) If one straight line intersects an- 
other straight line. the vertical angles are 
equal. Thus. with reference to Figure 6. 
angle a is equal to angle h. and angles c 
and d are equal. 

(2) A straight line that cuts two or more straight lines is 
called a transversal. Thus, with reference to Figure 7. GD 
is called the transversal. The angles a. d. g and f are called 
interior angles and angles b. c. e and h are called exterior 
angles. The angles b and f, c and g. e and a. h and d, are 
called exterior- interior angles. 

(3) If two parallel lines are cut by a transversal. the exterior- 

interior angles are 
equal. Thus. with ref- 
erence to Figure 8. 
angle c is equal to 
angle g. and angles h 
and f are equal. 

Now. referring to 
Figure 5. and the fol- 
lowing theorem. we 
can prove that the 
parallels FC. GD and 
BE divide the line 
AB into equal parts. 

Proposition-Theorem 
If three parallels intercept equal parts on one transversal, 

they intercept equal parts on every transversal. Thus, let us 
investigate Figure 9. where three parallels cut equal parts on 

the transversal AB. 
By drawing lines CH and 

DJ parallel to AB, and from 
the fact that the exterior - 
interior angles a and c. are 
equal respectively to b and 
d; also that angle a is equal 
to angle c, we have that angle 
b is equal to angle d. 

Now, since the exterior - 
interior angles e and f are 
equal, and the sides CH and 
DJ are equal. the two tri- 
angles CHD and DJE must 
necessarily be equal. Since 
these triangles are equal. side 
CD must equal side DE. 

In like manner, AC can be 
shown to he equal to CD, 
and thus, for three parallels 

intercepting equal parts on the trans- 
versal AB. they intercept equal parts on 
the other transversal AE. 
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Figure 12 

2. To divide a 
equal parts. 

a. Given the line AB. divide it into four equal parts. 
b. Given the line AB. divide it into six equal parts. 

Applications fo Radio 

In studying the relations of the current and voltage in a 
simple series circuit consisting of an inductance and a resis- 
tance. as shown in Figure 10, we have learned that the vector 
representation of the voltage drops can be shown as indicated 
in (b). Here we have the voltage drop across the resistance R 
as being in phase with the current I, and the reactive voltage 
drop across the inductance L as being at right angles to I. In 
order to obtain the magnitude of the voltage E, we find that 
we have a geometric figure in the shape of a right triangle. 

Geometry teaches us that there is a definite relationship ex- 
isting between the three sides of a right angle triangle. Let us 
study the right triangle ABC of Figure 11, and let CF be 
drawn from the vertex C, perpendicular to AB. 

In this figure we now have three (Continued on page 1102) 

Examples 

It is well for the student to construct 
all of the above problems with various 
degrees of magnitude. 

Construct the following: 
1. At a given point in a straight line, 

to erect a perpendicular to that line. 
a. Given the line AB and with reference 

to the problem in the proposition, take 
the point C outside of AB but near A 
and construct a perpendicular at B. 

b. Given the line AB. take the point C 
outside of the length of AB. The perpen- 
dicular is to be constructed at B. 

c. Given the line AB. take the point C 
outside of AB but to the right of the 
perpendicular to be constructed at B. 

given straight line into a given number of 
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Radio News Manufactured Receiver Circuits 

I ISTAnEE 
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this eight tube Radiola No. 66 superheterodyne receiver. ing regeneration in the tuned r.f. stage. After this condenser I type -27 tubes are used throughout except for a single -45 has been set for best operation for the particular type -27 tube 
type tube in the power output stage and a type -$0 tube as a used it may be left untouched. Both the i.f. secondaries are 
rectifier. The r.f. compensating condenser and coupling coil of the bridge type. providing stable operation for the two 
connected between the plate of the first -27 type tube and the i.f. tubes. The plower supply is so designed as to supply thy 
lower end of the secondary inductance are a means for provid- necessary current to the speaker field. 

Radio News Manufactured Receiver Circuits 
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THE Howard Screen Grid Model A is a seven tube receiver supply. This receiver employs a dual volume control. Pro - 
in which the three r.f. stages use -24 type tubes. The de- visiwl made to operate the receiver from line voltages of 

'etor is a -27 type tube folloLVed by a push -pull audio stagy 100 to 120 volts by taps on the primary of the power trans - 
ith -45 type tubes. An -30 type tube is used in the power former. 
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RADIO NEWS HOME LABORATORY EXPERIMENTS 

1 \I- experimenters and en- 

1 
gineers, giving most of 
their thought to specific 
radio problems, look upon 

the photo -cell not as a tube of some - 
what unusual characteristics but as a 

special product of the physical labo- 
ratory and the physicist. Such it is, 
but it is also true that, in many 
ways, the cell functions in a manner 
similar to any ordinary tube and the 
operation of the cell in circuits can 
be analyzed in very much the same 
manner we use to work out the 
operating characteristics of a tube 
and its associated circuit. 

In the ordinary three -element tube we have a filament 
which, when heated, is a source of electrons. So far as 
the fundamental operation of the tube is concerned the 
composition of the filament is not an essential factor so 
long as it is capable of emitting sufficient electrons. In 
the three -element tube we also have a plate which acts 
as a collector of the electrons which pass from the fila- 
ment to the plate. Between the filament and the plate 
we place a grid which functions as a valve or gate to 
control the number of electrons reaching the plate from 
the filament. In the three -clement tube the emission 
from the filament is essentially constant. the number of 
electrons reaching the plate being determined by the con- 
struction of the tube and the potentials on the grid and 
the plate. 

It will be obvious that if we wished we could control 
the plate current by varying the filament current. At 
low currents the filament would be comparatively cool 
and few electrons would be emitted -and the plate cur- 
rent would be small. At high currents through the fila- 
ment the heating effect would be greater. more electrons 
would be emitted and the plate current would be large. 
We don't use this method because the grid gives us a 

much more effective and efficient means of controlling 
plate current; but the important point is that it is pos- 
sible to control the plate current by varying the number 
of electrons emitted from the source. 

Now in a photo -electric cell, Figure 1. we have a 

cathode or source of electrons corresponding to the fila- 

ment in an ordinary tube. In the photo -cell the cathode 
is composed of some sub- 
stance which is affected 
by light so that when a 

light is shone on the cath- 
ode electrons are emitted, 
this corresponds exactly to 
the emission of electrons 
from a filament when it 
is heated. Many sub- 
stances will emit elec- 
trons under the influence 
of light, but certain sub- 
stances will emit many 
more electrons than others. 
In photo -cells the mate- 
rials most commonly used 
are sodium. potassium and 
caesium. Other substances 
such as rubidium. stron- 
tium, barium and lithium 
also exhibit pronounced 

The Photo -Cell 

Figure 1. A schematic representa- 
tion of a photo -electric tube 

photo- electric properties. but the 
former three are by far the most ef- 
fective materials we have found up 
to the present. 

Now if we coat the inside of a 
Mass bulb with one of these sub - 
stances and throw a light on it, elec- 
trons are immediately given off, the 
number of emitted electrons depend- 
ing upon the intensity of the light 
and upon its color. We therefore 
have a source of electrons and we 
can accurately control the number of 
electrons emitted by varying the 
amount of light shining on tite cell. 
Now we have to put into the tube 

some element which will attract these electrons, just like 

the plate attracts electrons in an ordinary tube. 
Referring again to Figure 1, we note that in front of 

the cathode. or coating on the glass wall. we place an 
anode, wihich in most cells takes the form of a circular 
ring. Since the electrons are negatively charged, we can 
attract them to the anode ring by making the anode 
positive with respect to the cathode. This is simply done 
by connecting a battery in the circuit as shown in Figure 1. 

Figure 1 shows, therefore. the fundamentals of any 
photo -cell circuit. Realize how similar it is to a three - 
element tube. In both cases we have a source of elec- 
trons, in both cases we have an anode or plate which at- 
tracts the electrons and in both cases we have a battery 
between the source of electrons and the plate to give 
the plate a positive charge. 

There isn't any actual grid in a photo -cell, but in the 
circuit we have a control element which does just what 
the grid does in an ordinary tube. The grid of an ordi- 
nary tube is used to vary the number of electrons reach- 
ing the plate. In the photo -cell the number of electrons 
reaching the anode or plate is controlled by the amount 
of light falling on the cell; we can therefore consider 
that the beam of light is in effect the grid of a photo -cell. 

Now the characteristics of an ordinary tube are de- 
fined almost completly by three characteristics. First. 
we have the plate resistance which represents the a.c. 
resistance to the flow of alternating currents between 
the plate and the filament. Secondly, we have the am- 
plification constant which is a measure of the relative 

effect of the grid and the 
plate on the plate current. 
Thirdly. we have the mu- 
tual conductance which 
indicates the amount of 
current which will flow in 
the plate circuit if the 
grid voltage is varied a 
certain amount. 

The resistance between 
the anode and cathode of 
a photo -cell is exactly the 
same in effect and impor- 
tance as the plate- filament 
resistance of a tube. If a 
tube has a high Rp the 
plate circuit coupling re- 
sistance must be much 
higher to realize any con- 
siderable voltage am- 
plification. The voltage 

so 
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-- FOOT CANDLES -- 

Figure 2. A curve showing the increase in the current 
output of a type P -4 cell with increasing light intensities 
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amplification obtained from a tube working into a re- 
sistance is proportional to 

Load resistance 

Plate resistance + load resistance 

and the same formula applies to the voltage amplifica- 
tion from a photo -cell. the plate resistance being (in the 
case of the cell) the effective resistance between anode 
and cathode. 

The mutual conductance of a tube can be considered 
as the a.c. current in the plate circuit per volt a.c. applied 
to the grid. With the photo -cell the equivalent charac- 
teristic is the a.c. current developed in the photo -cell cir- 
cuit per lumen or per foot candle change in light on 
the cell. 

The amplification constant of a tube can be considered 
as the a.c. voltage developed in the plate circuit of a 
tube per volt a.c. applied to the grid. In the photo- 
cell the equivalent constant is the a.c. potential developed 
in the cell per lumen or foot candle change in light on 
the cell. 

So we have in the photo -cell characteristics essentially 
similar to tube characteristics and both tube circuits and 
photo -cell circuits can be analyzed in much the same 
manner. 

Since the tube in its more general applications has an 
a.c. voltage applied to its grid and the engineer is con- 
cerned with the magnitude of a.c. 
voltage developed in the plate 
circuit. we are seldom concerned 
directly with the d.c. plate current 
produced with a certain value of 
grid voltage. Photo -cells are fre- 
quently used, however. in cir- 
cuits where the current pro- 
duced with a given light intensity 
is of considerable importance. 
Where the cell is to be used to 
operate relays. etc., the current 
with a given light intensity is of 
importance in determining how 
sensitive a relay must be used or 
whether the output from the cell 
must be amplified before it can be utilized. 

Cells of the type shown in Figure 1 are made by a 
number of companies. Sometimes. to increase their 
sensitivity, a small amount of gas is placed in the cell 
and although the sensitivity is markedly increased in this 
manner the uniformity of response is not as great as in 
the case of the vacuum cell. Liquid cells are also being 
made. These cells contain an anode and a cathode. as do 
other cells, but the space between the two elements is filled 
with a liquid; one of the first liquid cells used sodium 
hydroxide for the liquid. Such cells frequently require no 
external battery for their operation. a potential being de- 
veloped inside the cell under the influence of light. 
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--FOOT CANDLES--- 

Figure 3. The voltage developed within the P-4 type 
cell varies with light exposure, as indicated by this curve 

From the preceding discussion of the similarity of cells 
and tubes let us see if we cannot analyze the operation 
of a cell in a typical circuit. Obviously space is not 
available to discuss all types and makes of cells. so the 
following discussion is necessarily limited to one cell. 
We have taken for our example the Arcturus type P -4 
cell, which is of the liquid type and which requires no 
external battery. 

Let us see first if we cannot calculate the internal re- 
sistance of this cell. In Figure 2 
is given a curve showing the cur- 
rent output at various light inten- 
sities from 0 up to about 60 foot 
candles; in Figure 3 is a curve. 
for the saine range of light inten- 
sity. showing the e.m.f. developed 
by the cell. Now the a.c. internal 
resistance of the cell will be 
equal to 

Change in developed e.m.f. 
Figure 5. Adding an amplifier to the 
photo -tube circuit. The transformer is 

a special type for this purpose 
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- --LIGHT INTENSITY IN FOOT CANDLES - -- 

Figure 4. Light intensity curves of common types of 
incandescent lamps 

Change in output current 
for the same change in light in- 
tensity. 

From the curve of Figure 3 we can obtain the de- 
veloped e.m.f. for two light intensities. Taking two rep- 
resentative points, we have: 

Intensity Developed e.m.f. 
in foot candles in millivolts 

19.2 119 
38.4 131 

Therefore the a.c. internal resistance of the cell can be 
found by converting these figures in column two to volts 
and subtracting them and then dividing by the difference 
of the corresponding changes in current output at the 
same light intensities. The latter figures. obtained from 
the curve of Figure 2 are: At 19.2 foot candles I is 38 
microamperes and at 38.4 foot candles the I is 66 micro- 
amperes. Changing these currents to amperes and sub- 
stituting in the above formula we have: 

a.c. resistance = 
0.131 -0.119 

0.000066 - 0.000038 

= 430 ohms 

And so we obtain one of the essential constants of the 
cell if it is to be used with varying (modulated) light. 
as for example in television or in talking movies. 

Now let us see if we cannot determine the a.c. e.m.f. 
developed in the cell per foot candle change in intensity 
of light falling on the cell. For this purpose we must 
take two intensities and two developed e.m.f.'s from 
Figure 3 and divide them. (Continued on page 1118) 
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Latest Radio Patents 
A description of the newest patented inventions on radio, television, acous- 
tics and electronics as they are granted by the United States Patent Office. 
This information will be found a handy radio reference for inventors, engi- 
neers, set designers and production men in establishing the dates of record, 

as well as describing the important radio inventions 

1.792.274. AMPLIFYING SYSTEM. WEN- 
DELL L. CARLSON and RALPH S. HOI \IES, 
Schenectady. N. Y.. assignors to General 
Electric Company, a Corporation of New 
York. Filed Jan. 2S. 1927. Serial No. 
164,341. 10 Claims. 

1. The combination of a pair of space dis- 
charge devices including input and output 
circuit?. means for tuning the output circuit 
of one of said devices and the input circuit 
of the other of said devices, and capacitative 
and inductive couplings connected between 
said tuned circuits. said coupling being out 
of phase with each other and the capacitative 
coupling being between the high potential 
ends of said tuned circuit-. 

1,792.077. ELECTROMAGNET AND 
VOLTAGE DIVIDER. FULTUN CUTTING, 
New York, N. Y. Filed Jan. 9, 1925. Se- 
rial No. 245,519. 5 Claims. 

1. In combination with a radio receiver 
having vacuum tubes and an anode power 
source, an electro- dynamic loud speaking 
telephone having a field winding. said wind- 
ing having taps and being connected to said 
anode source, said taps being connected to 
the anodes of the various tubes. 

1.791,932. ELECTRICAL STETHOSCOPE. 
FRANK E. MILLER, New York, N. Y. Filed 
Feb. 24, 192S. Serial No. 256,6$S. 2 

Claims. 
1. In an electrical stethoscope an electro- 

magnetic sound transmitting unit consisting 
of an electromagnet, a diaphragm free to 
vibrate, a short, flexible, hollow rubber sound 
conducting portion having an eccentric pro- 
truding cavity resembling the tympanum of 
the human ear adapted to make contact 
with the human body, in combination with 
an audio amplifier and a frequency filter 
and a visible oscillograph. 

Patent Attorney. Wachington. 11. C. 

Conducted by 

Ben J. Chromy* 

1,793.555. MEASURING AND MONITOR- 
ING CIRCUITS FOR TELEPHONE 
LINES. FRANK A. Coty. +N. East Orange, 
N. J., assignor to American Telephone and 
Telegraph Company, a Corporation of 
New York. Filed Sept. 25. 1929. Serial 
No. 395.046. 4 Claims. 

TO MEASURING 
APPARATUS 

3. In a vacuum tube telephone repeater, 
an outgoing line and a measuring circuit in 
the output of said repeater and arranged in 
conjugate relationship. 

1,792,144. RADIOSIGNALING. Lores 
COHEN, Washington, D. C., and ArCrST 
HUNO, Battery Park, Md. Filed June 30, 
1927. Serial No. 202,656. 7 Claims. 

- -- NOTE -- 
LEADS I ANO 2 
TO DET. AND 

AUDIO AMPLIFIER 

2. In a system for radio amplification 
comprising several three -electrode vacuum 
tubes, the grid and filament of each of the 
said vacuum tubes being associated with a 
tuned circuit which consists of a fixed con- 
denser and inductance, a portion of the 
windings of which is wound in reversed di- 
rection to the main winding of the coil, a 
metallic cylinder slidable over the said main 
winding of the said inductance effecting tun- 
ing; the said portion of the winding as well 
as the said main winding of the tuning in- 
ductance coil being in inductive relation to 
the plate circuit of its corresponding pre- 
ceding tube. 
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1,792,961. ELECTRICAL CIRCUITS FOR 
RADIO RECEIVERS. STUART BALLAN- 
TINE, Mountain Lakes, N. J., assignor to 
Radio Frequency Laboratories, Incorpo- 
rated, Boonton, N. J., a Corporation of 
New Jersey. Original application filed 
June 17. 1924, Serial No. 720,705. Patent 
No. 1.760,871, dated June 3. 1930. Di- 
vided and this application filed Mar. 10, 
1925. Serial No. 260.779. 10 Claims. 

1. An electrical amplifier circuit compris- 
ing, in combination, a vacuum tube including 
at least anode, cathode. and control electrode 
elements; a tuned input circuit for said vac- 
uum tube; an output circuit for said vac- 
uum tube, a connection including a resistance 
between the high potential terminal of said 
input circuit and the control element of said 
vacuum tube; and means operative to re- 
duce the effects of retroactive currents due 
to coupling between said input and output 
circuits. 

1,792.653. TELEVISION APPARATUS. 
PAUL R. EGCF.R, Davenport, Iowa. Filed 
Mar. 22, 1930. Serial No. 438,004. 5 

Claims. 

IIIIIIIIIIIIIII!uu 

1. In a television set, a scanning element 
comprising a revolvable shaft. and a plurality 
of narrow mirrors formed integral therewith 
extending transversely of the shaft parallel 
to and in line with the axis of the shaft. 

1,793.772. APPARATUS AND METHOD 
FOR LOCALIZATION OF SOUND ON 
SCREENS. WIKKE Bot.:alA, Hollywood. 
Calif., assignor of one -third to Theo. M. 
Talley, Los Angeles, Calif.. and one -third 
to Theo. M. de le Garde, Hollywood, 
Calif. Filed Feb. 26, 1929. Serial No. 
342,305. 17 Claims. 
3. The method of facilitating localization 

of sounds in sound- picture reproduction in- 
cluding making light impressions at zones on 
the negative film frame bars as determined 
by locality of sound origin in a filmed scene 
or performance concurrently with the filming 
of the scene. 

7. Sound -record picture making apparatus 
(Continued on page 1103) 
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A Practical Home Televisor 
slots down in the drum. One of the slots 
should be slipped on to the peg located 
near the end of one of the radial ribs of 
the drum and held there while the rest of 
the belt is allowed to spring into place 
against the inside of the drum flange. It 
will be found that each slot in the belt 
will be opposite a corresponding peg on 
the inside of the drum flange. 

A slight shifting of the belt is all that 
should be necessary to place the belt ac- 
curately in position. In some of the belts, 
large round holes will be found at the 
lower portion of the belt which fits into 
the drum. These holes can be disre- 
garded entirely. Once the belt is prop- 
erly centered on the pegs of the drum, 
it will be held firmly in place. 

Now place the assembled scanning 
drum and belt over the shaft of the 
motor, with the scanning belt pointing 
down toward the base of the cabinet. 
Turn the drum and belt till the two 
scanning holes at the beginning and end 
of the spiral appear at the square hole on 
the front panel. Adjust the drum along 
the shaft until the upper and lower holes 
are centered in the square opening of the 
cabinet. Then tighten the drum in place 
by means of the set screw in the collar 
of the drum. 

Mounting the Neon Tube 

With a small ruler or scale, measure 
the distance between the surface of the 
scanning belt and the inside edge of the 
square opening in the front of the cabinet. 
Keep this dimension in mind and then re- 
move the drum. Next place the neon 
tube in its socket, NT, and place the 
socket and tube on the mounting plat- 
form provided for it on the base and in- 
side face of the front panel. This plat- 
form and socket is shown in Figure 3. 
The socket should be placed so that the 
F terminals are toward the front panel. 
The plate electrode of the neon tube it- 
self will then face and be parallel to the 
front panel and be framed in the square 
opening in the front panel. When the 
tube is in this position, look through the 
square opening of the front panel and be 
sure that the square plate of the neon 
tube is approximately centered behind 
this opening. If necessary, build up the 
platform with a few pieces of thin wood 
or cardboard, or if too high, take out the 
platform and shave it down. The proper 
position of the plate of the tube in the 
center of the opening on the front panel is 
very important. 

Then set the tube and socket so that 
the distance between the inside edge of 
the opening in the front panel and the 
glass of the tube is about 3/16" more 
than was the distance between the scan- 
ning belt and the edge of the hole and 
screw the socket down in this position. 
This placement of the tube and socket 
will provide the required clearance be- 
tween the inside of the scanning belt and 
the neon tube and socket. 

The next step is to assemble and wire 
the parts of the amplifier. The locations 
and connections of the various parts are 
so clearly shown in the illustrations that 

(Continued front page 1061) 

it is not necessary to give detailed in- 
structions for the assembly and wiring. 

When the amplifier unit is completed, 
it can be placed in the cabinet and fast- 
ened to the base by two 1" wood screws. 
It is important to place the unit as shown 
so that the type -45 tube is located in- 
side of and clears the scanning belt. 

The balance of the wiring which con- 
nects the amplifier with the other parts in 
the cabinet and the two plugs can then 
be completed. 

Wiring for External Connections 
A twisted pair of wires should run from 

the filament terminals of socket VT on 
the amplifier unit assembly to the fila- 
ment prongs on the 5 -prong tube base 
which serves as the 5- connector cable 
plug Pl. 

Another lead is run from R3 to the 
cathode prong of the plug. 

Top view of the televisor with scanning 
drum in place, ready for operation. 

A lead is run from the synchronizing 
magnet assembly, L, to the grid prong 
of plug Pl. 

A lead runs from the P terminal of 
the neon tube socket to the plate prong 
of the plug. This wire can be run under 
the motor frame to keep it away from 
harm. 

\Vires of different colors should be used 
for these leads to permit tracing of the 
leads after they are braided into a cable. 
These wires should be braided together 
and run through the hole in the back of 
the cabinet before they are connected to 
plug Pl. The leads should be long enough 
to make the connection between the tele- 
vision unit and the receiver. 

Special Wiring 
From the P terminal of socket VT, run 

a wire under the motor frame and up to 
the one terminal of the magnet assem- 
bly L. 

The black lead from the motor should 
be spliced and soldered to the wire which 
runs from condenser C4 to switch S. 

The blue lead of the motor should be 
spliced and soldered to the other lead of 
condenser C4. 

Run the two wire cable from the a.c. 
plug, P2, into the cabinet through the 
hole at the rear of the cabinet and thence 
under the motor to the front of the cabi- 
net. Solder one lead of this cable to one 
terminal of the rheostat R4. 

Splice and solder the other lead from 
the two -wire cable to the green and red 
leads from the motor. 

Splices Should Be Made Carefully 
The splices should be carefully soldered 

and then insulated by wrapping rubber 
insulating tape around them, with a 
layer of friction tape over the rubber tape 
to hold it in place. 

The rest of the connections are so 
clearly shown on the diagrams that it is 
unnecessary to describe them in detail. 

When all the connections have been 
made, the neon tube can be inserted into 
its socket and a type -45 tube should be 
placed in the amplifier. The lid of the 
cabinet can now be replaced. Then mount 
the viewing chute or shadowbox on the 
front of the cabinet in the position indi- 
cated in the photograph, fastening it in 
place by means of the mounting holes 
and screws provided. 

Mounting Scanning Belt and 
Drum 

The scanning belt and drum assembly 
should now be mounted on the motor 
shaft and fastened firmly by means of the 
set screw. Before tightening the set screw 
be sure that the first and last scanning 
holes of the spiral are centered vertically 
in the square opening at the front of the 
cabinet. 

The small lens should then be fitted at 
the mouth of the small section of the 
chute while the larger lens should be fitted 
at the mouth of the larger opening. The 
lenses can be held in position by wrap- 
ping several windings of ordinary rubber, 
or friction tape, around the edges and 
forcing them into place. 

The television unit is now ready to be 
connected up to a suitable shortwave re- 
ceiver. 

It will interest readers to know that 
actual demonstrations of television recep- 
tion employing the Baird equipment de- 
scribed in these articles are being given 
in Kresge Green Front stores in all lo- 
calities which are within practical receiv- 
ing range of television transmitting sta- 
tions now in operation. This provides 
prospective builders of this television re- 
ceiver an opportunity to not only witness 
the outfit in operation but also to study 
the equipment itself. 

Type of Shortwave Receiver 
Required 

For television reception, the shortwave 
receiver must be non -regenerative. The 
r.f. stages should pass a fairly wide band 
of frequencies (fairly broad tuning) and 
be very stable in operation. Its audio 
system must be capable of reproducing 

(Continued on page 1119' 
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iJight Meters in One 
volts. an insignificant fraction of even the 
lowest range. 10 volts. 

10 
Then R = -. or 10.000 ohms. the 

.001 

value of the 10 -volt multiplier resistance. 
Similarly, the values required for the 100 - 
volt and 500 -volt ranges are found to be 
100.000 and 500.000 ohms, respectively. 
Shalicross type 6M resistors. having an 
accuracy of plus or minus 1fß, were used 
in constructing the instrument described. 
A number of other manufacturers make 
excellent resistors for this purpose. 

The resistors used as shunts to obtain 
the various milliampere ranges are home- 
spun. The cheapest and simplest plan is 
to determine the resistance required for a 
shunt for the lowest range to be used and 
then tap this shunt at the proper point. 
as described later, for the higher ranges. 
If the exact values of shunts were to be 
calculated, they could only he made with 
the use of a bridge, an instrument 
usually beyond the means of the experi- 

STANDARD 

Figure 4. The connections for calibrating 
the universal meter against a standard 

milliammeter 

menter and one requiring an expert to 
handle where such extremely small values 
are encountered. 

An easy way to determine the value of 
the 10 ma. shunt is as follows: The 
meter -shunt combination will carry 10 
ma. The meter alone carries but 1 ma.. 
so the other 9 ma. must be flowing in the 
shunt. Since the same potential exists 
across the meter and shunt, and the shunt 
carries nine times as much current as the 
meter. its resistance must be 1 9 that of 
the meter, in this case. 1 9 X 27 ohms = 
3 ohms. Any kind of wire whose resis- 
tance per unit length is known. and which 
will carry sufficient current without heat - 
ing enough to change its resistance ap- 
preciably, may be used. 

It will now be necessary to have access 
to a d.c. milliammeter of the required 
range and accuracy to calibrate the 
shunts. A piece of wire giving slightly 
more than the calculated resistance re- 
quired for the 10 ma. shunt is shunted 
across the meter and its length gradually 
reduced until the meter needle sands at 
full -scale when the calibrating meter 
reads 10 ma. This cut -and -try process is 
somewhat tedious, but your trouble will 
be well repaid by the accuracy of the 
meter secured. The 100 ma. and 500 ma. 

(Continued from page 1055) 

shunts are calibrated as shown in the dia- 
gram, Figure 4. 

The calibrating meter is connected in 
series with a battery and a rheostat and 
adjusted to read, in this case, 500 ma. 
Then with the 10 ma. shunt connected 
across the meter, connect the apparatus 
as shown. Since the switch forms part of 
the complete shunt. it must also be per- 
manently connected in the circuit while 
calibrating. The connection indicated by 
an arrow should first be made at the ex- 
treme negative end of the shunt. then 
drawn carefully along the shunt until full - 
scale deflection of the shunted meter is 
obtained. The 500 ma. lead is then con- 
nected at this point. If this sliding con- 

1095 

nection is first made at the end of the 
shunt opposite that to which the cali- 
brating meter is connected the meter will 
probably be ruined. 

The point at which 500 ma. will give 
full -scale deflection will be found less than 
an inch from the negative end. In the 
same manner the point of connection of 
the 100 ma. lead is determined. 

Care is necessary in connecting these 
two leads to the shunt. If the solder is 
allowed to spread over part of the shunt 
its value will be changed and readjust- 
ment will be necessary. Only extreme pa- 
tience here will insure accuracy. 

A small two -cell flashlight battery is 
(Continued on page 1109) 

Radio News Technical Information Service 
Scope of the Service 

The Technical Information Service has 
been carried on for many years by the 
technical staff of RADIO NEWS. Its pri- 
mary purpose is to give helpful informa- 
tion to those readers who run across tech- 
nical problems in their work or hobby 
which they are not able to solve without 
assistance. The service has grown to 
such large proportions that it is now ad- 
visable to outline and regulate activities 
so that information desired may come to 
our readers accurately. adequately and 
promptly. 

Long, rambling letters containing re- 
quests that are vague or on a subject that 
is unanswerable take up so large a por- 
tion of the staff's working time that legit- 
imate questions may pile up in such quan- 
tities as to cause a delay that seriously 
hinders the promptness of reply. To elim- 
inate this waste of time and the period of 
waiting, that sometimes occurs to our 
readers as a consequence. the following 
list of simple rules must be observed in 
making requests for information. Read- 
ers will help themselves by abiding by 
these rules. 

Regulations Applying to the Prep- 
aration of Requests for In- 

formation 
1. Limit each request for information 

to a single subject. 
2. In a request for information, in- 

clude any data that will aid us in as- 
sisting in answering. If the request 
relates to apparatus described in 
RADIO NEws, state the issue. page 
number, title of article and the 
name of the device or apparatus. 

3. Write only on one side of your 
paper. 

4. Pin the coupon to your request. 
The service is directed specifically at 

the problems of the radio serviceman. en- 
gineer. mechanic, experimenter. set 
builder. student and amateur. but is open 
to all classes of readers as well. 

All questions from subscribers to RADIO 
NEWS will be answered free of charge. 
provided they comply with the regula- 
tions here set forth. Non- subscribers to 

RADIO NEWS will be charged a nominal 
fee of $1.00 for this service. All ques- 
tions will be answered by mail and not 
through the editorial columns of the mag- 
azine, or by telephone. When possible, 
requests for information will be answered 
by referring to articles in past issues of 
the magazine that contain the desired in- 
formation. For this reason it is ad- 
visable to keep RADIO NEws as a radio 
reference. 

Complete information about sets de- 
scribed in other publications cannot be 
given. although readers will be referred to 
other sources of information whenever 
possible. The staff cannot undertake to 
design special circuits, receivers. equip- 
ment or installations. The staff cannot 
service receivers or test any radio appa- 
ratus. Wiring diagrams of commercial 
receivers cannot be supplied, but where 
we have published them in RADIO NEws, 
a reference will be given to past issues. 
Comparisons between various kinds of 
receivers or manufactured apparatus can- 
not be made. 

Only those requests will be given con- 
sideration that are accompanied by the 
coupon attached below. accurately filled 
out. 

Technical Information Coupon 
RADIO NEWS Laboratory 
381 Fourth Avenue 
New York City, New York 
Gentlemen: 

Kindly supply me with complete in- 
formation on the attached question: 
O I am a regular subscriber to R.ADIo 

NEW and I understand this infor- 
mation will be sent me free of 
charge. 
I am not yet a subscriber to RADIO 

NEws and enclose $1.00 to cover 
costs of the service. 
I wish to become a subscriber to 
RADIO NEws and enclose $2.50 to 
receive the magazine regularly for 
one year, and to receive this valu- 
able technical information service 
free of charge. 

Name 

Address 
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A "Midget" Superheterodyne 
condenser is seen at the center. at the 
left the 27 oscillator tube, and just in 
front of this tube. and accessible through 
a hole in the chassis, the oscillator low 
frequency (600 kc.) trimmer condenser. 
The oscillator high frequency (1400 kc.) 
trimmer is directly on the gang con- 
denser, as are the selector circuit trim- 
mers. On the right of the gang con- 
denser is an unshielded 24 tube, the first 
detector which feeds into the first i.f. 
transformer. This transformer is dual 
tuned (tuned primary and secondary) 

9 

8 

7 

6 

5 

4 

3 

2 

SOO 600 700 800 900 1000 4100 1200 1.300 1400 

FREQUENCY IN KILOCYCLES 

Figure 4. The sensitivity indicated by this 
curve is in effect increased by the reduced 
noise level resulting from the high selec- 

tivity of the circuit 

and is unshielded, in order to give a 
very high order of selectivity and keep 
unwanted frequencies out of the i.f. 
amplifier. This transformer feeds the 
first 24 i.f. tube, directly behind the first 
detector, which in turn feeds the second 
i.f. transformer, which is shielded, as 
is also the third i.f. transformer. The 
reason for shielding the second and third 
i.f. transformers and the 24 i.f. and 27 
second detector tubes is to prevent re- 
action which would cause instability. 
and, secondly, to prevent direct pickup, 

(Continued front page 1071) 

which, however, is not at all serious at 
175 kc., the frequency of the i.f. ampli- 
fier. The reason for the selection of the 
175 kc. as the intermediate amplification 
frequency was fully covered in recent 
articles in RADIO NEWS by the writer - 
suffice it to say that 175 kc. is the ideal 
i.f. for superheterodynes designed for 
the American broadcast band of 550 to 
1500 kc. from stability and selectivity 
standpoints. 

The second and third i.f. transformers 
are single- tuned, each having its sec- 
ondary tuned by mica compression con- 
densers of from 100 to 120 mmfd. range, 

similar to those used in the first i.f. cir- 
cuit. Each of these condensers, located 
beneath the chassis, is individually 
shielded, and they are accessible for 
adjustment through the holes in the right 
side of the chassis. The slip -over shields 
are not shown in the under -chassis view, 
having been removed for clarity. 

The i.f. amplifier feeds into a 27 linear 
power detector, which has been used in- 
stead of a 24 screen -grid detector to per- 
mit the inclusion of a variable tone con- 
trol circuit. The volume of second de- 
tector plate by -pass condenser required 
in a super to insure stability and freedom 
from i.f. harmonic feed back is so large 

(Continued on page 1107) 

The New Ribbon Microphone 
(Continued front page 1067) 

Likewise the amplitude of the oscillation 
of the ribbon is governed by the force 
of the physical manifestation of the sound 
wave in the air; and as a larger move- 
ment of the ribbon causes it to cut more 
lines of force. a greater current is in- 
duced in it by a louder sound. After 
being suitably increased by the micro- 

phone amplifier, this current can be trans- 
mitted to another amplifier for further 
amplification and then supplied to the 
sound recording or reproducing device, 
or employed for any other purpose for 
which a faithful electrical copy of sound 
waves may be required. 

A U- shaped core is used for the elec- 

INSULATOR 6 VOLT 
BATTERY 

CORRUGATED 
RIBBON 

INSULATOR 

Figure 2 

FIELD 
WINDING 

ELECTRO- 
"MAGNET 

STEP -UP 
TRANSE. 

i 

RIBBON 

INPUT 
TRANSE. 

F 
MEDIUM IMPEDANCE LINE 

Figure 3 
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Figure 3. The rather sharp drop in amplification at the higher frequencies is oilset by 
a rising characteristic in the loud speaker, with a close approach to a flat combination 

curve up to 4,000 cycles as the result 

Figure 2. A sectional view of the metal 
ribbon 

Figure 3. Circuit employed with a long 
transmission line between microphone and 

amplifier 

tromagnet with the two poles quite close 
to the sides of the ribbon. The field 
winding of the electromagnet is placed 
around the bottom part of the U. This 
will be evident from an examination 
of the accompanying illustration, Fig- 
ure 1. This field winding is energized 
by a six -volt battery that also sup - 
plies current to the filaments of the 
tubes in the microphone amplifier. The 
light metallic ribbon that is employed in 
the microphone is of duralumin; and its 
dimensions are approximately three inches 
long by three -sixteenths inch wide and 
one -half mil thick. To prevent standing 
waves on the surface of the ribbon and to 
keep the natural frequency of the ribbon 
out of the frequency range that is nor - 

(Continued on page 1118) 
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r., 

Columbia University, 
New York City 

Here, over a yea r ago tu January 
15, 1930, the Power PENTODE 
tube was first demonstrated by 
Champion engineers. 

po\vp, PENTODE 
1!111 ,_.,.. TUBE 

Ch 

Champion Laboratory, 
DANVERS, Massachusetts 

Through the Lid mai efforts of 
Messrs. Briggs and MacLeod of 
Champion Engineering staff the 
Power PEN'II )DE attained its 
present perfectine. 

Home of Champion Radio 
Tubes 

DANVERS, Massachusetts 
For more than a quarter -,ent nry, 
the name CHAMPION has stand 
for sterling worth and integrity. 

ENGINEERS' 1930 
CREATION 

PUBLIC 1931 
ACCEPTANCE 

ON January 15, 1930, Messrs. Briggs and MacLeod of 
Champion's engineering staff demonstrated before a distinguished gather- 
ing at Columbia University, the principles of a radically different radio 
tube -the POWER PENTODE. In the March 1930 issue of the "Pro- 
ceedings of the Radio Club of America, Volume 7, No. 3, the following 
paragraph is noted. "Those who heard the demonstration of the Pentode 
Tube, which followed the presentation of the paper (demonstration of a 

Pentode by A. D. MacLeod and R. S. Briggs of the Champion Radio 
Works, Inc.) will recall that, etc., etc." 

Then came months of study and experimenting ... of laboratory tests 
. of intensive effort, day and night by the entire engineering staff of 

Champion to PROVE it's finding. Champion's new tube must meet the 
most rigid specifications of set manufacturers ... it must be SUPERIOR 
in every way ... greater in tone brilliance ... more faithfully reproduc- 
ing the high notes ... duplicating every tonal inflection of the artist as 

though he stood before 
you! 

Now the Power PEN- 
TODE Tube is ready! 
Ready for your most criti- 
cal audition. Ready to 
demonstrate a depth of 
power, tonal beauty and 
brilliancy never before 
available in radio! Hear 
it. Decide for yourself! 
You'll admit -once more 
-Champion is FIRST. 

CHAMPION 
Radio Works, Inc. 

DANVERS 
Massachusettes 
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For 
Experimentation 

with the New 

STENODE 
National Company now an- 

nounces the following compo- 
nents for experimentation with 
the new Stenode system. These 
have been developed in co -oper- 
ation with Dr. James Robinson's 
laboratory, and bear the en- 
dorsement of the American 
Stenode Corporation. 

The Piezo -Elect ric+ Crystal 
Mounted in varno, with standard 
4 -prong U X base. Heart of the 
Stenode System. 

Velvet Vernier Control 
A new patented dial 
mechanism with 2501 
and 5.1 reductions. No 
back lash. Essential 
for tuning the Steuodo 
Circuit, with its new 
order of selectivity. 

Balancing Condenser 
with Velvet Vernier Drive 
Compensates for electrostatic 
capacity of crystal holder and 
associated wiring. 

Input Coupling System 
For crystal and associated ca. 
parity balancing network. 
Also intermediate Frequency 
Transformers -for use between 
the Stenode Crystal Control 
Amplifier and 2ud Detector. 
and for interstage intermedi- 

,i, Iequeney transformers where more 
ih,o one stage of intermediate frequency is 
employed. 

Compensated Audio 
Transformers 

Push -pull input and output 
transformers are also avail- 
able for power stages. 

Send for further details re- 
garding the Stenode Radiostat 
and for catalog No. 146 -N, fully 
describing precision built ap- 
paratus for all sorts of experi- 
mental and laboratory radio 
work. 

YVA Y IIONAL 
Company, Incorporated 

61 Sherman Street, Malden, Mass. 
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Electric Eyes Keep Watch for Industry 
(Continued from page 1066) 

the light beam between the light source 
and light relay. This results in a relay 
action which actuates an electrical release, 
freeing carbon dioxide gas. which extin- 
guishes the fire. 

Sorting Devices 

Small objects. having a decided differ- 
ence in light -reflecting qualities, may be 
sorted by photo -electric means by the 
use of an optical system as shown in 
Figure 10. The articles to be sorted may 
be placed on a conveyor belt and moved 

somewhat smaller difference in light re- 
flection is a problem requiring consider- 
able study and experimental work. 

Figure 11 illustrates a device con- 
structed to sort small unlabeled packages 
from those that have properly been la- 
beled in the manner just described. 

Figure 12 illustrates a form of lighting - 
control unit designed to turn on sign 
lights, factory lights. or other illumination 
when natural lighting conditions are such 
as to require artificial illumination and 
automatically extinguish the artificial il- 
lumination when natural light makes it 
no longer effective. 

A device designed to measure intensity 
of illumination is shown in Figure 13. 
The instrument is essentially a phototube. 
a battery, and a microammeter. Special 
insulation precautions have been taken in 
its construction to prevent leakage cur- 
rents from flowing in the phototube cir- 
cuit. As an accurate instrument for use 
by illuminating engineers and photogra- 
phers, such a device is believed to have 

A light intensity meter which employs 
a photo -electric tuhe 

into the light spot. The articles. which 
reflect a considerable amount of light, 
such as a tinfoil surface. will illuminate 
the phototube sufficiently to cause a relay 
action which may be caused to operate 
an electromagnet so arranged that it will 
discard such objects, while others hav- 
ing a dull surface such as a paper label, 
will not reflect light so readily and will 

A lighting control unit which auto- 
matically turns on lighting systems 
when daylight drops below a prede- 

termined level 

pass through. In order to make such a 
scheme operate it will be necessary to use 
a d.c. (or properly rectified a.c.) voltage 
supply. The circuit of Figure 1 will not 
be sensitive enough for this application. 

It is to be noted that such a device can 
only be readily constructed to sort ob- 
jects having a very wide light -reflecting 
quality. such as tinfoil and paper. To 
distinguish between articles having a 

A commercial form of light source 

marked advantages over many other pres- 
ent devices designed for light measure- 
ment. 

A device which counts lamp bases as 
they interrupt a light beam in passing 
along a conveyor belt after having been 
produced on an automatic machine is 
shown in Figure 14. 

Many new and interesting applications 
of photo- electric devices are constantly 
being made. and it seems that it is only a 
question of time until this new art will 
assume a commercial importance. placing 
it on the same scale with many staple 
electrical products with which we are more 
familiar. 

Giant Loudspeaker 
(Continued from page 1055) 

matter. however, was soon cleared up 
when it was explained that the loud 
speaker had been put into operation by 
mistake that time. 

To illustrate the range of application. 
it is noted that this giant speaker can be 
taken up in a balloon to an altitude of 
about 1000 yards and supply whole towns 
with music and speech. Due to this long 
range, it is also eminently suitable for 
the transmission of orders at sea when 
these are to be given in naval maneuvers 
or other similar events. It is also. of 
course, obviously valuable in all kinds of 
public address work and sporting events. 
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Writing Sound's 
Autograph 

(Continued from page 1058) 

will be another important field for the 
cathode -ray devices; for example, by at- 
taching wires to an optic nerve and find- 
ing out just what kind of signal passes to 
the brain when the eye sees a flash of 
light, a line of investigation begun several 
years ago with less efficient apparatus by 
the late Dr. E. D. Adrian. 

One problem of cathode -ray work re- 
mains to be solved; that of photograph- 
ing the picture on the fluorescent bottom 
of the tube or of making some other per- 

The front of the mobile cathode 
ray oscillograph. The controls 
are to adjust the tube focus and 

the sweeper circuit 

manent record. conveniently and cheaply. 
Here is fame and fortune for some bright 
inventor. From Germany there comes. 
too, news of a new type of cathode -ray 
device, recently described by Dr. E. 
Bruche and Dr. W. Ende. in which the 
whole length of the electron pencil is 
made visible by a luminous gas in the 
tube, not merely the point where the pen- 
cil writes on the fluorescent screen. Thus 
the exact way in which the pencil bends 
under the action of a magnetic or an elec- 
tric field may be observed and carefully 
studied. 

With its inevitable improvements and 
its ever -growing uses. the electron pencil 
that writes faster than lightning is sure 
to be as much a necessity in future scien- 
tific laboratories of all kinds as things 
like microscopes or chemical balances 
have been in the Iaboratories of the past. 

$32.50 
COMPLETE 

With Six Tubes 
RETAIL. PRICE . $69 50 

Read These 
Specifications 

, 

THEY tell the story! They tell the rY Y te e // a 

kind of value you'll find in this little 
giant of a midget! 6 tubes, 4 screen grid, 
dynamic speaker- the volume, smoothness, 
tone control you will find in any fine console 
model. Fine workmanship, beautiful design, 
walnut piano finish cabinet -and all complete for $32.50! There's not 
cent more to pay for anything! 

Read these specifications and judge for yourself. You know radios and 
you'll know what a marvelous bargain this is. You could not buy high -grade 
parts and make it yourself at such a price. Hundreds of people have paid 
the full retail price of $69.50 for the Mascot. It's a radio you'll be proud of. 

one 

READ THESE 
SPECIFICATIONS 

1 Six R C A licensed tubes. 4 screen 
grids No. 324. 1 power tube No. 245, 
I rectifying tube No. 280. 

2 Three stages tuned R. F. 1 stage 
tuned detector necessitating the we 
of interstage shielded 4 gang variable 
condenser. 

8 Linear power detection. 
4 Resistance coupled audio. 
S Shielded R. F. coils of tuned plate 

and grid, giving greater tuning range 
and sensitivity. 

6 Power pack, consists of high voltage 
power transformer of rugged con- 
struction with large core, so as to 
prevent easy saturation. One thou- 
sand working voltage filter paper 
type condenser. whose capacity totals 
14!z MFD. (No wet condensers are 
used.) 

7 A phonograph pick up jack, giving 
sufficient amplification to equal the 
output of any auditorium type power 
amplifier. 

8 A tone control. Superior in quality 
to any, giving a full range of the 
musical scale. 

9 A combination of volume control 
and switch allows for simplification 
of tuning. 

10 Speaker of the electro dynamic type 
designed to take the full load of the 
receiver and which properly matches 
its impedance. 

11 A positive drive, easy visioned dial 
with pilot light detachable. 

12 The gold lacquer finish of the chassis 
and shields. harmonizes with the 
artistic walnut piano finish of the 
cabinet. 

13 Complete aerial equipment included. 
14 Weight packed 33 lbs. Size x 

14!2 x 10. 

Can be had in either A. C. or D. C. 
current. Specify which one you want. 

Mail It NOWT 
SAVE 

'37.00 

MioGET 
Backed by a Million Dollar Guarantee! 

A corporation that does $22,000,000 worth of busi- 
ness a year is back of the Mascot and guarantees 
your complete satisfaction. 

Nothing to worry about! You take no chance 
with a small unknown radio concern -you deal 
with the biggest sellers of radio in the world! You 
can place absolute confidence in every word they 
claim. They would not dare to risk their reputation 
on a misstatement. 

Send for it today. Play it for a week -day time 
and night. Get your favorite stations -your favorite 
program -and if you don't think it's the biggest 
value in a radio buy you ever saw, pack it up on 
the seventh day and send it back to us parcel post 
and we will nail you a check for every cent of the 
money you paid. 

SEND ONLY $3 
with your order. Then when the postman brings 
you the actual radio itself, pay him the remaining 
$29.50 plus whatever slight parcel post charge there 
may be. And if your whole family isn't enthusiastic 
about it, send it back by the end of one week and 
we'll cheerfully refund all the money you paid. And 
think what you save! A $69.50 radio for $32.50! 
S37 to the good! More than 100%. That's what you 
get for being your own dealer! An opportunity you 
can't afford to pass up. Send in the coupon right 
this minute while the page is still before you. 

eesnow 
CITY RADIO COMPANY 
219 Varick Street, New York City 

Enclosed is $3 and I will pay the postman $29.50 and his 
small parcel post fee when he delivers the beautiful MASCOT 

MIDGET RADIO. This will pay you in full. If I dont like it I will 
return it within a week and you will refund my entire payment. 

Name 

Address 

City A.C. or D.C. current? Urn MI. MMMMMM eel 
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Individual 
Reception 
is the thing today! 

\SCLINE comes to the fore with the 
ICA Companion -a complete, portable. all 

electric receiver for AC or DC operation. 
Just attach a ground or aerial, plug into 
outlet and you're ready to tune in. The 
Companion is designed for headphone re- 
ception, but anyone with either a dynamic 
or magnetic amplifier can transform the 

Companion into a power- 
ful receiver by plugging 
the amplifier cords into 
the phone tip jacks. The 
AC Companion employs 
two '27s detector and rec- 
tifier; the DC a 112 -A. 
Single dial sharp tuning. 
Complete with phones, it 
weighs less than 10 lbs. 
and is built into a hand- 
some leatherette traveling 
case 13" x 14" x 7i/2". 
You'll want this set for 
your own. Listen to your 
own choice while the 
family is using the big 
set. Take it with you 
while traveling. Lend it 
to that friend in the hos- 

pital. Have one in 
the office. You can 
enjoy the Com- 
panion without an- 
noying others. 

List Price with phones 
less tubes 

AC or DC for 110 v, 
50 to 60 cycles 

$25.00 
for 220 v AC, 
50 to 60 cycles 

$26.50 

If your dealer does not stock 
the ICA Companion, order di- 
rect. We mill gladly send ir,e 
literature upon request. 

INSULINE 
CORPORATION of AMERICA 
78 CORTIANOT STREET NEW YORK CITY 
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Tapping the Short Waves 
(Continued from page 10; 7) 

the 3,500 -4,000 kc. and 14.000 -14.400 kc. 
bands with the preponderance of traffic 
being handled on the first mentioned chan- 
nel. While it is stretching the point 
somewhat to say that amateur radio tele- 
phone conversations are entertaining, they 
are occasionally interesting. 

Commercial transoceanic telephony is 
generally conducted on the three fixed 
service bands from 17,300 -21,450 kc., 
15,350 -16,400 kc. and 9,600- 11.000 kc. 
These conversations are generally "in- 
verted" -that is, intentionally garbled so 
that they sound to the casual listener 
exactly like Chinese. However, by beat- 
ing the signal (permitting the receiver to 
squeal) at the correct frequency, it is 
sometimes possible to render inverted 
speech intelligible. The conversation be- 
tween the technical operators is often car- 
ried on without garbling. On the occa- 

Mounted above the standard broad- 
cast receiver, a simple switch con- 
nects either receiver to the loud- 

speaker 

sions when commercial traffic is trans- 
mitted clearly, listening -in is quite as 
edifying as eavesdropping on a party wire. 

Practically all airplane telephone traf- 
fic is handled on the 5,500 -6.000 kc. band, 
including point -to -point flying field and 
mobile services. This is often fascinating, 
always interesting, and some very reliable 
weather reports may be picked up from 
local airmail terminals. 

Adaptors vs. Receivers 

Short wave signals can be received on 
a short wave receiver, or with an adaptor 
employed in conjunction with a broadcast 
range receiver. Where a suitable long 
wave set is available. the adaptor pro- 
vides the most economical method of tap- 
ping the high frequencies. There are two 
types of adaptors -the simple regenera- 
tive design. which is merely a short wave 
receiver using the audio frequency chan- 
nel of the broadcast set, and the super- 
heterodyne converter, in which the s -w 
signal is transformed into an intermediate - 
frequency within the usual broadcast 
range, and then applied to the r.f. ampli- 
fier of the standard receiver. This latter 

system is the more sensitive and compli- 
cated. Before investing in an adaptor. it 
will be well to determine, by asking ex- 
pert advice, whether it will work success- 
fully with your receiver. The combina- 
tion is not a felicitous one on some broad- 
cast sets, notably super -heterodynes. 

On the selection of a short wave re- 
ceiver itself, the buyer will be guided by 
the same considerations that determined 
his choice of a broadcast band set -price, 
a.c. or d.c., design and appearance. The 
price range of short wave receivers is 
equally extensive and here, too, the super- 
heterodyne tops the list in price and effi- 
ciency. However, quite reliable round - 
the -world reception may be obtained with 
the medium priced receivers comprising 
one stage of screen -grid t.r.f. followed 
with a regenerative detector (preferably 
screen -grid) and the usual audio system. 

Four sets of coils are generally re- 
quired to cover the short wave spectrum 
in which we are interested -22 to 13 m.c., . 

14 to 7 m.c., 8 to 4 m.c. and 5 to 2 m.c. 
An interesting super has recently been de- 
veloped by Wireless -Egert in which the 
shielded coils are plugged into the front 
of the receiver, making it unnecessary to 
open the cabinet in shifting bands. 

The choice of an a.c. battery -operated 
receiver is not determined altogether by 
the existence or otherwise of the conveni- 
ent power supply. The a.c. design. due to 
superiority of the tubes. is inherently 
more sensitive. It is. therefore, doubly 
affected by the limitations of line noise 
by sensitivity and the conductive coupling 
to the line. In some apartment house in- 
stallations, the a.c. receiver will be un- 
bearably noisy, and in such instances bat- 
tery operation is obviously recommended. 
The use of a filter (Figure 3) between 
the line and the noise generating equip- 
ment, such as an electric refrigerator, will 
reduce the disturbance to within tolerable 
limits. When it is impractical to get at 
the source of the interference, the filter 
may be connected between the short wave 
receiver and the line with a grateful re- 
duction in artificial static. The ideal 
apartment house installation comprises 
the a.c. receiver with the heater and plate 
potentials supplied respectively from a 
four volt storage battery and a "B" bat- 
tery. This is somewhat hard on the "A" 
battery, but the superiority of the a.c. 
tubes is retained along with the isolated 
and relative quietness of d.c. operation. 

The short wave receiver or adaptor 
should be installed as far away from any 
motor -driven electrical equipment- eleva- 
tors, refrigerators, etc. -as possible. 

An easily acquired knack of tuning con- 
tributes an artistry to short wave recep- 
tion which is lacking on the broadcast 
band. The variation in technique may be 
attributed to the fact that the short wave 
receiver is generally tuned with the cir- 
cuit oscillating -i.e., with the regenerative 
control so adjusted that a whistle is heard 
each time a carrier frequency is crossed. 
(Most of these whistles will be broken 
up into the characteristic dots and dashes 
of the code transmitter.) The typical 
short wave receiver has three controls - 

(Continued on page 1101) 
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Tapping the Short Waves 
(Continued from page 1100) 

the main tuning control, the regeneration 
or oscillation control, and the trimmer. 
These controls are much more closely in- 
terlocked than the comparable knobs on 
the broadcast receiver, and even a slight 
variation of one of them will appreciably 
alter the wavelength to which the receiver 
is tuned. In tuning, the regenerative con- 
trol should be maintained just beyond the 
oscillation point. When the circuit is 
oscillating a distinct hiss is audible in the 
'phones or speaker. the background noise 
is considerably intensified and a whistle 
will be heard whenever a carrier fre- 
quency is encountered. At the correct 
tuning point -with the circuit just oscil- 
lating -the background noise and signal 
response will be at a maximum. In other 
words the receiver is at its most sensitive 
adjustment. To maintain this condition 
while tuning, it will usually be necessary 
to vary the regeneration control for every 
ten degrees or so on the tuning dial. 
When a telephone carrier is crossed. read- 
ily identified by the steady whistle and 
generally modulated by voice or music. 
reduce the regeneration (retuning slightly 
with each variation in the regenerative 
control) until the circuit is no longer os- 
cillating and the carrier is clear. A faint 
-swish" will now locate the carrier (if 
unmodulated) as the tuning dial receives 
its final adjustment. In some instances 
of very weak signals, it is desirable to 
"zero beat" the carrier, rather than stop 
oscillations. As the carrier is approached 
with an oscillating receiver, the pitch of 
the whistle becomes lower, vanishing at 
zero beat -the exact resonance or tuning 
point -trailing off again into a squeal on 
the other side. Occasional stations are 
best received at zero beat with the circuit 
just oscillating. In achieving this adjust- 
ment a slight body capacity effect may 
make it necessary to tune slightly to one 
side of zero beat, the beat becoming zero 
when the hand is removed from the tun- 
ing control. 

Operating Hints 

The short wave receiver will operate 
effectively on a very short indoor antenna. 
Ten to fifteen feet of wire are quite suffi- 
cient. 

As already intimated. the efficacy of 
the various short wave bands varies with 
the time of the twenty- four -hour day. 
The greatest distances will be received on 
the three principal bands in accordance 
with the table given below: 

22 to 14 m.c. daytime. 
14 to 10 m.c. morning and evening 

twilight. 
10 to 2 m.c. night. 
It will often be interesting to log the 

stations, and the author suggests ruling 
off a sheet of paper to accommodate the 
following observations: 

Date, Time, Coil, Dial, Frequency, Call 
Letters, Language, Remarks. 

The station may be logged in local 
time. but in corresponding with the sta- 
tion for verification of transmission. the 
hour should be given in G.M.T -which is 

(Continued on page 1102) 

It's Easy To Identify 

Look for 
Robust 
Rectifiers 
Ample and uniform current supply for 

every tube in the A. C. rodio set -that 
is the function of the rectifier tube. De 

Forest engineers have insured that func- 

tion with these latest refinements: 

1 Special alloy hooks maintaining uniform ten- 
. on filaments. 

2. Ingenious clomping to insure accurate plote di- 

mensions for equolized full -wove rectification. 

3. Carbonized plates insuring maximum heat 

dissipation at higher outputs demanded by 

latest sets. 

4. Tabbed filament to insure lowresistance 
welds and prevent weakened filament due to 

spot welding. 

5. Exhaust port positioned well below press to 

ovoid leakage. 

These and many other advanced fea- 

tures found in every type of fresh De 

Forest Audion, insure the 1931 perform- 

ance of any radio set. 

This is the fourth of o series of debunk- 
ing messages dealing with 1931 radio 
tube features The entire story can be 

sent to you immediately, if you so desire. 

DE FOREST RADIO CO., PASSAIC, N. J. 

1 931 

AU DION S 

RADIO TUBES 

-.as: mar- YBá. i? beS4rYàu+ Sm' ::.+s-s+.:«v.?.wWbé`:.;s:,L.. ...Na:r;k .h,,6 .'YL'SVYEí3í9.3wi 

After all, there's no substitute for 25 years' experience 

p!reRrsi 

estinto 
r-wica6. 

New Pilot Universal 
Short -Wave Receiver 
No Coils to Change 

National -AC 55 W 
Short -Wave Receiver 

I n Kit or Completely Constructed 

SEND 111 CENTS FOR 
LATEST CATALOG 

CHICAGO RADIO APPARATUS CO. 
415 S. Dearborn St., Dept. RN -G, Chicago, Ill. 

IttBlOTUBE NSURANCE; 

THAT PAYS lo°4r f 
t1,éF R AMIPERITE corrects line s oit- 

age variations. Lengthens tube 
life. Protects power equip- 
ment. Improves tone. Reduces 
noise. Saves money on set 
upkeep. You can install 
.A.IPERITE in your radio in 

minutes. No chassis changes. 
A type for every set, including 

midgets. $3 at 
your dealers. 

Write Dept. 
RN6, giving 
Make and 
model num- 
ber of your 

set. 

foERI7 pewtlen 
561 BROADWAY, NEW YORK 

\ c 
Self-Adjusting 

NE VOLTAGE CONTROL 

PERITE 
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The size you want 
The type you want 
The value you want 

The accuracy you want 

You'll find them all in 
the stock of any Whole- 
saler handling Type "K" 

RESISTORS 
The Metallized line is not 
only more accurate, more 
dependable -it is more 
complete. Say Metallized 
to your jobber and you 
will get our new Type "K" 
Filament, now adopted by 
leading set manufacturers. 
Watch for this improved 
Resistor in sets at the Ra- 
dio Show in Chicago. 

1. R. C. PRECISION 
WIRE WOUND 
RESISTORS 

Are supplied to make ca- 
pacity bridge meters, ohm- 
meters, voltmeters and 
high -reading milliamme - 
ters. They are specified 
for laboratory standards 
by leading engineers. 
Write for free charts, 
showing how to make these 
meters. 

INTERNATIONAL RESISTANCE CO. 
2006 Chestnut Street Phila. Pa. 

Free with the purchase 

of 10 resistors- 
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The Junior Radio Guild 
(Continued front page 1089) 

right triangles. namely. ABC, AFC and 
BFC, respectively. Now, considering 
only the two right triangles ABC and 
AFC, we see that the angle "a" is com- 
mon to both of them. Therefore, angles 

b" and "c" must be equal. These equal 
angles are called homologous angles, and 
the sides opposite the equal angles are 
called homologous sides. 

Continuing the relations of these tri- 
angles. we state that they are similar, for 
they have homologous angles, and we see 
that their homologous sides are propor- 
tional. Therefore, in the similar triangles 

E IXL- Ext. 

E7 / 1 ExL 

,Er, 

E2 
,E 

IR Er 

Ixc- Exc- EZ 

EA Ext.. 

E2 

(o) (b) (c) 

Figure 13 

ABC and AFC, the side opposite the 
right angle "b + d" of triangle ABC is 
to the side opposite the right triangle "f" 
of triangle AFC as the side opposite the 
acute angle "c" is to the side opposite 
the acute angle "b." Or, in other words, 
we have: 

AB /AC = AC,'AF 
Recognizing this expression as a stand- 

ard algebraic ratio, and simplifying, we 
have: 

(1) AC' = AB X AF. 
In like manner, in the similar triangles 

ABC and BFC we can show that: 
(2) BO= AB X BF. 
By adding (1) and (2) we have: 
(3) AC' + BC = AB (AF + BF). 
But since (AF + BF) is equal to AB, 

and substituting in (3) we have: 
AB' = AC' + BC'. 
We have proven by geometry, then, 

that the square of the hypotenuse of a 
right triangle is equal to the sum of the 
squares of the two sides. 

Therefore, in referring back to our 
vector representation of (b), Figure 10, 
we find that the magnitude of E can be 
found by taking the square root of the 
sum of the squares of the voltage drops 
across the resistance and the inductance, 
or: 

E = 
In studying the relations of the current 

and voltages in a series circuit consisting 
of a resistance, inductance and capacity, 
as shown in Figure 12. we find that the 
use of geometric figures aids us consider- 
ably in determining the final phase rela- 
tions existing in the circuit. First taking 
the case where the reactance of the con- 
denser is small compared to the reactance 
of the coil, we have the vector represen- 
tation of the voltage drops in the circuit 
as that shown in Figure 13 (a). The re- 
sistance drop is in phase with the current, 
the inductive reactance drop is at right 
angles to I and leading. and the resultant 
of these two is El. The capacitive re- 

actance drop is at right angles to I and 
lagging. and the resultant of El and E2 
is E. It will be found later that this re- 
sultant is the diagonal of the parallelo- 
gram formed by the sides El and E2, and 
it will be shown by the use of trigonome- 
try that there is a definite relationship 
existing between the sides and the in- 
cluded angle. 

Now, taking the second case where 
the reactance of the condenser is large 
compared to the reactance of the coil. we 
have the vector representation of the 
voltage drops in the circuit as that shown 
in Figure 13 (b). In this case, it is seen 
that the resultant voltage E, which is the 
diagonal of the parallelogram found by 
the sides El and E2 is such that the cur- 
rent I leads it by a certain angle. 

Taking the third case, where the re- 
actance of the condenser is equal to the 
reactance of the coil, we have the vector 
representation of the voltage drops in the 
circuit as that shown in Figure 13 (c). 

(Continued on page 1109) 

Tapping the Short Waves 
(Continued front page 1101) 

Eastern Standard Time plus five hours. 
Harmonics of long wave broadcasting 

stations may fool you at first. However, 
such spurious short wave signals can gen- 
erally be identified by their position in 
reference to international allocations and 
the very mushy quality of speech. Local 
short wave stations can be recognized 
without waiting for the quarter hourly 
signature, by checking for simultaneous 
broadcasts on the long waves- though this 
is not altogether reliable in these days of 
chain broadcasts. However, in the vicin- 
ity of New York City, W2XE is readily 
checked by listening to WABC. 

A foreign language does not necessarily 
place a station beyond the confines of the 
U.S.A. The babel from W9XAA has been 
responsible for many fantastic tales of dx 
fish. But a station failing to sign at 
quarter hour periods may be tentatively 
logged as a foreigner. 

In conclusion it is only fair to point 
out that this short wave bed of roses has 
its thorns and that its possibilities are 
more accurately described in this article 
than in the advertising and publicity mat- 
ter prepared by some of the manufac- 
turers of short wave apparatus. While 
there may be less static above 6,000 kc. 
than below, there is invariably more noise 
caused by artificial strays. Every pass- 
ing automobile is a potential short wave 
transmitter in competition with every 
doorbell in the neighborhood. Short pe- 
riod fading finds its realm in the region 
of megacycles and signals often flutter 
with a disconcerting wobble. 

But all in all, intelligently operated, 
with no more than reasonable optimism, 
the short wave receiver possesses a genu- 
ine entertainment value and contributes a 
fascination to radio reception unap- 
proached in the more familiar bands. 
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(Continued fromm page 10S3) 

the seven combinations are as follows: 
Range 1, 15 to 23 meters: coils 1 and 

condensers A. 
Range 2, 22 to 41 meters: coils 2 and 

condensers A. 
Range 3, 40 to 75 meters: coils 3 and 

condensers A. 
Range 4, 70 to 147 meters: coils 3 and 

condensers A and B. 
Range 5. 146 to 270 meters: coils 4 and 

condensers A. 
Range 6, 240 to 500 meters: coils 4 and 

condensers A and B. 
Range 7, 470 to 650 meters: coils 4 and 

condensers A, B and C. 

The primary and tickler windings of 
both coils 3 are each tapped in one place, 
part of the winding being used for wave 
range 3 and all for wave range 4. The 
primaries and ticklers of both coils 4 are 
tapped in two places. for use on ranges 5, 

6 and 7. 

Importance of Cam Switches 

The entire operation of the set. it may 
be seen. depends on the smooth function- 
ing of the cam switches. The sequence of 
the latter has been worked out very care- 
fully. so that the shortest paths are made 
for the lowest wave ranges. Of course, 
there is some capacity between contacts, 
but this is far less troublesome than it 
would appear. Dozens of different switch- 
ing arrangements were tried, and this one 
finally chosen because it worked so 
smoothly. 

Examination of the schematic diagram 
of the Universal reveals that the method 
of coupling the r.f. tube to the detector is 
somewhat out of the ordinary. It was 
adopted after exhaustive research by 
Grimes and Messing. and is as reliable as 
it is simple. It was necessary to use a 
single winding for both primary and 
tickler in order to simplify the switching 
arrangement, and the present scheme 
works to perfection. The regenerative 
action of the detector is controlled by a 
potentiometer regulating the detector 
screen voltage. a method that does not 
alter the tuning. 

The rest of the circuit is not unusual. 
The first audio tube. a -27, is impedance 
coupled to the detector, the earphone jack 
being connected in its plate circuit. The 
shunt system of feeding the plate voltage 
to this tube is employed to permit the use 
of a grounded earphone jack on the front 
panel. for the protection of the operator. 
The output stage uses a pair of -45's in 
push pull. 

The power system uses a regular 280. 
which, being a rather prolific source of 
r.f. disturbance. is pretty well isolated by 
buffer condensers across the high voltage 
transformer secondary and an r.f. choke 
in the "B" plus lead. These help enor- 
mously in eliminating hum and other 
noises. 

In kit form for home assembly, the 
Universal is supplied about 3; per cent. 
assembled and wired. The power trans- 
former, filter chokes, filter condenser 
block and audio transformers are already 

(Continued on page i 10 5 ) 
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The WORLD'S GREATEST All -Wave SCREEN GRID SUPER 

ti LTR3nXPE 
(This is the set that was described in the April issue. page 937) 

MODEL L -32 Operates entirely from A.C. Line 
Completely Shielded Throughout 
Covers All Wavelengths from 15 

to 600 Meters 
Tunes as easily and smoothly on 

the short wave as it does on 
the broadcast band 

IO K. C. Selectivity Over Entire 
Band 

Selectivity and Sensitivity so great, 
distance range is unlimited 

Power Detection 
Push Pull Amplification 
Full Natural Tone 
Not a Trace of Hum or Distortion 
Steel Chassis 
Simplified Construction 

One of the Many Letters 

From Ultradyne Enthusiasts 
Trout Rodin Co.. 
11175 Atlantle Are., 
Brooklyn. N. Y. 
Gentlemen: 

Bemired your Ultradyne Kit and Paris. 
and had some completely asseahled tour 
?mars lob r. It is Trolly snrprisi,a hair 
simple it ,ro. to follow your instructions. 
It way interest you to Ann,r that twenty 
mina, A otter I rnwyfrfrd the set I pulled 
Ar ,5 ll', t'hrlorstord. England. 

i.Yignrd l .1l:I ItTIY ZINK. 
Gerard Are., Itron.r, X. Y. 

for TONE, DISTANCE 
and SELECTIVITY 

'The model L -32 Ultradyne, with the Dynatron 
oscillator, works equally as well on short waves as 
it does on the broadcast band. 

ULTRADYNE BOOKLET 
Send 25c for this booklet which tells how to construct 
and operate the Ultradyne MODEL L -32 Receiver. 
This booklet also contains life -size picture, diagrams 
and lay -outs of the entire set; also, life -size wiring 
diagram of the entire circuit showing every wire loca 
lion and connection. 

ULTRADYNE KIT 
The kit contains 3 specially tested and matched Ultra - 
formers with double compensating condensers in 
aluminum sealed cans, 1 special steel chassis drilled 
and pierced as per specifications, all ready for mount- 
ing, three rubber grommets and 4 -coil $3250 mounting pillars and INSTRUCTION 3L BOOKLET. List Price 

TRAUL RADIO CO., 1075 Atlantic Ave. ,Brooklyn, N.Y. 

QUALITYforyour 
Short -Wave Set 

Nammnrhnul Short- 
Wave Plug-tn. Spare- 
R'nmul t'oits. 20 to 

215 meters. 

I laminar luid Shielded 
Polarized ehake. High 
Induetaure. low di- 

trihuted capacity. 

namntarlund Vibration - 
proof Midget Condenser. 
YO to 3.25 ManY 

new tea [arm:. 

ONE thing which cannot be short in short-wave work is 
the QUALITY of parts you use. 

Correct design is imperative. Cootl material and in- 
telligent workmanship are equally important to insure 
success. 

Hammarlund Condensers, Space -wound Coils and Polarized 
Chokes for Short-Wave Circuits are preferred by thousands 
of painstaking experimenters throughout the world. 
And yet, with all of their inbuilt gttality and wide repute,- // 
tion, their cost is attractively low. / 

t / s / . o / N e 
y 

/ ; P 

/ti p6 

'c``; / /4 a °ò / Çh 

ge 

i N 

Your dealer probably can supply you. 
If not. write direct to us. Mail coupon 
for helpful Short -Wave Data and ad- 
vance information on the new 

HAMMARLUND 
SHORT -WAVE 

SUPER -HETERODYNE 

goti. eu tnh. Radio - 

ammarlund 
PRECISION 

PRODUCTS 
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Super 
Akra -Ohm 

Wire -Wound 

Resistors 
are carefully designed to insure 
an accuracy of one per cent and 
a constant permanency of cali- 
bration. 

They afford an inexpensive 
means to build test equipment 
for the measurement of resist- 
ance voltage and current with 
accuracy, and are sold by us 
either singly or in kits for those 
who desire to build their own 

Capacity Bridge 
Wheatstone Bridge 

Multi -range A.C. and 
D.C. Voltmeters 

We have prepared separate bulletins fully 
describing the construction and use of the 
above circuits. If you will write us which 
ones you are interested In. we will gladly 
send copies without any obligation on your 
part. Address Dept. D. 

YIAA OIIr 
a1Tl moss Pllke®Ilo 

ELECTRICAL SPECIALTIES , O RAR.,R AvcNUr 
C'ollingdale. Pa. 

HOME-STUDY 
BUSINESS TRAINING 
Your opportunity can never be bigger than your 
preparation. Prepare now and reap the rewards in 
earlier and larger success. Free 64 -Page Books Tell 
How. Write now for book you want, or mail coupon 
with your name and address in margin today. 

O Higher Accountancy O Business Mgm't 
O Mod. Salesmanship O Business Corren. 
O Traffic Management O Credit and Collection 
O Law: Degree ot LL.B. Correspondence 
O Commercial Law O Modern Foremanship 
O IndustrialMgm't O Personnel Mgm't 
O BankingandFlnance O Expert Bookkeeping 
O Telegraphy O C. P. A. Coaching 
O Rail. Station Mgm't O Business English o Railway Accounting O Commercial Spanish 
O Paper Salesmanship O Effective Speaking 

LASALLE EXTENSION UNIVERSITY 
Dept. 694 -R Chicago 

SER 
FREE O LOWEST 

F° CATALOG ;Fs 
tint 

SUPER - MUSA N0 Winona 
A 5 [oNSans nurinrra 

MIDGCT - 
All a1RT5 

S.TS 

NIP CUT 
R[MIRMEN 

sllluawss PRICES, 

COÁST?ó'CÓAST= 
t pituRA OIOy \ye. 

CORPORATION, a.,.setu. ... 
saos awry wan, 

`Wie C111 O SLEY 
IIO%IU IO 
AUTOMOBILE RADIO 
RECEIVING SET 

Get The Lowest 
Price'First 

on thousands of 
NATIONALLY ADVERTISED ITEMS 

FQ ILL roc it/ 
BOOK 

RE E SALES COMPANY ' 

N -44 W. 18th St., N. Y. C. 
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Super Broadcasting on Long Waves 
(Continued from page 1051) 

most stations use a T type antenna sup- 
ported between steel network towers 200 
to 300 feet high. 

As we mentioned last month a vertical 
half wave antenna radiates more strongly 
in a horizontal direction than the / X 

type, hence giving a relatively strong 
ground wave and extending the non -fading 
range by perhaps 50 per cent. \'ABC 
is building in Wayne, New Jersey, a % A 

antenna of this type; the steel tower it- 
self, about 600 feet high, acts as the an- 
tenna. The tower, along with a new 50 
kw. transmitter, should be ready for 
operation in May or June of this year. 
It will be interesting to see just where the 
first fading ring of this new station will 
fall, and to observe the other transmission 
characteristics of the / X antenna. 

Now at 1500 meters even one -fourth 
wave is around 1200 feet. This means 
that we can leave half wave antennas out 
of the discussion entirely for the present. 
contenting ourselves with the more con- 
ventional / X type. A 1500 meter an- 
tenna proportionate in size to those of 
most present broadcast stations would re- 
quire two steel towers about 800 feet high. 
These towers would, of course, be diffi- 
cult to build from an engineering view- 
point and consequently expensive. How- 
ever, the fact that they can be built for 
sufficient important uses is shown by the 
number of high antenna towers in use 
today. There are eight 820 -foot tower, 
at the Lafayette, France station. built by 
the United States Government during the 
war. There are no less than twelve 820 - 
foot towers at the British Empire station 
near Rugby, England. There are ten 400 - 
foot towers at Rocky Point, Long Island, 
and three even higher at Arlington, Vir- 
ginia. So it goes. Where the importance 
of a proposed service is great enough, 
800 -foot towers are technically and 
economically possible. 

At this point we might give some rein 
to imagination and picture a possible 1000 
kw. 1500 meter broadcast station of the 
future. As we drive through sparsely set- 
tled country over the automobile road 
connecting the station with civilization, 
the first thing to attract our attention is 
two great steel towers in the distance, 
surmounted by crossarms between which 
stretches the yet invisible antenna. As 
we approach we can see the immense an- 
tenna fabric traced against the sky. 
Though we now seem directly under the 
towers, their bases are still a half mile 
away as we enter the self -supporting vil- 
lage known as Radio Northeast. It looks 
much like any other village, with a gen- 
eral store, a street or two of houses, and 
people going about their errands. On the 
far side of town and a quarter mile dis- 
tant is the transmitting station where 
some 8000 kw. of electricity, arriving from 
a distant power plant over a high ten- 
sion transmission line, are converted into 
radio waves and a necessary percentage 
of useless heat. Over wire lines, too, come 
the programs to a monitoring room in 
the station, whence they are passed on to 
the audio input amplifier. The building 
houses a complete 50 -100 kw. transmitter, 

and in addition a bank of giant vacuum 
tubes comprising the final output stage. 
These operate other monitoring devices, 
but pass most of their energy into a trans- 
mission line extending out under the 
towers to a small shack which houses the 
antenna tuning circuits. 

Aside from the strictly practical an- 
tenna described above, there are some 
other systems which at present are little 
better than speculative possibilities. For 
one there is a single 1200 -foot tower, in- 
sulated from the ground and used as a / ), antenna. The guys of such a tower 
must, of course. be broken into compara- 
tively short lengths by insulators. The 
new Empire State Building towering 
above the New York skyline gives a good 
idea of what 1200 feet means in the wav 
of height. A single 1200 -foot mast. if it 
could be economically built at all, would 

SUMMER 

WINTER 

4000 8000 14.000 
WAVELENGTH IN METERS 

Figure 1 

probably cost more than two S00 -foot 
ones, though it might be more efficient. 

Another speculative possibility is a 
balloon- supported antenna. These have 
actually been used in experimental trans- 
missions both in America and in Europe. 
Medium power experimental transmitters, 
however, can be handled more roughly 
than a 1000 kw. broadcaster which must 
furnish true day and night service to half 
a million square miles. If the balloon 
blows around in the wind, changing the 
antenna capacity through wide limits. 
some thousands of dollars worth of tubes 
may go up in smoke, and even if the cir- 
cuit breakers do their duty broadcast serv- 
ice may be interrupted. In this connec- 
tion it is interesting to note that John 
Hays Hammond, Jr., has taken out a pat - 
tent (U. S. No. 1,561.228) on a device to 
compensate antenna capacity changes due 
to antenna movement relative to the 
ground. 

For a % X 1500 meter antenna, which 
must be 2400 odd feet high, a balloon 
appears to be the only practicable meth- 
od of hoisting wire to such a height. By 
using three or four insulator- spaced guys, 
forming a pyramid with the balloon at the 
top, and a central conducting downlead 
for the antenna proper, the thing might 
possibly be done. However, the conven- 
tional two -tower support would probably 
prove more permanently satisfactory than 
any of these schemes. 

The costs of the proposed national sys- 
(Continued on page 1106) 
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mounted in place. The entire coil assem- 
bly is completely wired. at the factory. 
as this is an important job and simply 
Hurst be correct. All the parts are accu- 
rately prepared and go together without 
trouble. A set can be assembled and 
wired complete in about three evenings 
with the aid of a few simple hand tools. 
A small false front panel is supplied. this 
fitting snugly into a handsome walnut 
table -styled cabinet, the purchase of 
which is optional. In this cabinet the 
Universal is fit for any room in the house, 
and not for the workshop alone. The 
various accompanying photographs give a 
better idea of the receiver than any mere 
description. 

The wide wavelength range of the Uni- 
versal makes it a versatile receiver that 
lives up to its name. It is first and fore- 
most a short -wave set, and as such is high- 
ly sensitive and selective. The writer 
will not give the usual performance of 
short -wave authors by mentioning a 

string of foreign stations a yard long 
picked up on the set. Every radio man 
knows that short -wave reception is a gam- 
ble and involves patience, skill and a dash 
of luck. Used properly. the Universal 
will bring in most everything worth hear- 
ing on the short -waves. 

On the regular broadcast band the se- 
lectivity with only one tuned r.f. stage 
naturally does not approach that of broad- 
cast receivers having from three to seven 
such stages. However, it is enough to 
allow comfortable separation of local sta- 
tions. Incidentally. the Universal really 
covers the very low and very high ends 
of the broadcast band, which most broad- 
cast receivers do not. It will bring in 
funny little stations' you never knew 
existed. 

The receiver's coverage of the ship 
calling waves will endear it to the hearts 
of thousands of ex- operators, and to ama- 
teurs who like to hear a little good oper- 
ating as a change from the CQ parties on 
the amateur bands. One thing is certain: 
the owner of such a set will never be lack- 
ing in radio signals. He can sweep the 
whole wide spectrum between 15 and 650 
meters without raising his elbows, and he 
is bound to run into something that will 
amuse or interest him. 

All in a Day's Work 
(Continued from page 1085) 

suitable size between the plate of the first 
audio tube and the grounded chassis. 
A .004 mfd. condenser is generally the 
correct value. 

"The pickup in the 100.000 to 300,000 
series of the models 44 and 46 can be 
improved as follows: Connect the 3350 - 
ohm resistor (carbon rod) which is green 
and red in series with the red and black 
carbon rod 2000 -ohm resistor. This is 
best accomplished by disconnecting the 
2000 -ohm resistor at the 540 -ohm tap on 
the upper resistor (pack terminals to the 
left, nearest resistor, lug number 3); dis- 

(Continued on page 1119) 
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The Two Greatest Books on 
RADIO SERVICING 

Radio Service Man's 
Handybook 
With Addenda Data 

Sheets 

Official Radio Service Manual 
and Complete Directory of All 
Commercial Wiring Diagrams 

Edited by HUGO GERNSBACK 
THE OFFICIAL RADIO SERVICE MANUAL is the 

greatest achievement ever attempted in the Radio Service 
Field. It is not only the OFFICIAL RADIO SER \ICE 
MANUAL and Complete Directory of all Commercial Wiring 
Diagrams, but it contains a complete and comprehensive course 
of instruction for radio service men. Just off the press and 
more than 25,000 copies sold. And why not, when it fills such 
a universal need among Manufacturers, Jobbers. Dealers, Ser. 
vice Men and all interested in radio? The OFFICIAL RADIO 
SERVICE MANUAL is complete and gives you every circuit 
of every set manufactured of which there is any information. 
Its looscleaf and flexible leatherette covers enable additional 
servicing data to be added periodically. There are hundreds 
of timesaving kink, which will help to increase your business 
and profits. 

Over 1,000 Diagrams and Illustrations 
352 Pages -$3.50 -Size 9 x 12 in. 

BOTH BOOKS for $S -00 

The RADIO SERVICE MANS 
HANDYI100E contains a tre- 
mendous amount of authentic ma- 
terial and practical information 
on Modernizing old receivers; 
Servicing obsolete sets; Repairing 
power packs; Construction of test 
laboratory equipment; Vacuum 
tubes; Set testing with analyzers 
and hundreds of other similar 
subjects. Among the contributors 
are Bertram M. Freed, Leon L. 
Adelman, Paul L. Welker, Syl- 
van Harris, C. W. Palmer and 
others. 

The WANDYBOOH 
enables service men 
to record notes. di- 
agrams and charts 
on the special 45- 
page section of spe 
dally ruled sheets 
included in the 
book. Over 26g 
pages in all -size 
9 x 12 nichcs- 
$2.00. 

Mail Coupon TODAY! 

i - tiN -6 
GERNSBACK PUBLICATIONS. Inc. 
96.98 Park Plate, New York, N. Y. 
r enclose herewith check ..r money 
°,ler for $ for eh irli you 

to send to me po tnge prepaid the 
) Official Radio Service 

Manual $3.50 
( I Had ln rricc Man's 

llandyhuuk 2.00 
OR BOTH BOOKS FOR $5 00 

Name 

Ad, Tress 

City. 

State 

FCODE rfeAHeIHOME nds RADIO AND TELEGRAPHY 
WITH AUTOMATIC To Better Positions NOW! On Land, Ships, and Air -Your Career 

'1 U. S. Goo. Depts., Collates, Future Is Secure. Know Code. The Auto-Omi- 
t]. 

. S. ts, and schools use i, graph teaches you easily and quickly. Learn by 
Listening. Models $15 -$40. Catalog Free. 

THE OMNIGRAPH MFG. CO., 810 E. 39th St., NS -I, Brooklyn, N. Y. OMNIGRAPN 

A new radio thrill for you! Listen in DIRECT 
to London, Paris, Berlin. Buenos Aires and 
other broadcasting stations throughout the 
world via short waves. Enjoy unique foreign 
programs from strange lands. Your ordinary 
receiver cannot tune in these low wave sta- 
tions. WORLD -WIDE RECEIVER gets 14 to 
530 meter stations with surprising clarity. 
SEND NO MONEY: Just write your name 
and address on a postcard and ask us to send 
you this wonderful guaranteed short wave set. 
Pay postman $6.45 plus a small delivery 
charge. All orders West of Rockies must be 
accompanied by $1.00 deposit. Price in foreign 
countries $7.75 delivered. Order today! 

NEW RADIO BARGAINS 
Low Power Transmitter adaptable for phone or 

code. with plug -in coils $14.75 
B Eliminator, Bone Dry, with 280 tube, 180 volts, 

kill operate up to ten tube set, fully guaranteed. 6.75 
AC -A B C power packs 8.75 
Tubes: US: type, 30 -day replacement guarantee, No. 210. 
$2.25: No. 250, $2.35: No. 251, $1.85; No. 245, $1.25; 
No. 224, $1.25; No. 227. 75e; No. !26, 65e; No. 171. 75c. 
International Microphone, two- button, for public 

address systems and transmitters, speech or 
Music $9.75 

WRITE FOR BARGAIN CATALOG 
CHAS. HOODWIN CO. 

4240 Lincoln Ave., Dept. F -3. CHICAGO 

A : NEW 
DEPI:`DAICII.IrI'1 

IN SOUND 
1.(tU1PM1:Ny1' 

FOX units not only command 
attention for their output volume 
and tone value -they offer defi- 

nite exclusive coil and diaphragm fea- 
tures that insure continuous service. 
The Fox Electro- Dynamic Unit and 
the Fox Rams Horn is a combination 
that out -demonstrates anything on 
the market. 

Improve your present equip- 
meat with a Fo.t- Unit. 

Complete sound engineering service. 
Estimates free for special work. 

F I FILAT Engineering Co. 
388 -392 Dorr St., 

Toledo, Ohio, 
U. S. A. 
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WANTED MEN 
To Manufacture Metal Toy: and Novelties 

Big demand for 5 and 10c store 
1 Novelties, Ashtrays. Toy Sol- 

diers. Animals, Auto Radiator 
Ornaments. etc. We cooperate 
in selling goods you make; also 
buy these from you. Small in- 
vestment needed to start ami we 
help you build up. WE FCR- 
NISII COMPLETE 01'TFIT 
and start you in well- paying 
business. Absolutely NO EX- 
PEItIENCE and no special 
place needed. A chance of a 

life -time for man with small capital. Write AT 
ONCE if you mean strictly business and want to 
handle wholesale orders now being plarrd. 
METAL CAST PRODUCTS COMPANY. Dept. 12 

1696 Boston Road. New York City 
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The "EXPLORER" 
.SHORT WAVE 

PLUGLESS POWER CONVERTER 

4%0,1 
'49° OINO 

Price $24.50 

sensational advance in short wave reception 

NO PLUG -IN COILS 
POWER RECEPTION 

AUTOMATIC BAND SELECTION! wave- length range 
13 to 160 meters; automatic band selector changea wave- 
length bands in less than a second by turning a small 
knob on the panel -an original EXPLORER achievement. 

The EXPLORER itself uses two tubes, greatly ampli- 
fying distant signals. Used with your broadcast re- 
ceiver, it makes possible reception of stations all over 
the world with real loud- speaker volume. 

With the EXPLORER you can obtain the best pos- 
sible short wave reception at the lowest cost. Built on 
new principles of short wave design. it is full -sized. 
thoroughly shielded. and enclosed in a beautiful satin- 
Amish aluminum cabinet. 

A special vernier tuning condenser permits ease of 
tuning like a broadcast receiver's. Single dial tuning; 
and the regeneration control does not affect tuning. Re- 
sults obtained are unsurpassed by expensive abort wave 
receivers, and the elimination of plug-in colts makes the 
EXPLORER the most convenient of all short wave re- 
ceiving apparatus. 

Price $24.50. Models for every receiver. including 
superheterodynes. Order now: Sent C. 0. D. on re- 
ceipt of $2 or prepaid on receipt of price in full. For- 
eign, price $25.50, remit in full with order. 

Send for Free Literature 
R IM RADIO MFG. CO. 

us GRAND STREET BROOKLYN. N.Y., U.S.A. 

Dealers! Servicemen! 
Send for Our Latest 

Bargain Bulletin 
RCA VICTOR Uncased 

Condenser 
1000 Volts D. C. Working Voltage 

This genuine RCA Victor 
uncased condenser is com- 
posed of the highest grade 
materials. They are compact 
and moisture proof, impreg- 
nated in special heat resist- 
ing compound. Packed in 
individual cartons. 

1OO /c Replacement Guaranteed 
;i Mfd25c. $2.50 dozen 2 Mfd.50c. $5.50 dozen 

1 Mfd35c. 3.60 dozen 4 Mfd.85c. 9.00 dozen 

BALTIMORE RADIO CORP. 
725n Broadway New York City 

Send for Oar Latest Bargain Bulletin 

EIN New H -F -L BIastertone 
new in magnificence of tone- s s 

KIND 

new in power with world -wide 
reach -new in quick tuning - 
new in sensitivity and selectiv- 
Ity with a station at every point 
on dial. Anew price- America's 
finest radio at amazingly low 

OF cost. FREE Book explains all. / Send for It and Special Offer now. 

R O HIGH FREQUENCY i LABORATORIES 
A- 136,3900 N.Claremont, Chicago 
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Super Broadcasting on Long Waves 
(Continued front page 1104) 

tern will undoubtedly be large. There is 
the initial cost of the station itself. and 
the cost of large tube replacements. Prob- 
ably the main running cost would be that 
of electric power. This can be purchased 
in large amounts at about one cent per 
k.w.h. It is reasonable to assume that a 
station radiating 1000 kw. will draw about 
eight or ten times this power from the 
supply mains -say 8000 kw. -and that it 
will operate on the average eighteen hours 
out of the twenty -four. At this rate the 
annual power bill for each station comes 
to, roughly, half a million dollars -a size- 
able amount. However, the present broad- 
casting bill for technical facilities alone is 
around $30,000,000 per year. In addition, 
we do not advocate starting the seven 
odd national stations at anything like 
1000 kw. each. They should be placed in 
operation one at a time in accordance 
with increasing demands for long wave 
service, at power levels around 100 kw. 
each. Then, as true service benefits be- 
come apparent and results justify the ex- 
pense, power can be increased. 

It is probable that the use of such high 
broadcasting power will develop an en- 
tirely new transmitting power technique. 
Heretofore we have been running our 
transmitters at constant power levels, 
while the listeners' signals were anything 
but constant. With a transmitter drawing 
power at over $1000 per day it would be 
worth while to operate constantly two or 
three field measurement stations in the out- 
lying portions of its service area, so that 
power could he reduced under good trans- 
mitting conditions and increased under 
poor ones. It is even possible that all the 
patient research in correlations between 
sunspots, weather and radio transmission, 
now so seemingly removed from engineer- 
ing problems, may enable station engi- 
neers to predict power requirements hours 
or days in advance. 

It can be argued that the present cost 
of broadcasting is paid by advertisers 
with goods to sell, and that such adver- 
tisers, seeing scant possibility of sales in 
the great open spaces, would contribute 
nothing to the proposed national system. 
But the insistent selling talks of adver- 
tisers are a fairly recent arrival in radio. 
and to many an unwelcome one. Perhaps 
the advertiser who gets the most out of 
radio is the one who contents himself 
with a mere announcement of the full 
firm name every quarter hour or so, mean- 
while dubbing the orchestra or artist with 
a brief commercial identification. Such 
an advertiser, valuing the permanent 
benefit of radio advertising in building up 
national good -will above immediate sales 
to a frenzied few or the overnight return 
of toothpaste cartons in exchange for 
horoscopes, should look favorably on na- 
tional true service broadcasting. 

This viewpoint raises questions too in- 
volved for discussion in a technical arti- 
cle already too long. It is true, however. 
that many people find much wrong with 
our present radio broadcasting and with 
the methods by which it is financed. 
More and more people are beginning to 
be annoyed by the blatant and insistent 

selling talks which our loud speakers de- 
liver in longer and longer installments. 
A survey by the Commonwealth Club of 
California, made a year ago when adver- 
tisers were less clamorous, showed that 
63 per cent. of the listeners thought that 
there is something wrong with radio 
broadcasting. Further, only 43 per cent. 
ever bought anything as a result of radio 
advertising, while 54 per cent., or a clear 
majority, were annoyed by it. Still, many 
advertisers think it good business to alien- 
ate a hundred million people in order to 
sell a hundred thousand cartons of goods. 
Perhaps it is for the present, but how 
about the future? 

The technical side of broadcasting is 
likewise far from rosy at the present time. 
The Federal Radio Commission is daily 
harassed by the inordinate demands, and 
the political influence, of thousands of 
publicity seekers who think that broad- 
casting exists rather for the boundless ex- 
pansion of their egos than for the genuine 
entertainment and service of millions of 
listeners. As if the wavelength situation 
in the United States alone were not bad 
enough, Canada is making ready to de- 
mand a few more exclusive broadcasting 
channels than the six out of ninety -six 
which she has at present, while Mexico 
has begun to operate powerful transmit- 
ters on the same wavelengths that some of 
our transmitters now use. 

All this goes to show that broadcasting 
as it exists today is far from perfect. 
There is no need to consign the national 
long wave plan summarily to the waste- 
basket because it does not fit in perfectly 
with an imperfect system of the present. 
It is also true that advertising is not the 
only way in which broadcasting can be 
paid for. There is always the possibility 
of an indirect tax on receiving sets or on 
the vacuum tubes which are the heart of 
a receiver, or even a direct listener tax as 
collected in Europe. These tax schemes 
appear less fantastic as the standard of 
broadcast service is raised. 

There is the ultimate possibility. too, of 
radio endowments. Many men who have 
accumulated a surfeit of this earth's 
riches are genuinely looking for a chance 
to spend it in some way that will help 
people without spoiling them. Endowing 
universities has been considered as good 
a way to spend this money as any. When 
radio broadcasting transmission technique 
advances far enough to eliminate the will - 
o'- the -wisp vagaries of space ray service 
in favor of true broadcasting service for 
the whole nation, overgrown fortunes may 
be attracted to this great university and 
theater of the air. 

Broadcasting may be financed eventual- 
ly by any one of these methods. by a 
combination of all three, or possibly by 
others yet undiscovered. The expense of 
our proposed national long wave system, 
though considerable, is not excessive con- 
sidering the possible benefits promised by 
the system. More to the point than ges- 
tures of horror at possible expenses. is 
the initiation of experimental work to de- 
termine definitely whether or not the bene- 
fits can be realized. 
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A "Midget" Super- 
heterodyne 

(Continued from page 1096) 

that when placed across the necessarily 
high impedance output circuit of a 24 
detector the attenuation of high audio fre- 
quencies resulting (which is not the case 
with a 27 detector) is very serious. The 
better high response of the 27 detector 
with the value of plate by -pass capacity 
required for stability is such that a tone 
control may be used advantageously. 
whereas this cannot satisfactorily be done 
with a 24 detector. In the diagram. 
condenser C10 of .025 mfd. and variable 
rheostat P2 of 500,000 ohms comprise 
the tone control circuit. and C9. of .00075 
mfd. capacity is the second detector 
plate by -pass. (For detector i.f. har- 
monic feed back problems. see articles re- 
ferred to above.) The second detector 
feeds the 45 push -pull tubes through a 
I 1 audio transformer having a substan- 
tially flat characteristic from 40 to 4000 
cycles. 

The power supply is conventional in 
that it employs a multi- voltage trans- 
former for A, B and C voltage, two (wet 
or dry, optionally) electrolytic condens- 
ers of S mfd. each one filter choke and 
one section of the electro dynamic 
speaker field, the second section of the 
speaker field serving as the bias resistor 
for the 45 push -pull tubes. The filter 
choke is tuned to 120 cycles to improve 
filtration by condenser C15. Volume 
control is affected by varying the control 
grid bias on the first i.f. tube. In order 
to give entirely adequate control even on 
powerful local stations, the local -distance 
switch S2 is included. In the local posi- 
tion S2 shunts the antenna and ground 
with a 200 ohm resistor R11, this effec- 
tively reducing overall gain for local re- 
ception. 

Oscillator Circuit 

The oscillator circuit needs no special 
description other than to refer to pre- 
vious articles in this publication by the 
writer, describing the system employed. 
which utilizes a tuned tank circuit ar- 
ranged to track away from the first de- 
tector circuit by the i.f. frequency, or 
175 kc. and compensated by a total of 
three "padding" or trimmer condensers. 
two variable (C3A and C4) and one fixed 
(C5). Some of the bias resistor for the 
24 first detector has bled through it the 
plate current of the oscillator to insure 
a more constant and desirable bias than 
would obtain if first detector employed 
the automatic self -bias system employed 
for the other tubes. 

In this, as in previous receivers de- 
scribed by the writer, certain precautions 
were necessary such as a very short path 
for by -pass condensers C9 and the 
grounding of certain circuits, not simply 
anywhere on the steel chassis. but at cer- 
tain particular points to insure stable 
operation -precautions which an exam- 
ination of several commercial super -het- 
erodynes recently put on the market indi- 
cates are only too often neglected as un- 
essential, which is apt to be a very serious 
oversight. 

Special 
Bald 

Spreadin 
Coils 

These new specially designed coils permit a spread of 50 dial divisions on 
the 20- 40- and 80 -meter amateur band, using the Standard NATIONAL 

SW-5 THRILL -BOX. Also available for other bands, on spe- 
cial order. 

Just another reason for the outstanding superiority of the 
NATIONAL SW5 THRILL -BOX. 

Send S0c in stamps or coin for new 64-page Short -Wave 
Handbook, Bulletin No. 116N is free. 

II1ATIIONAL 
A.C. SW5 THRILL -BOX 

NATIONAL CO. INC., 61 SHF_RM. \N STREET, M.- \LDEN, MASS. 
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radio. 

NV 
is the Time 

TO REPLACE YOUR 
AERIAL 

No doubt your radio aerial wbieh 
bait faced sever 

s 

storms through- 
out the winter is now badly in 
need of replacement. 
But-bear in mind that you are 
liable to comae, with live wir.-a 
when making aerial installation 
and unless properly protected as 
Holyoke Aerials always are. you 
are easily a ta. eptible to vent' seri- 
ous personal injury which ufttimes 
proves fatal. 
Ilolyoke Cults Percha, insulated 
aerial protorta you SCR inat eurh 
electric danger shocks, which do 
brit penetrate Ilolyoke inaulatrd 
aerials- Longer life. nun- corrosive 
-inanring char r signals. 

AERIALAND LEAD -I N WIRE 
NO SPLICING OF JOINTS 

NO SEPARATE LEAD -IN NEEDED 
Holyoke Aerial is a stranded copper wire, cotton -wrapped, encased 
in Gum Percha. Cotton- braided and damp -proof impregnated. 
No insulators needed. No window strips needed. Holyoke insulation 
is insurance against all trouble. Inside or outside -as clear a year 
after as the day it is installed. The Gotta Percha renders Holyoke 
Aerial moisture proof. 

I "The Transatlantic Cable is insulated 
with GUTTA PERCHA" 

Holyoke Aerial is packed in boxes of 100, 150 and 200 foot coils; also 
on 000 foot spools. Holyoke Perfect Aerials are on sale at all dealers 
or order direct from us. 7Sc will bring you one box containing full 
size 100 -foot coil of Holyoke Combination Aerial and Lead -in wire. 

Manufactured by 

THE HOLYOKE CO., Inc. 
621 Broadway New York, N. Y. 

WRITE AT ONCE 
for description of the greatest practical tle- 

el.rpment in broadcast and short carne 
rtception. Learn what is po=sible its th. 
Incot powerful. all wave receiver known. 
Built by engineer under strict laboratory 
stetllods. 
DGteilnr.,rx: l'u eau out'! /,,,,,nabelte any 
ard quipar!nt I. rrnu'n with l.iur.,bt Sur, 1.,- 
ccire 

LINCOLN RADIO CORPORATION 
Dept. N -6 

329 South Wood ht. Chicago 

WANTED BUSINESS BUILDERS 
By underselling all others by half in ten world 
famous electrical specialty, replacement supply 
and service lines we maintain a double monopoly 
and a business made to order for this day and 
age. No pioneering necessary. Products long 
established by millions spent in advertising. 
Only responsible workers seeking lucrative line 
free from traveling or expense and who are 
able to finance themselves in a small way are 
wanted. 

U -R -ON INDUSTRIES 
1311 Engineers Bldg. Cleveland, O. 
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GOLD TEST AELOAL 

impROVE5 
RECEPTION 

EASY TO INSTALL 
It is a simple mat- 
ter to install the 
WELLSTON 
GOLD TEST 
AERIAL -even a 
child can do it in 
a few minutes' 
time. No extra 
tools are needed. 
Place it anywhere - inside on the 
back of the radio 
cabinet. Once in- 
stalled no further 
attention is re- 

This NEW - IMPROVED 
wiLLSTUN GOLD TEST 
AERIAL eliminates both out- 
side and inside aerials. One 
of the greatest innovations since 
radio itself, this new Improved 
model follows closely upon the 
success attained by the original 
WELLSTON UtrLD TEST 
AERIAL which at present is 
giving satisfactory service to 
thousands of radio owners 
throughout the world. It brings 
in distant stations with crystal 
clear tone quality and greater 
volume-gives selectivity with- 
out distortion and helps to 
eliminate overlapping of sta- 
tions. noise and elcetrieal inter- 
ference. It is absolutely non - 
directional. non -corrosive and 
guaranteed never to wear out. 
It does away with all lightning 
hazards. and het use it does not 
connect into a light socket. all 
AC hum and line noise are 

quired. eliminated. 

IT WILL NEVER WEAR OUT 
Made of emerald green genuine solid Condenslte with 
binding pots to match this NEW AND I\Il'10OVED 
WELLSTON (:OLD TEST AERRIAL Is of the filtered 
type endorsed by radio engineers. Although small enough 
to fit the palm of your hand. it has a rapacity equivalent 
to ft. of best grade aerial wire strung 50 tt. high 
in the air. 
IF YOUR DEALER CAN'T SUPPLY. ORDER DIRECT 

Price $2.50 
WELLSTON RADIO CORP. 

Dept. 118 St. Louis, Mo. 

F R E E 

RADIO BARGAIN 
CATALOG 

RADIO 
TRADING CO. 

New YORK CITY 

We have just 
issued our new 
It ADIO SEIt- 

VII'E TREA- 
TISE." Its red 
hot all the way 
through. 52 new 
hookups and cir- 
cuit diagrams. 
110 illustrations. 

Partial con- 
tents: Moderniz- 
ing old radio 
sets. How to 
convert battery 
to power sets. 
Selection of 
tubes. The de- 
tector tube. The 
power tube. 
Changes in grid 
or "C" bias cir- 
cuits. Push pull 
amyl lien. Re- 
niacin o. audio 
transformers. 
Phone attach- 
ments. Flow to 

1 oose power transformers. Voltage dividers. wattage 
e power transformers. Selecting and installing replace - 
m nt parts in radio sets. Filter condensers. Repairing 
'B" eliminators. ALL BRAND NEW DOPE -NOT A 
REPRINT. Send Sc postage. Catalog yours by return 
mail. 

RADIO TRADING CO. 
27 West Broadway, N. Y. C. 

AMERTRA N 
TRAI\ SFORMI I:R` 

For Every Radio Application 
AMERICAN TRANSFORMER COMPANY 

178 Emmet Street, Newark, N. J. 

Massachusetts Radio and 
Telegraph School 
18 Boylston Street, Boston 

Send for Catalogue 
Tel. Hancock 8184 Established 1905 
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The New Ribbon Microphone 
(Continued from page 1096) 

mally recorded. the ribbon is corrugated 
transversely by running it through a set 
of coarse gears. An edge view of the rib- 
bon is shown in Figure 2. The ribbon is 
supported without tension by two small 
insulators attached to the ends. The 
whole microphone assembly is extremely 
light in weight, and is so small that it 
can be almost hidden by covering it with 
the two hands. It is enclosed in an alumi- 
num case that is perforated on the sides 
to permit the free passage of sound. The 
light weight and small size are twin ad- 
vantages of this microphone; as they 
make it possible for it to be hung on the 
end of a microphone boom that has been 
run out to its fullest extent without caus- 
ing the boom to sag under the weight of 
the microphone and they simplify the 
matter of hiding it in a set where a micro- 
phone out in the open would be in view 
of the camera. 

Low Impedance 
Because the ribbon is short and straight, 

the impedance is naturally quite low; but 
it increases enormously with high fre- 
quencies. To match this low impedance 
to the high grid circuit impedance of the 
first tube in the amplifier, it is necessary 
to use the step -up input transformer 
which has already been mentioned. How- 
ever, it is not always desirable. particu- 
larly when the microphone must be hid- 
den on the set, to have the microphone 
and its amplifier close together. In such 
cases, a special transformer is used at 
the microphone and its output is trans- 
mitted through a medium -impedance line 
to the amplifier, where another trans- 
former matches the impedance of the line 
to the impedance of the grid circuit of 
the first tube. This arrangement may be 
seen in Figure 3. The impedance of this 
transmission line is low enough so that 
it can be run for quite a distance with- 
out picking up extraneous electrical dis- 
turbances and causing serious trouble. 
This makes a very convenient arrange- 
ment and one that helps to solve many 
of the problems of the microphone and 
monitor men. 

Amplifier 

The amplifier is of three stages em- 
ploying tubes of the 854 type. Its out- 
put is normally about twenty -five db. 
down, which is considerably higher than 
the output level of a condenser trans- 
mitter with a one- or- two -stage amplifier. 
The frequency response curve of the rib- 
bon microphone and its amplifier is ap- 
proximately flat to 3000 cycles. at which 
point the curve is slightly humped to a 
value of about one and a half db. fol- 
lowed by a steady falling off in response 
as the frequency increases. This curve 
is not so very much different from the re- 
sponse curve of a condenser microphone. 
An equalizer that compensates for this 
falling off in response at the higher fre- 
quencies can be easily constructed. 

It is evident that the ribbon will re- 
spond only to sounds coming from the 
two general directions toward which the 

flat surfaces of the ribbon face. If the 
sound strikes the surface of the ribbon 
from a slight angle, the response, and 
naturally the voltage output of the micro- 
phone varies as the cosine of the angle 
of the incident sound. This means, 
of course, that the microphone is sensi- 
tive only to sounds whose sources fall 
within the confines of two narrow cones 
on each side of the flat ribbon. There is 
some question as to whether or not the 
directional effect is not too greatly em- 
phasized in this microphone. Since the 
ribbon microphone is sensitive to sounds 
coming from just two directions, it fol- 
lows that its response to random sounds is 
just one -half that of the response of a 
non -directional microphone, such as a 
carbon or condenser microphone. Be- 
cause of that characteristic, the ribbon 
microphone can be used in a set having 
twice as much reverberation as the set in 
which an ordinary microphone can be 
used without the ribbon microphone pick- 
ing up an excess of reverberation; and if 
it were used in a set having just the 
proper amount of reverberation for a con- 
denser microphone. the ribbon microphone 
could be placed at twice the distance from 
the sound source as the non -directional 
microphone could without the ribbon 
microphone picking up more than the de- 
sired amount of reverberation. Due to 
the same effect, the articulation at a dis- 
tance from a speaker is better with the 
ribbon microphone than with a condenser 
microphone because of the elimination of 
much of the undesired sound and exces- 
sive reverberation; but for close -up re- 
cording the two microphones are about 
equal. Another great advantage of this 
ribbon microphone is that camera gear 
noise, generator noise. and other distract- 
ing sounds can be excluded by proper 
orientation of the microphone. If the 
ribbon of the microphone is pointed at 
the object that is producing the disturb- 
ing noise, the noise will not be heard, ex- 
cept in so far as it is reverberated by 
walls or other hard surfaces against the 
flat faces of the ribbon. A line drawn 
through the length of the ribbon is said 
to constitute the plane of zero reception, 
and the two side directions from which 
sound can be picked up are called the 
reception zones. Even if this new micro- 
phone does prove to be too directional 
under actual working conditions. it rep- 
resents one of the first steps in the evo- 
lution of directional microphones and is 
bound to be followed by other develop- 
ments. 

Patents 
(Continued frone page 1093) 

including a camera having a means effective 
to indicate on picture film frame lines change 
of locations of source of sound in a scene or 
performance, concurrently with the expo- 
sure of the film to the scene and including 
selective devices to determine positional rela- 
tion of the indications. 
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The Junior Radio Guild 
(Continued from page 1102) 

In this case, it is seen that the resultant 
voltage E. which is the diagonal of the 
parallelogram with sides El and E2. is 
such that the current is in phase with the 
voltage. Such a condition of the circuit 
is referred to as the resonant effect and 
occurs when the reactances of the con- 
denser and the coil are equal. 

The study of the above geometrical 
figures for a series circuit consisting of a 
resistance, inductance and capacity. indi- 
cates the phase relation of the current to 
the supply voltage. We have seen that 
this relation is shown by the diagonal of 
a parallelogram, and this diagonal will 
take one of three positions: (1) Such 
that the current will lag the voltage E. as 
shown in Figure 13 (a): (2) such that 
the current will lead the voltage E. as 
shown in Figure 13 (h): and (3) such 
that the current will be in phase with 
the voltage as shown in Figure 13 (c). 

From the last consideration we can 
study further the relation of the triangles 
thus formed. Thus. considering Figure 
14. if AB represents the resultant of the 
two vectors AC and AD. let us investi- 
gate the two triangles ABC and ABD. 
Immediately we know that AB is equal to 
AB and angle "a" is equal to angle "h." 
for since the lines AC and BD are paral- 
lel. we have from the following proof 
that these alternate interior angles are 
equal. 

Pro position 
If two parallel lines are cut by a trans- 

versal, the alternate interior angles are 
equal. 

Let us prove this proposition. and we 
have. in Figure 15. two parallel lines EF 
and GH cut by the transversal BC. 

To prove that angle "a" is equal to 
b 

Let us draw the line AD. through O. the 
middle point of BC. so that it is perpen- 
dicular to GH. Then AD will also be 
perpendicular to EF. Now, the vertical 
angles c and d are equal (if one straight 
line intersects another straight line. the 
vertical angles are equal). Since the tri- 

b; B 

D. 

Flure 14 

A 

c 

b 
C D 

o 

Figure 15 

angles ABO and COD are right triangles. 
and angle "c" is equal to angle "d." it 
follows that angle "a" must be equal to 
angle "b.- 

Therefore. the alternate interior angles 
"a" and "b" are equal. 

Referring to Figure 14. we have shown 
in the right triangles ABC and ABD that 
AB is equal to AB. and angle "a" is equal 
to angle "b." Therefore. these triangles 
are equal ( two right triangles are equal if 
a leg and an acute angle of the one are 
equal respectively to a leg and the homol- 
ogous acute angle of the other). Now. 
if these triangles are equal. side AD must 
equal side BC. and since these sides rep- 
resent the reactances of the coil and con- 
denser. we see that this sets the condition 
in order that the current will be in phase 
with the voltage. 

Eight Meters in One 
(Continued front page 1095) 

connected to provide current for resis- 
tance and continuity tests. Since the 
current demand is small. the life of the 
battery should be several months. This 
makes it worth while to solder the leads 
to the spring terminals. If the voltage of 
this battery is 2.75 it will require 2750 

e 2.75 
ohms R = -= - for full -scale 

i .001 
deflection on the high range. 1 ma. and 
275 ohms on the low range. 10 ma. The 
calibrating resistor recommended is the 
Electrad truvolt type B. 3000 ohms. 
This resistor was chosen because of the 
adjustable feature provided by the sliding 
terminals and taps. 

The 275 -ohm tap is located by con- 
necting the full resistance in series with 
the shunted meter and test battery. then 
sliding the tap along until the needle 
stands at full scale. The same method is 
used for the high range with the shunt 
disconnected. 

All that is now necessary is to connect 
the shunt. the three multiplier resistors 

and the calibrating resistor in such man- 
ner as to make all ranges of the meter 
conveniently available for use. Figure 5 

shows the connections. With the switch 
in the "V" position, it will be seen that 
the meter is connected to the three multi- 
plier resistors. This makes the voltage 
ranges and 1 ma. range available and con- 
nects the full length of the calibrating re- 
sistor for high range resistance measure- 
ments. 

In the "MA" position, the three ma. 
ranges are connected and part of the cali- 
brating resistance cut out, making the low 
range resistance test available. 

The resistance indicated at any position 
of the meter needle with the plug in the 
jack marked "CT" (continuity test) is 

E 
determined by the formula R = - - Rc. 

I 

E is the voltage of the contained battery. 
I the current indicated by the meter and 
Rc the value of the calibrating resistor. 
This was calculated for about 20 points 

(Continued on page 1110) 
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Get your 

RADIO 
TRAINING 

From America's 
finest Radio School 

THE man who really wants to become an 
expert in radio ... who knows that the 
better his foundation, the better his 

chances ... and who is willing to spend a year 
preparing himself ... such a man will make no 
decision until he has read the complete story of 
RCA Institutes, Inc. 

A Good Foundation Vital 
Like other professions, radio rewards only those 
who excel. The poorly trained will never rise 
higher than the place in which they started. 
Others will climb step by step to positions of 
power in radio telephony ... broadcasting . . . 

sound pictures ... aviation radio ... radio mere 
chandising. And among these will be those who 
planned years in advance . .. studied, worked. 
stuck to it. 

You are making your decision right now, how 
well you will fit yourself. So decide wisely. To 
be a graduate of RCA Institutes stamps you as 
a man who knows the real worth of a good foun- 
dation. As one who knows that a year of train- 
ing now, under America's finest radio instructors, 
is the surest way to acquire the knowledge and 
skill you must have. 

You Can Study At Home 
You do not have to give up your present position 
to enjoy the benefits of RCA Institutes training. 
You may study at home in your spare time .. . 

or at any of our resident schools throughout the 
country. The Home Laboratory Training Course 
includes a complete set of radio equipment of 
the most modern design. 

Send For Our Free Book 
If you have read this far ... you have already 
indicated that you are the type of man who 
should study radio. This may be the big turning 
point of your life. You will not rest until you 
have sent for our free book that tells you the 
complete story of what RCA. Institutes offers 
you. Fill in and mail the coupon below right now. 
There is plenty of time for investigation ... but 
no time for delay in getting all the vital facts. 

RCA INSTITUTES, Inc. 
RCA INSTITUTES. Inc. 

Dept. EN -6 
75 Varick St., New York, N.Y. 

Gentlemen: Please send me your FREE book which 
tells about your laboratory method of radio instruc- 
tion at home. 

Name 

Address 

Occupation 
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SERVICEMEN 

= 

Here is a positive way to 

INCREASE PROFITS 

Install the 

Multicoupler 
Antenna System 

as specified by leading archi- 
tects. Apartments so equipped 
increase your service sales. 

Wide awake service men and 
service organizations can cash 
in on real profits. 

Write us on your letterhead 
for prices and detailed in- 
formation. 

Positive to operation-- 
easily installed 

Amy, Aceves & King, Inc. 
Consulting Engineers 

55 West 42nd Street 
New York City 

Wood-Supersonic 
Short Wave Converter- 

No Coils to Chang 
Complete A. C. operation. Uses 4 
tubes- 2 -224, 1 227, and A. C. Recti- 
fier Tube. Solid Mahogany Cabinet 
6 %x6 %x l 2. 

Foreign stations with room vol- 
ume when attached to antenna 
and ground post of good Radio. 
Models as low as $ 1 B. No fussy 
regeneration controls. 
Power pack for your home- 
made converter Filament sup- 
ply for 3 heater tubes. 150 volts 
for B supply. Price $1 5.00. 

Manson Wood & Co. Wakefield, Mass. 

For the 
RADIO MAN 

ELECTRAD Resistors, Voltage., 
Controls, Amplifiers and Sound 

Systems are used and praised by ex- 
perts throughout the world. The products 
of long experience- highly perfected and 
moderately priced. 

Write Dept. RN -6 for Complete, 
Nero 36 -page Catalog. 

175 VAricit St., New York.. N.IG 

®ELECTRAD c.s 

Eight Meters in One 
(Continued front page 1109) 

on the scale and a curve drawn. This 
curve is pasted inside the cover of the 
box containing the instrument. A single 
curve suffices for both ranges, as the low 
range, having a sensitivity of 10 ma., in- 
dicates just 1/10 of the high range at any 
setting. A range of from 30 to 30.000 is 
easily readable. and while not highly ac- 
curate, suffices for most service needs. 

In operation, the switch is thrown so 
that its handle points toward the row of 
jacks connecting to the measurements de- 

Figure 5. Permanent circuit arrangement 

sired and the plug is inserted in the 
proper jack. A pair of leads, equipped 
with clips or prods, connects the instru- 
ment as desired. A bi -polar switch would 
simplify operation somewhat but require 
more room, and then parts from one's 
junk box are always cheaper. 

The whole assembly is mounted in an 

Figure 6. The compact behind 
panel layout, showing resistors, 

battery and switch 

oak box which was intended as a file for 
3 "X5" index cards. A panel 31T/2 X 5 
inches provides space for meter, switch 
and jacks. The crowding of the parts 
necessary to mount them in such small 
space makes a neat wiring job difficult, 

(Continued on page 1120) 
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-RACON PRODUCTS- 
FOR SOUND REPRODUCTION/ ..... ARE UNSURPASSABLE 

Newest Storm -proof Horn 

TRUMPET HORN 
(Illustrated) 

Pell 22 Inches round. length 40 inches. Equipped with east aluminum ferrule and suspension ring. 
For Public Address and all Outdoor use. This 

horn has been perfected after years of exhaustive 
research In Racon Laboratories. Will withstand all weather conditions. Requires no replacements or 
servicing after heavy rainstorms. Guaranteed 
for one year. Prices slightly higher than regular 
horns. 

Racon horns and units are covered by U. S. 
Patents Nos. 1,507.711, 1,501.032, 1.577,270. 
73,217, 73,218, 1,722,448. 1,711.514, 1,781,489 

Write for Catalog Containing Complete Line 

RACON ELECTRIC CO., INC. 
The larpeat horn speaker manufacturers in the morid 

18 WASHINGTON PLACE. NEW YORK 
England and Canada 

Volume Control 
GUIDE 

By Engineering staff of 

CLAROSTAT 
FLEE to all those who write and mention thl4 magazine. 
Itere is a real help fer Servire Men. Dealers and Ex- perimenters. Sent without any charge or obligation. 
Clarostat's many yearo' experience manufacturing Volume Control, ami other variable resistors has made It possible 

for us to compile this very useful and instructive piece of literature which ?toolsi be handy to all those 'who 
Scoot on radio and .sound equipment. 

\\'rite today. Be sure to mention this publication. 
CLAROSTAT MFC. CO., Inc. 

285 North 6th St. Brooklyn, N. Y. 

IN SCIENCE AND INVENTION 
for June 

Bali -A Volcano -Fed Eden -A remarkable ac. count of this miniature Garden of Eden, where the inhabitants leisurely live their lives in peace and plenty, with practically no labor on their part. By Hickman Powell. 
Unseen Menaces Behind Mississippi Flood Control -The building of dams to prevent the banks of the Mississippi from overflowing 
may cost us not only money, but the fertility 
of the soil we are trying to protect. 
Why Is the Sun* Hot ? -A discussion of this 
much -mooted question by Dr. Donald H. Menzel, of the I.ick Observatory. 
Aerial Bombs will Decide the Next War-Will 
the U. S. Army Air Force prove the de- termining factor in our next war? 
The World's Super Amusement Center -Radio 
City -Details of the New Rockefeller $250,000,000 
Project. 
Multitude of How to Make Its, including: 
New Tools You Can Easily Make; A Drum 
Sander, A ]Vine =Nola Golf Course for Your 
Smoker, An Electric Floor = Waxer, A Work- 
bench from an Old Bedstead, An Outboard 
Trailer, and a Self -Bailer for a Racing Hydro- 
plane. 

Dealers and Service Men Send for the 
Latest Issue of 

It contains hundreds of Radio and Electrical bargains 
Vol< /teceitod Your C'op, 

NUBOR RADIO CO., l9R Warren Street, New York City 

Figure Quickly 
THESE SHORT CUTS 
SAVE YOU TIME AND 

PREVENT ERRORS 
Quirk methods of addition, subtraction, division. fractions. interest and discount, 

percentage, ealrulating Dowers and roots. and every arith- metical problem. Just the help you have always needed. 

RAPID ARITHMETIC SE 
O'CONNOR 

DANS, Ph.D., LL.D. 
Send no mnney -just pay postman $1.50 plus few cents postage. Refunded if not satisfied. 
D. VAN NOSTRAND CO. 25ON 4th Are., New York 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOR JUNE, 1931 

Policing the Ether Lanes 
(Continued front page 1063) 

By an arrangement of the apparatus. 
the various antennas enable the receivers 
to tune anywhere in the spectrum be- 
tween 10 and 30.000 meters, and it is a 
simple matter of coil arrangement to 
make them go below 10 meters for the 
ultra -high frequency development that is 
now taking place. 

These antennas lead into the main 
building to a transmission line rack in 
the rear of the building. Thence they go 
to a lightning arrester rack. each antenna 
having its own arresters. All of the ar- 
resters are connected to ground through 
a heavy copper strip. 

After passing through the lightning ar- 
rester. the transmission lines from the 
antennas lead into the main instrument 
room as shown in Figures 4 and 5. All 
lines are transposed to prevent antenna 
effect, or the picking up of extraneous 
signals. 

There are receivers for each frequency 
band, and indoor loops to be used in case 
heavy snows, winds or sleet storms break 
down the outside antennas. The receiv- 
ers are built for three frequency bands 
and the antennas connected accordingly. 
There are two type C receivers to han- 
dle the frequencies from 10 to 200 me- 
ters: two B receivers for 200 to 3.000 
meters, and one A receiver for 3.000 to 
30.000 meters. 

These receivers. built by Westinghouse 
under specification drawn up by the De- 
partment of Commerce, are among the 
most sensitive in the world, if they are 
not the most sensitive. They are so con- 
structed that by changing coils they cover 
wide ranges of frequencies with maximum 
effect. The A receiver has three stages of 
tuned r.f., two or untuned r.f., a regen- 
erative detector and a power amplifier; 
the B receivers have four stages of tuned 
r.f., a regenerative detector and a power 
amplifier; and the C receivers have three 
stages of tuned r.f., using screen -grid 
tubes, a regenerative detector. a power 
amplifier and a balanced radio frequency 
amplifier of two stages put on ahead of 
the first r.f. stage to heighten the sensi- 
tivity and match the impedance of the 
transmission lines to the impedance of the 
first r.f. stage. 

So much for the technical equipment. 
A monitoring man sits at each receiver 
He tunes throughout the bands. and asks 
the two men stationed in the measuring 
booth to measure the frequency of the 
stations he receives. Their primary 
standard is obtained from a clock with a 
seconds pendulum of invar metal, elec- 
trically driven and with temperature and 
vacuum control. This clock. which is 
checked twice daily against Arlington 
time signals, is used to ascertain whether 
a 5.000 cycle tuning fork. the basis of all 
the measurements, is fast or slow. The 
tuning fork is then checked against 
standard frequency transmissions from 
the U. S. Bureau of Standards. 

The booths also contain secondary 
standards as auxiliary equipment in case 
36 radio engineers are required. The 
accuracy is one part in 100,000. 

To maintain 24 -hour watches, at least 
there is trouble with the primary. Their 

Radio Division was literally begging Con- 
gress for the necessary personnel when 
this was being written; with only six 
men available early in February, moni- 
toring work at the Grand Island station 
was almost at a standstill. 

Why monitor radio stations? Let Ed- 
wards answer: "We have international 
agreements and national assignments cov- 
ering wave band allocations and wave 
length assignments. These agreements are 
based on scientific needs. Frequencies 
are reserved and assigned with the object 
in view of obtaining the best results with 
the least amount of interference. We 
all know how badly congested the wave 
lengths have already become, nationally 
and internationally. We all know how 
tremendously important to the commerce 
of nations radio communications are. 

View of monitoring equipment, showing 
highly sensitive and selective receiving 

apparatus 

"Off frequency operation would be bad 
for all concerned -the party using a par- 
ticular frequency no less than the parties 
on frequencies adjoining. No one gains 
from interference; everyone stands to 
lose. 

"Nowhere else in the world can accu- 
rate checks of frequencies be made in 
accordance with accepted standards." 

For strategic purposes, the Grand 
Island station has a tremendous military 
value. For radio intercept work in time 
of an emergency, it could be called into 
play to act as the ears of the military. 
If our diplomats want to know the na- 
ture of the propaganda a foreign govern- 
ment may be transmitting via radio. it 
would be a simple matter to put a short- 
hand reporter at the receiver. Even in 
peace time it has a social value other 
than technical. When the Columbia 
Broadcasting System wanted to rebroad- 
cast the ceremonies attending the ex- 
change of signatures of the naval dis- 
armament conference last autumn. it was 
a simple matter for Grand Island to tune 
in J1AA, Tokyo, and have the Japanese 
end of the service relayed to the net - 
work via the usual telephone lines. 

Withal the splendid jobs that are be- 
ing accomplished at the incomparable 
Grand Island station. there are greater 
plans for the future. More and improved 
antennas will be needed from time to 
time; right now they could well use some 
new directional layouts. Several hun- 
dred acres more of antenna space will 
be needed. America's "ear" may be the 
most sensitive in the world today; but. 
even that isn't sensitive enough. 

lin 

METERS 
must be 

DEPENDABLE 

To be worth buying or to he 
worth using, a meter must he 
dependable. You must be able 
to rely on its readings and know 
that they show a true picture 
of the circuit conditions. No 
matter the size or the use, 
meters must be dependable. 

Dependability is built into an 
electrical measuring instrument 
only by careful, intelligent de- 
sign, selected materials, and pre- 
cision manufacturing, such as 
you get only in Weston instru- 
ments. 

For your own information. 
look inside of a Weston instru- 
ment. Compare it with other 
makes. Weston's superiority in 
construction and its resultant 
dependability is evident. 

Weston's popular line of 314" 
and 2" panel meters may now be 
procured with Bakelite cases at 
no additional cost. 

WESTON ELECTRICAL 
INSTRUMENT CORP. 
615 Frelinghuysen Ave., Newark, N. J. 
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NOW 
READY ! 

The New 
1931 

Trouble 
Shooter's 

Manual 

By 

John F.Rider 
with 

the FREE 
Question 
andAnswer 

Service. 

More than 800' / 
pages! More 
than 1500 dia- 

grams I 

This is the most eomnlete beak e 
` 

opera to the radio service 
Nothing has been left undone tofurnish every bit of radios, n , ce 
'nf r nation which may be of value to the radio service 

wiring diagrams are complete with *ticket lavo.daFt analyser. 
voltage electrical constante. color cede. chassa , a t. . 

C t m Commercial 
data, 

r 
rs 

shor wave receivers and adaptors. 
receivers. midget r `e t analysers, public address e 

'etent pow amplifiers, rpack tube data. complete Radio Service 
Co 

y! 
in Trouble Shooting. principles and application o the t 

analyser. a separate section devoted to the peculiarities in radio 

Complete!!! Complete!!! COMPLETE!!!!!! 
Modern nn- to-date h every respect. blot a the 

Pd 
ess! It you do 

ark mu.tvhave this hank. tt i 
back r guarantee. . . . one successful repair :ob pays 

with 
for the coot 

o the book. 
Afore than $00 pages and more than 1500 dioaroets 

Price $5.00 Postpaid 
We will send the book C.O.D. if you wane it w. 

RADIO TREATISE CO., INc. 
1440 Broadway New York City 

F. & H. CAPACITY AERIAL 
AY"Alt1Y 

11.111, \11!R 

Price $1.25 Complete 
Every Instrument Tested on Actual 1000 Mile Reception 
The F. & H. Capacity Aerial Eliminator has the capacity of 
the average 73 foot aerial. 50 feet high. It increases selectivity 
and full reception on both local and long distance stations. 
Absolutely guaranteed. It eliminates unsightly poles, guy 
wires, mutilation of woodwork. lightning hazards, etc. It 
does not connect to the light socket and requires no current 
for operation. Installed by anyone in a minute's time and is 
fully concealed within the set. Enables the radio to he moved 
into different rooms or houses, as easily as a piece of furniture. 
The F. @ H. Capacity Aerial will be mailed C. O. D. or 
upon receipt of M. O. ur cheek for 51.25. and you may return 
it after three -day trial for refund. if not entirely satisfactory. 
WE PREDICT THIS TYPE OF AERIAL WILL BE USED 
PRACTICALLY ENTIRELY IN THE FUTURE. 8,000 
dealers handle our line. Dealers! Over 80 leading jobbers 
carry our line. or order sample direct 

F. & H. RADIO LABORATORIES 
FARGO, N. DAK., DEPT. 10 

A`-New Member of "¡' 
the Universal Family { 1`( 
ONLY $5 COMPLETE 

/,,needing 3 -ft. Cord 
,lust what the amateur and ex- 
perimenter has been praying for. 
Genuine carbon single button 
microphone, 200 ohms resist- 
ance. Bronze case with suspen- 
sion eyelet. Life -Ike voice re- 
production. Built by micro. 
phone spec; álists1 
Only If complete. 

UNIVERSAL 
Microphone Co. 

(LIMITED) 

1163 Hyde Portz Blvd. e I NGLEWOOD, CALIF. 
Other models $7.50, $15, $2f, $10, $71. Also cables, 
plugs, transformers, mountings, etc. Get catalog. 

.I 

ALUMINUM BOX SHIELDS 
Genuine "ALCOA" stork, nllrerdin finish. Ss9s6 $1.00 
-Cornet sise 64.65. 100627 Monitor siu $0.25. 5.5.5 
Coil Shield (like picture un the right) 11.60. 

ANY SIZE 
TO ORDER 

Coil Shields. Coil 
Nol Covers. Inter. 
mediate ree 

es master nndio N n, 
Superhet OOe pair. 

"RUDDY Test Prod 
Always sharp pointed. usinphono- 
graph eneedi 4.11. wig spade or 

each NA. 
tips- 

peed nipples 
identity 

BMS Speed Bug $10.00 
We specialize in parts exclusively. We can furnish everything 
described in this magazine. Give us a trial. 
BLAN, the Radio Man, Inc., eó NZNelv'YOrktCity 
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Planning the Amateur Station 
(Continued front page 1081) 

system. You can't very well use both. 
"You remember I told you about put- 

ting the jacks on the back of the receiver 
so that your phone cords would not be 
in the way? Well, here's what you do- 
bring your phone cords down in back of 
the desk and through to the front. On 
one side of the leg opening of the deck 
put a panel with two or three jacks and 
one of these new General Radio 339 -B 
double pole, double throw "anti -cap" type 
switch. Connect the phones to the two 
center poles and the receiver to one 
of the outside sets, the monitor to the 
other (Figure 4). 

"The next thing is to place your key. 
When using a straight key, the proper lo- 
cation for it is with the knob approxi- 
mately eighteen inches from the edge of 
the table. This is the most comfortable 
position for periods of extended sending. 
I'm using one of the new BMS Speed 
"Bugs" and you can slide that all over the 

Illustrating the use of standoff insu 
lators to carry r.f. leads through shelf 

table until you find the most comfortable 
positions. That's the nice thing about 
a bug, the sideways motion is much eas- 
ier on the arm. and if you know how to 
use one properly there is no prettier fist 
than the bug. But it is absolutely essen- 
tial that you use it properly. The nice 
thing about a "Bug" is that you can 
start slow and grow up with it. It can be 
adjusted down to below seven words per 
minute and up to forty or thereabouts. 
But listen here -don't put it on the air 
until someone who knows checks you 
and tells you that you know how to use 
it properly -then practice some more. 
So much for that. 

"Let's put a shelf here above the re- 
ceiver to hold a message file, a little box 
with four shelves, one shelf each for mes- 
sages destined North. South. East and 
West. Fasten the file to the shelf and on 
top of it put the dynatron (which you 
should have in a box by this time). 
Frame your station and operator's licenses 
and hang them on the wall. Put your 
call book handy somewheres within easy 
reach and you're all set. 

"Now listen to me a minute. When 
you open up, remember that a ham 
should always be a gentleman. Don't 

try to hog the air with a lot of CQ's and 
long calls. The good operator is not the 
ene who sends the most CQ's or even the 
one who burns up the most juice. He's 
the guy who makes the most QSO's (con- 
tacts) and the ones that mean something. 
I'll bet you we can turn on the receiver 
right now and pick up a bunch of kids, 
up to and including the age of seventy 
who will send CQ forty or fifty times . 

before signing and when they do sign 
it is usually so garbled you can't read it. 
Listen for the fellow who calls five or 
six times and signs not over three. He's 
the fellow who does the most effective 
work. And another thing. Every time 
you go on the air, CHECK YOUR FRE- 
QUENCY! 

There's going to be an International 
Conference in 1932 and a lot of these 
foreign governments that don't like hams 
anyway are going to shout about off - 
frequency operation. Unfortunately, a 
few misguided persons don't know how 
to measure frequency or if they do, they 
don't bother and as a result all hamdom 
gets a black eye. Ham stations have been 
logged as far out of the band as 200 
kilocycles, and for that there's no ex- 
cuse. Get inside the band and stay 
there. With the measuring equipment 
you have you should not only be able to 
get in the band but get on a definite fre- 
quency. Careful calibration of your 
dynatron and careful adjustment of your 
transmitter make this a simple problem. 

"Off band operation doesn't simply 
mean jamming a few commercials. it 
might mean loss of life. Impossible? 
Not at all. The aircraft service frequen- 
cies are near the ham bands and a ham 
wobbling over into those bands might 
prevent a pilot from receiving a storm 
warning in time to reach an emergency 
landing field. The trans Atlantic tele- 
phone has been interfered with, the Navy 
and various commercial stations. Out- 
side of being illegal, it's not good operat- 
ing, not the kind of operating that made 
the ham game what it is today. 

"Amateur regulations call for a well - 
filtered power supply free of mush. They 
also proscribe key thumps and key clicks. 
Besides being illegal its not very cour- 
teous to clog up our narrow bands with a 

broad, interfering note just because your 
transmitter is improperly adjusted or 
your power supply isn't right. It's up to 
every ham who goes on the air today to 
see that his note is clean, his signals are 
steady and that he is on the proper fre- 
quency. 

"As far as steady signals go, you have 
as good a self- excited transmitter as you 
can build. The best is a crystal con- . 

trolled oscillator with buffer and ampli- 
fier stages. If you don't want to go into 
crystal control, which really isn't as 
tough as it sounds, build yourself an 
oscillator amplifier rig which can be 
quickly and easily converted to crystal. 
One advantage of the oscillator amplifier 
is that your signals are steadier because 
small changes in the radiating system do 
not kick back into the oscillator and 

(Continued on page 1113) 
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Planning the Amateur Station 
(Continued from page 1112) 

change the frequency. A swinging feeder 
is not as serious a problem when it is 
hooked up to a m.o.p.a. (master- oscilla- 
tor, power -amplifier). More of that later 
-but remember this -use your monitor 
and frequency meter unsparingly. You've 
invested good money in them- realize a 
return in your investment and keep out 
of trouble. 

"Here's another thing -don't be a 
'rubber stamp' ham with all your QSO's 
sounding like this -"Ur sign FB hr in 
Hohokus OM QSA4 RS tnx es cuagn 
73's" (Your signals sound fine here in 
Hohokus, Old Man, strength QSA4, read- 
ability R8, thanks and see you again, best 
wishes). What in the name of the pink - 
tailed rhin -rhinoc -aw hell -elephant, 

TO 
RECEIVER 

r 

TO 
vtOht-O. 

The switching circuit for changing head- 
phones from receiver to monitor circuits 

good is that kind of a message. If you 
can't at least handle some messages and 
get some real fun out of the game, at 
least swap some interesting information." 

"O.K. Gus -I'll be a good boy and try 
to act like a gentleman. But how about 
the other guy, will he ?" 

"It's up to you to help and try clear 
up the air by setting an example. And 
that reminds me- setting an example - 
your speed in receiving isn't all it could 
be. Don't get that bug warmed up to 35 
per when you can only read twenty. Send 
your stuff at the same speed you want 
it sent to you. Then the fellow at the 
other end will give you stuff you can 
copy. If he doesn't like your slow speed 
he will tell you to QRQ (send faster). 
Then if he forgets himself you can tell 
him to QRS. Well. I guess that's enough 
for now. You've a good station here. a 
nice layout and you should have a lot of 
good QSO's. I guess I can't do any more 
for you for awhile." 

"Well. thanks Gus for all you have 
done. I'm sure tickled with it. I've been 
thinking about that oscillator -amplifier 
rig you mentioned a few minutes ago. 
That sounds interesting. Tell me some 
more about it." 

"You have the symptoms." 
"What symptoms ?" 
"Feel like tearing this down and build- 

ing the m.o.p.a?" 
"Sure, if it's so much better." 
"You've got it." 
"What ?" 
"The radio bug -and let me warn you 

-it's incurable. All I hope is that you 
have a station on the air most of the 

time, not in the process of being torn 
down and built up again. Maybe you'd 
better keep this for a reserve rig and build 
the m.o.p.a. from the ground up. Well. 
if it must be it must he. I'll be around 
shortly and go over the oscillator- ampli- 
fier with you. So long." 

(Now Gus has Don all hot and both- 
ered about a transmitter of the master - 
oscillator, power- pmplifler type and if we 
can judge by past experience it is likely 
that Don will have a revamped transmit- 
ter ready to describe next month. 

TECHNICAL EDITOR). 

Broadcast Receiver 
Equipment - 

Then and Now 
(Continued from page 1074) 

comply with the public demand of years' 
standing. The present -day systems by no 
means represent the ultimate. The mod- 
em simple capacity systems are not mod- 
em. They were used several years ago, 
in fact as far back as 1925, at which time 
the character of the transmission and in- 
terest on the part of the public did not 
require any such refinement. This is evi- 
denced by the fact that it was seldom 
employed until 1930, when it became a 
talking point and a feature. Some of 
the present -day systems as applied to 
radio receivers do not represent tone 
control in the real sense of the word, but 
better days are coming. 

Improvements in Receivers 

To outline every minute improvement 
available in a present -day receiver would 
take more space than can be devoted to 
the subject. The best evidence is a 
schematic diagram of a modern screen -grid 
radio receiver of conventional nature, one 
which is representative of the millions of 
radio receivers in use. Compare this sys- 
tem with the three -tube outfit of 1923. 

Popularization of such things as home 
recording. available with some of the 
modern receivers, tends to make for a 
scientific public. It widens the scope of 
knowledge of things scientific. What 
with the start of this electronic age, we 
may find the time not far distant when a 
radio receiver will be started by the wave 
of a hand and the tuning of the receiver 
carried out by a clockwork mechanism 
adjusted at the start of the evening to 
shift stations at a predetermined time. 

The one disadvantage of the present - 
day radio receiver is its size. No doubt 
there will be a gradual return to smaller 
receivers. The popularity of the midget 
receiver shows the favor displayed in that 
direction. The limitations imposed by 
midget construction will no doubt be 
overcome. at which time there will be no 
need for large receivers. Let us hope 
that that day is not in the too far dis- 
tant future. 
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N o. 700 

A new tester designed to meet the 
servicing needs for all types of re- 
ceiving sets. Checks all voltages at 
the socket. Tests all the different 
tubes. including screen -grid and recti- 
fier. Continuity of circuits, resistance 
and capacity measurements are made 
with this complete analyzer. The 
three meters give readings 0 -60 -300 -600 
d.c. volts, 0 -10 -140 -700 a.c. volts and 
0 -20 -100 m.á s. Selective switch sim- 
plifies operations. Accurate. Corn- 
pact. Dependable. Full instructions 
and charts furnished. Attractive 
leatherette case. Cover is removable. 

15 
NET to 
Dealer 

$25 List Price 
No. 700 

If not at your jobbers', remittance 
must accompany order for direct 
shipment. 

4'4'1 

, ç ó ggg ,' °itIl"'- 
9, 

No. 600 

Same as No. 700 except testing equip- 
ment is all contained in a removable 
tray placed in top of the carrying case. 
Space below for tubes and tools. Panel 
arrangement is convenient for shop 
testing also. Strong case, leatherette 
covered with handle, lock and clasps 
on each side. 

$ió 
NET to 
Dealer 

$30 List Price 
No. 600 

Catalog contains many other instru- 
ments for servicemen and dealers. 

Readrite Meter Works 
Established 1904 

19 College Ave. Bluffton, Ohio 
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SERVICEMEN 
YOU need this ER -STAT Kit 

of PRECISION Resistors 
. because it con- 

tains 24 different 
values of guaran- 
teed resistors from 
loo ohms to 
utegohms In values 
most needed. Con- 
servatively rated as 
to power: units 
vary not more than 
pins or ntimts 1070 
of rated value; 
quiet in operation; 
long life; RMA 
color code. Of 
the same type as 
those accepted as 
standard by more 
than 72% of the 
radio receiver man- 
ufacturers. Packed 
in a handy, light 
weight, steel box that fits your 
pocket. t12.íó 
List Price 

Attractive discounts 
upon request. 

EX -STAT Ignition Filter Systems 
Completely eliminate interference from the igni- 
tion system of any car. No automobile radio has 
a 1007o chance to do its job without this ingenious 
System developed by careful research and proved 
by universally satisfactory performance in actual 
installation. Fully guaranteed. Send for com- 
plete literature at once. 

TILTON MANUFACTURING CO.,Dept.RN6 
15 East 26th St. New York. N. Y. 

VADIOM 

A &B 
Eliminators 

$19.50 
"A" only $10.50 

All DRY. NO HUM "b" only 9.00 
Completely electrify your battery set from 110 volt 
A.C. 25 or 60 cycle line and 110 and 220 volt D.C. 
lines. Delivers 6 volt "A" at 2% amperes maximum 
with a filament rheostat to control the 'A" side for 
sets using as low as 3 tubes or as much as 10 tubes. 
Uses Renwood Lenz Dry Rectifier. 
180 volt "Et", tapped at 95 volts for detector, 80 volts 
for R.F. and 180 volts for power. 

Uses a 280 Tube 
Send 20% with order. Balance C. O. D. 

VARION PRODUCTS CO.. INC. 
402 West Broadway, New York City 

Made by manufacturer, of Val on antenna Filters 

AU LRADIO 
Receiver 

AmazingLowPrice! \ \Ç '. 1, ii /, 
Quality Performance . / 
six tube triple screen -rid , 
using 3 -224, 2 -227, and 
1 -24:i poorer tube. Easy 
to install. will fit any car. 
Single dial control. We 
guarantee that this net 
will pull in stations within a radius 
of 1,000 miles and that it will de- 
liver the volume and tone qualities of 
an electric set, or your money refunded. 

PRICE OF SET ONLY $20.00 
Price Complete, including tubes. batteries, dy- 
namic speaker and suppressors. all ready to Install 
and use, 539.50. Send $5.00 deposit with order. 
balance C. O. D. On foreign orders remittance in 
full required. ORDER TODAY. 

CHAS. HOODWIN CO. 
4240 Lincoln Avenue, Dept.F. 30 Chicago, Illinois 

ACME WIRE PRODUCTS 

Parvolt Filter and By -Pass Con 
densers, Aerial Wire- Stranded 

and Solid, Varnished 
Insulations, Coils. 

THE ACME WIRE CO. 
NEW HAVEN, CONN. 
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the present and for the near future. The 
representative stated that the chain's 
seven studios were ample for present 
broadcasting needs and can be adapted 
to television when the occasion arises. 
The C. B. S. also plans to erect its tele- 
vision transmitter atop its building, it 
was said. 

Television Advances 

Mr. Aylesworth, when queried as to 
whether his plans for television broad- 
casting were based on any advances in 
the design of television receivers, said 
that the R. C. A. and other companies 
were making sufficient strides in that 
field to warrant his plans for sight trans- 
mission. 

The annual report of the R. C. A. on 
March 10 stated that highly scientific 
and research development in television 
had been made in 1930 but that no at- 
tempt will be made to market such equip- 
ment commercially in 1931. The labora- 
tories will pursue this phase of radio ag- 
gressively this year, however. 

Before the first plans for Radio City 
were formulated, the R. C. A. made plans 
for the construction of its own forty - 
eight story building on the corner of 
Lexington Avenue and Fifty -first Street 
-three blocks east of the present Radio 
City site. The subsequent crystallization 
of plans for the construction of Radio 
City made it apparent that the oppor- 
tunity for occupancy of the Lexington 
Avenue structure should not be sacri- 
ficed. The R. C. A., therefore, planned 
to move last month from its offices in 
the Woolworth Building to its own struc- 
ture known as the R. C. A. Building. 

Work on the R. C. A. Building was 
carried forward with the original inten- 
tion and the building will be partially 
occupied by the R. C. A. until the com- 
pletion of its still newer quarters in 
Radio City. The building is owned by a 
realty subsidiary of the R. C. A. and will 
be maintained as an investment through 
the leasing of office space. 

Studio Design 

Many new ideas in studio design and 
construction are planned by NBC engi- 
neers. Some broadcasting chambers will 
be more than three stories in height and 
will virtually be radio auditoriums rather 
than radio studios. Elaborate facilities 
for visitors' galleries from which program 
presentations may be observed through 
soundproof plate glass will also be pro- 
vided. Pending advances in television, 
final and definite studio details were not 
announced. Progress in this field will 
be closely observed by NBC engineers 
and studios will be equipped accordingly. 

All of the studios will be constructed 
with special emphasis on perfect acous- 
tics. Many advances in the field of sound 
insulation are expected to be introduced 
in the Radio City development. 

Radio City, already termed a "com- 
munity of sound and vision," will be a 
memorable tribute to the industry which, 
in little more than a decade, established 
itself in a commanding position of en- 
tertainment and utility. 

The stage, the screen, the concert hall 
and the microphone will be grouped into 
closer proximity than ever before and a 
constantly growing interchange of talent 
is anticipated. 

Radio, the industry that greatly abetted 
the screen by making talking pictures 
practical, the industry that aided the 
stage by creating new standards in audi- 
torium acoustics and sound amplification, 
the industry that aided the concert hal! 
by creating widespread interest in good 
music, will now join forces with all of 
its contemporary fields to establish tele- 
vision presentations from Radio City. 

Radio City is ideally situated for the 
interests of its tenants. It borders on the 
established theatrical, music, art and 
shopping centres of New York. 

It is but four blocks from the present 
NBC building at 711 Fifth Avenue. 
St. Patrick's Cathedral, famous Catholic 
edifice, is directly opposite. Prominent 
churches of other denominations are also 
in the immediate vicinity. Numerous 
theatres, concert halls, hotels and night 
clubs are in close proximity. Many 
neighboring points are remote control 
pick -up locations. 

Broadcast- Theatre Alliance 

One interesting phase of the R -K -O 
tenancy of Radio City is the fact that the 
old Keith -Albee theatrical interests, now 
absorbed by R -K -O, were strongly op- 
posed to radio broadcasting and for a 
long period refrained from permitting its 
contracted performers to approach a 
radio microphone. The R -K -O now, 
without doubt, heads the list of amuse- 
ment enterprises advocating broadcasting 
affiliations. Mr. Brown stated that he 
did not fear any box -office losses through 
the broadcasting of both sound and 
vision from R -K -O stage presentations. 

It is believed that Roxy's services, in 
addition to theatre management, will be 
employed in creating lighting and scenic 
effects for R -K -O and NBC television 
programs. 

The opinion exists in radio circles that 
the erection of Radio City will draw 
many other radio firms to the vicinity, 
if not directly within the development. 
The neighborhood is expected to become 
a center of radio retail shops as well as 
music stores. The music publishing in- 
dustry, now dependent on radio and the 
talking screen as the most powerful ex- 
ploitation mediums for song hits, is also 
expected to be represented within the 
boundaries of Radio City. The possi- 
bility also exists that some of New 
York's smaller broadcasting stations will 
move close to the development. 

Largest Industrial Undertaking 

Never before has any American indus- 
try. no less a single group of firms, en- 
tered a project of such magnitude. It is 
a gigantic undertaking and has aroused 
world -wide interest and comment. 

Broadcasting. not yet eleven years old, 
is moving into a quarter- billion dollar 
home. We wonder what it will demand 
when it becomes of age! 
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on phone, so that both sides of the con- 
versation could be followed. We eastern- 
ers have been led to believe that Cali- 
fornia residents talk of nothing but 
weather -and sure enough this west - 
coast "ham" brought up the subject of 
"radio weather" almost immediately. But 
for once the comments were unfavorable, 
because he reported severe static. Pre- 
sumably he was complaining about the 
static as it affected the 40 -meter band, 
but his signals were received in New York 
with practically no static at all -in con- 
trast to the bad static prevailing on the 
broadcast band at the time. 

Quite a number of broadcast stations 
were also heard on the short waves, but 

The loud speaker constitutes the third 
unit. It is only the work of a moment to 
connect up the three units, all connections 
being provided in the form of cables and 
plugs. Once connected up, the power 
supply to all units is controlled by a 
separate switch, also provided, which can 
be attached to the outside of a cabinet. 

Tuning 

Tuning is accomplished by means of 
two drum dials. One controls the r.f. 
and first detector tuning condensers, 
which are ganged. The other tunes the 
oscillator. For short -wave reception plug- 
ging in the proper coil for a given band 
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The circuit of the power supply unit, which includes the power output stage 

time would not permit anything like a 
complete test of the receiver on the short- 
wave channels. Another test is to be 
made with special attention to the bands 
from fifteen meters up and the story will 
appear in the July issue. 

The Scott receiver employs a total of 
twelve tubes. As indicated in the circuit 
diagrams, Figures 1 and 2, five are of 
the 24 type and are employed in the r.f. 

Alf shielding is plated and highly pol- 
ished, giving to this receiver a highly 

attractive appearance 

stage, first detector and three intermediate 
amplifier stages. Four 27's are used for 
the oscillator, second detector and the 
push -pull first audio stage. In the output 
power stage two 45's are used and a type 
80 rectifier is included in the power 
unit. 

The receiver chassis includes the re- 
ceiver up to and including the first audio 
stage while the power output stage is in- 
cluded in the separate power supply unit. 

automatically connects in the short -wave 
tuning condensers to correspond with the 
coils. To avoid the complications and 
inaccuracies of ganged condensers on the 
short waves the r.f. stage is tuned only 
in the broadcast range. For the short- 
wave bands the r.f. stage is untuned and 
is coupled to the antenna by means of a 
choke coil. thus leaving only one tuning 
condenser to be controlled by each dial. 
This results in maximum efficiency and 
precision in tuning, features which are of 
the utmost importance in short -wave 
work. 

Other Controls 

Two other controls are provided on the 
front panel. The one at the left provides 
three degrees of antenna coupling as indi- 
cated by the tap switch on the antenna 
coil primary in the circuit diagram. Fig- 
ure 1. As a means of providing any de- 
sired degree of selectivity this arrange- 
ment works out to excellent advantage. 
Normally the center tap provides ample 
selectivity under practically all conditions. 
but where interference is particularly se- 
vere, as in the immediate vicinity of a 
powerful station, the lower tap provides 
the super -selectivity required. 

The other knob is a volume control 
which is extremely smooth in operation 
and provides very gradual variation -an 
important feature. 

Provision is made, in the form of two 
binding posts on the rear edge of the 
chassis. for connecting in a phonograph 
pick -up or microphone. A separate con- 
trol box for phonograph and microphone 
switching is available. as shown in Figure 
4. The circuit is shown in Figure 3. This 
control box is connected to the two bind - 

(Continued on page 1117) 
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- Just published 
1loyer and IVostrel's 

RADIO HANDBOOK 
HERE at last is a handbook that meet, the 

need for a complete digest of authoritative 
radio data, both theoretical amt practical, in 
one logically arranged and thoroughly indexed 
volume. From the fnudanlenials of electricity, 
magnetism and electron theory right down to 
full details on latest ceumlercial and in- 
dustrial application., this book covers 
the whole licld of radio, with de- 
,criltiuns, definition :, design data. 
Practical methods, tables and Il- 
lustrations in profusion. 

886 Pages of 
Latest Data on: 

-television 
-sound motion pictures 
-modern transmitters 
-latest vacuum tubes 
-applications of vacuum tubes 

in industry 
-photo -electric cells 
-short wave apparatus 
-broadcast receivers 
-Pieze crystal, 100% modula- 

tion, etc. 
-marine radio equipment. etc.. 

etc. 

See this book FREE 
Send this coupon 

McGRAW -HILL 
FREE EXAMINATION COUPON 

McGraw -Hill Book Company, Inc. 
370 Seventh Avenue, New York 
Send me Moyer and wostrel's Radio Handbook, 1)0,4- 
paid. for ten days' free e.,:mination. I will end 
$5.00 within ten days of receipt or return the book. 

Name 

home address 

City and Stale 
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Name of Company RN -0 -31 
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REGULAR 
WHOLESALE 
TRADE DISCOUNTS: 

T ti ally-edvertie d. guaranteed radio mgr. 
chandi- including the -tionnl bonded 
LAEAYTTE ALL ELECTRIC RADIO 
RECEIVER, with tong control. Write at 
once for FREE 1931 Radio Beraain Cata. 
log, showing complete eelection. Don's buy until 
sou se< this wander corn lop/ 

WHOLESALE RADIO SERVICE CO. 
Dept. F -12; 38 Vesey St.. New York 

New Revised Course 
Now Ready! 

Find out about it by 
trying it free 

Send for our new book, 
"The Accountant -Who he 
is. What he does, How to 
become one," and the first 
lesson free of charge. 

In reply please state age and position 
INTERNATIONAL ACCOUNTANTS SOCIETY, INC. 

A Division of the 
ALEXANDER HAMILTON INSTITUTE 
Dept.106a 3411 So. Michigan Ave., Chicago 

Servicemen -Dealers 
Dial Cable Replacements 
Genuine Bronze Dial Cable at Money. saving Prices 

5o -rt. non, 7c. foot 100-ft. coil, 5c. foot 
250 -ft. roil, 4e. foot 500 -ft. coil. 3c. foot 

Standard size used by leading manufaeturers of 
radio sets having drum type dials. Mailed C. O. D. 
Address MULLINS DIAL CABLE 
136 So. Mason Ave. Chicago, 111. 
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AND NOW! 
THE SUPER -FILTERMATIC $9.00 

AERIAL OF THE FUTURE óáw 
The Filtermatic Mfg. Co. w(shee to intrnd ere a remarkable invention named 
the SUPER- FILTERMATIC. which takes the place of :JI Dr.sent tyre 
Aerial.. in addition to having all the wonderful knurl. the Filtermatle 
has such as improving toot reducing .Lotie. bringing in distance. 
eUmin:,tes lightning danger.. increasing volume and separating stations. 
The SUPER-FILTERMATIC will never wear out due toits rugged eon - 

etructon. It is very compact measuring only lltxa inches, is absolutely 
nondirectional, -n It does not connect in the light socket; all 
A.C. hum and lion mated- it is easy to install (one minute 
time required), no 
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once installed no further attention re- 
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ALL PROGRAMS 
Are Good With a 

FILTERMATIC 
FOR ALL RADIOS 

ONLY 6 /.00 PAID 
Entirely Automatic 

No Bothersome Tuning 
Improves Tone -Reduces Static 

Brings in Distance 
Increases Volume 

Prolongs Life of Tubes 
Separates Stations 

Send Cash or P. 0. Money Order 

[SERVICEMEN otuAttraetiveOffer 

FILTERMATIC MFG. CO., Dept. B -10 
4458 Frankford Ave. Philadelphia, Pa. 
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Radio Surplus Corp. 
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RADIO PHYSICS COURSE 
By Alfred A. Ghirardi, E.E. 
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tion and Applied Electricity in a 
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& Tube Corp. and Associate Ed- 
itor "Radio Design." Mr. Ghi 
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RADIO, TELEVISION, TALKIES 
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SHORT WAVE 
WITH YOUR PRESENT RADIO 

"THE SUBMARINER PP 

Short wave reception from all parts of the world is enjoyed 

r 
by any of "Submariners." 

Na end 
users 

huy a .Denial short a eceiver, s the "Sub- 
mariner." to , + few mound.. will brio[ 
in reception for only a (ractiunn of the cost. 

sohmarin.r: nyailahle designed for operation with ash 
type of receiver. n'rl r a c priced from 517.50 to 1:7.50. with 
hoed wave of 10 -50 meters, o interchangeable cod, f IS- 
14s mete... The J feature, an exclusive 'Sub aariner' nohieve- 

aut. enables you to get superior reeuIts with all of the .event 
the model. JA7V. 19 -50 meters, t 522.uO, oc th. 

JIAIV, la -t i5 mote,,, art 5 '.:.0, base n tremendous wallop wö.n 
attached to the 

NEW SCREEN GRID SUPER- HETERODYNE 
receivers. 

ORDER TO -DAY 
Sent postpaid upon we:a, of pr, t. O. D. it 31.00 aa.m 
ponies order. Foreign -Caeh .. ).der. 

J -M -P MANUFACTURING CO., INC, 
3417 Fond du Lac Are. Milwaukee, Wis., U.S.A. 

BECOME A 

RADIO OPERATOR 
QUICKLY AT HOME BY 

CANDLER 
SCIENTIFIC 
SOUND METHOD 

We teach you CODE in less 
than half the usual time. We've 
taught thousands in past 20 
years, including former chum. 

74-1g_ 
pion McElroy whose speed was 

á ;ÿ 561/2 wpm. Our methods origi- 

Thia machine noted by world's foremost CODE 

and 10 Special SPECIALIST, who instructs you 

Ta es Feral personally. Endorsed by officials 
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ishedatWhole. operators. Take up this great 
sale Price profession where steady lobs 

and rapid promotions are assured. BIG demand 
for CANDLER trained operators Make a start 
TO -DAYi Send for FREE Brochure. 

THE CANDLER SYSTEM CO., Dept. N6 
6343 So. Kednie Ave., Chicago, Ill. 

Build Your Receiver with the Aid of 

BLUEPRINTS 
A limited supply of blueprints still avail- 
able on the following receivers: 
The Junk Box Short Wave Receiver 25c 
A Two Tube Reflex Receiver 25c 
How To Construct the Pre -Selector 25c 
A Bloopless One -Dial Two Tube Set 25c 

Write to RADIO NEWS, Blueprint Dept. 
381 Fourth Avenue, New York City 

MASON, FENWICK & LAWRENCE 
PATENT LAWYERS 

New York City Washington, D. C. 
Established 70 years. Send sketches. 

Electrical. Aeronautical. Refrigeration and Chemical 
lurent Ions carefully handled. Practice hefore the 
U. S. Courts and the Patent Outre. Prompt and 
careful service. Write us. Protect your inventions. 

TRADE MARKS REGISTERED 
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LINE OF CONDENSERS 
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AEROVOX WIRELESS-CORPÌ 
®76 Wat h'nqton St., 131.hn, N. Y I 
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DEALERS AND SERVICEMEN 
Standardize on Metallized a 

write 

LYNCH 
RESISTORS 

)) 
for Special FREE Offer of $3.50 Official 
Radio Service 31501151 ( 12 pages) 

Lynch Mfg. Co.. Inc., Dept. N. 1775 B'way, N. Y. 
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(Continued from page 1115) 

ing posts mentioned and thereafter a 
changeover from radio to microphone or 
phonograph involves simply flipping the 
control box switch. 

A study of the receiver circuit dia- 
gram, Figure 1, and the power -unit cir- 
cuit, Figure 2, will provide detailed 
information on the many worth -while fea- 
tures incorporated in the design of which 
space does not permit a detailed discus- 

e e 

15 meters to 21 meters 
2 l .. .. 2 7 '- 

2i " 38 
33 " 84 't 
84 " 184 t' 

200 " 550 -' 

The tuning capacity employed with the 
short -wave coils is much smaller than that 
employed with the broadcast coils. In 
the case of the coils for the lowest wave- 

u 

The under side of the chassis with the bottom plate removed, 
showing the layout 

sion. One feature especially worthy of 
mention. however, is the design of the 
intermediate -frequency transformers. One 
of the complications of screen -grid cir- 
cuits is the necessity for providing high 
impedance transformer primary circuits in 
order to approximate the output impedance 
of the tubes -that is, if good efficency is 
to he obtained. On the other hand, a 

large primary winding, or a tuned primary 
is likely to provide a degree of coupling 
that mitigates against adequate selec- 
tivity. 

In the Scott receiver this problem of 
obtaining high efficiency and ample selec- 
tivity at one and the same time is solved 
by inclosing the primary and secondary 
of the transformer in separate, individual 
shield cans, providing complete shielding 
from one another. The coupling between 
the two is accomplished by winding a 
relatively small coil directly over the 
secondary winding. This winding is then 
connected in series with the primary. The 
degree of coupling thus may be small, de- 
pending on the size of this pick -up coil 
and its location on the secondary winding, 
without sacrificing the desired high pri- 
mary impedance. This design, in addition 
to providing any desired degree of selec- 
tivity, also tends to increase stability. 

The receiver covers the entire broad- 
cast spectrum, from 15 meters up to 550 
meters, except for a small gap between 
184 meters and 200, which contains noth- 
ing of interest for the broadcast fan. Six 
pairs of plug -in coils are used for the pur- 
pose. These cover the following ranges: 

bands still smaller tuning capacities are 
employed. The shift from one set of 
tuning capacities to another adds no com- 
plications in operation, however, because 
the changes are made automatically. Each 
coil as it is plugged in makes its own con- 
nections to the proper capacities. 

One of the features stressed by the 
manufacturer is the treatment of coils to 
protect them from the effects of moisture. 
Along the seaboard and particularly in 
some tropical areas this feature is an im- 
portant one. The unusually complete 
shielding of the whole receiver is another 
safeguard against damage resulting from 
exposure to humidity, of course, but the 
coils not in use and therefore not in posi- 
tion within the shields need the protec- 
tion provided by the special process of 
dehydration and impregnation to which 
all Scott coils are subjected. 

The article covering the short -wave 
tests of this receiver which are to be 
made by the author within the next few 
days, and are to be reported in the July 
issue, will undoubtedly provide some real 
thrills. Authentic reports from Chicago 
indicate reception daily of short -wave 
broadcasts from England, Italy and South 
America. It is hoped that the article will 
also include a description of the new Scott 
short -wave station finder, an extremely 
simple device which has just been devel- 
oped. This unit is intended to take the 
guesswork out of short -wave tuning, en- 
abling the operator to determine in- 
stantly the wavelength to which the re- 
ceiver is tuned. 
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Send for the 21 edi- 
tion of this famous 
VOLUME CONTROL 
Guide, showing how 
to service most all old 
and new sets with a 

mere handful of 
CENTRALAB con 
trols. 
Contains a mine of 

practical information 
for the serviceman. 

CENTRAL RADIO LAB. 
922 Keefe Ave., Milwaukee, Wis. 

Ilcre is 25c. Send me new VOLUME 
CONTROL GUIDE 

Addre., 
Name 

City State 
Radio News 

Get The Lowest 
Price-First! 

on thousands of' 
NATIONALLY I1ADVERTISED 

tITEMS 
441 THIS tilt -at 

`s BOOK 

BETTER AMPLIFYING 
EQUIPMENT .. . 

especially for exacting ampllacation requirements. 
SPECIAL MATCHING TRANSFORMERS 
giving flat response curves . . . built in U. S. A., 
shipped in 4S Lour. 

FERRANTI Inc. 130 West 42nd Street 
f f New York City 

ESICO "Junior" 
Rae. U. .t. Oir. 

Does the cork of a high priced 
elertrie iron. high grade. durable 
b5-watt tool fur the amateur or preresiorwl radix 
worker. I.enath 13 in., wt. 1 lb., 6 ft. cord; 

deapletr. F_. s At better hardware and electrical 
lers or send direct to us if they can't supply you. 

Electric Soldering Iron Co., Inc., 135 W. 17th St., N. Y. 

MILLION PARTS 
*7 mf. Splitdorf cond. block 1000 V. $2.75, Far - 
rand Inductor dynamic unit $1.59, High impe- 
dance r.f. choke coil 25c, Carbon wire wound strip 
or flexible resistances 12 for $1.00, Brass pulley 
25c. Variable resistances 50c, 245 voltage divider 
50e. 

EXPERIMENTERS RADIO SHOP 
Dept. R.N. 

129 Vest St., New York City Catalog Free 
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Anywhere 4 4 

DINT your finger at the globe 
-anywhere. If Radio is known 

There - so, most probably, are 
CARDWELL condensers. Countless 
"Cardwell condensered" installa- 
tions, the pride of their designers, 
cover every wave band and reach 
every corner of the earth. That 
outfit you contemplate building, if 
worth building at all, deserves 

11 

CARDWELL 
CONDENSERS 

Send for Literature 

THE ALLEN D. CARDWELL 
Mfg. Corp. 

89 Prospect Street, Brooklyn, N. Y. 

New Number Just Out 

UV er 11/5 
o ó 0 1f 

iss 
`s t E 14° 8 is Pages 

OF VALUABLE 
SERVICE DATA 

Federated Purchaser 
20 HUDSON ST. N. Y. C. 

RADIO PARTS 
We carry one of the largest stocks of standard 
and replacement parts in the country. Our 
prices are lowest and all orders shipped the 
same day as received. 

SEND FOR CATALOG 

SILMAN CO. 
614 620 Grant Street 

PITTSBURGH PA. 

ELLIS 
MICROPHONES 

AND ACCESSORIES 

WRITE FOR DETAILS 

ELLIS ELECTRICAL LABORATORY 
S37 WEST MADISON ST 

5.4'Cs 
"mod" CHICAGO, ILLINOIS 

Home Lab. Experiments 
(Continued from page 1092) 

Just as well as not we can take the same 
figures we used before. \1'e then have: 
a.c. e.m.f. per foot candle 

Change in e.m.f. 

Corresponding change in light 

0.131 -0.119 

38.4 - 19.2 

= 0.00064 volts 
= 0.64 millivolts 

This means that every time we change the 
intensity by one foot candle the developed 
e.m.f. changes by 0.64 millivolts. 

By means of the two constants just 
calculated we are able to calculate many 
interesting things. Suppose, for example, 
that we place the cell at a distance of 30 
inches from a 100 -watt type C Mazda 
bulb. The light intensity in foot candles 
can then be determined from Figure 4 
(this figure gives intensity curves of a 
number of common types of lamps). In 
this case the intensity would be 30 foot 
candles approximately. Now if we mod- 
ulated this light (caused its intensity to 
vary) from its normal up to 50 per cent. 
and then down 50 per cent. the foot 
candle intensity at the cell would vary 
50 per cent. of 30. or 15 foot candles. 
The a.c. e.m.f. developed in the cell would 
therefore be: 
A.C. e.m.f. in cell 

= variation in foot candles X e.m.f. 
per foot candle 

= 15 X 0.64 
= 9.6 millivolts 
Now if we wanted to amplify this small 

a.c. voltage we would connect the cell to 
a transformer and a tube as shown in Fig- 
ure 5. If we assume the input of the tube 
to be say 250,000 ohms then the impe- 
dance ratio of the transformer T would 
be: 

Input resistance of tube 
Z ratio = 

Internal resistance of cell 
250,000 

430 
= 600 (approx.) 

The turns ratio will be the square root 
of the impedance ratio. Therefore 

Turns ratio = \f 600 
= 24.5 

Half of the developed voltage will be 
lost in the tube, the other half will appear 
across the primary of the transformer. 
The primary voltage will therefore be 9.6 
divided by 2 or 4.8 millivolts. The volt- 
age across the secondary will be the pri- 
mary voltage times the turns ratio, which 
gives 
Secondary voltage 

= 4.8 X 24.5 
= 117.5 millivolts (slightly more than 

one -tenth of a volt) 
This voltage would then be amplified 

by the tube. If a single tube could not 
give sufficient gain a two- or three -stage 
amplifier could be used to build up the 
voltage to a sufficiently large value. The 
above notes will, however, give a good 
idea of the procedure followed in design- 
ing amplifiers and photo -cell circuits. 
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Read Classified Advertis- 
ing-It Pays 

Advertisements in this section twenty -six 
cents a word for each insertion. Name 
and address must be included at the above 
rate. Cash should accompany all classified 
advertisements unless placed by an ac- 
credited advertising agency. No advertise- 
ments for less than 10 words accepted. 
Objectionable or misleading advertise- 
ments not accepted. Advertisements for 
these columns should reach us not later 
than 1st of 2nd month preceding issue. 

Agents Wanted 
Guaranteed Genuine Gold Leaf Letters rs anyone can put 

on store 
µ 

profits, enormous Free 
samples. De r Co.. CnClark. Chicago. 

Business Opportunities 
ARTIFICIAL MARBLE. Beautifully colored glossy 

tiles. No polishing, almost uncanny. Saws and planes, 
or hacksaw proof. Cheap. fireproof, enamels wool. Cement 
composition. Make tabletops, floors, base. inkstands. 
mantelpieces, novelties, imitation lumber. garden furni- 
ture. Astonishing samples with particulars. 10e. Sohn 
B. l'ayn, 945 Grande Vista Drive, Lou Angeles, Calif. 

FREE "UNHEARD OF BOOKLET" (Describes Daily 
Problems). Increases income 300 %. Art -Craft Publish- 
ers. Kossuth Ave.. New YYork._ 

Correspondence Courses 
Used correspondence school courses sold on repurchase 

basis. Also rented and exchanged. Money -back guaran- 
tee. Catalog free. (Courses bought.) Lee Mountain, 
Pisgah. Alabama. 
CORRESPONDENCE COURSES -Sold, Bought. Ex- 
changed. Rented. Bargain Catalogue Free. Bantling, 
C -799 Broadway, New York. 

Detectives 
DETECTIVES. Work home or travel. Experience 

unnecessary. Particulars free. Write George Wagoner, 

For Inventors 
INVENTIONS COMMERCIALIZED. Patented or un- 

patented. Write Adam Fisher Mfg. Co., 279 Enright, 
St. Louis. Mo. 

Miscellaneous 
"Resistances, Condensers, Transformers, Choke - Co i Is. 

Etc. Write for sensational low price list. BRONX 
WHOLESALE RADIO COMPANY, a West Tremont Ate - 
nue. New York. 

USED CORRESPONDENCE COURSES. reference li- 
braries, bought. sold. Fair prices and guaranteed sav- 
ings. On radio, business. industrial, technical, profes- 

Old Coins Wanted 

Educational Sonand R-29. 
Wales, 

today: h sec 

Servais, Ben 
music 

\Vases. \cas. 

ted 
OLD MONEY WANTED. $55.00 to $2,500.00 each paid 

for old coins. Buying catalogue 10e. Emar Cohen, Box 
493. Muskogee, Okla. 

Patent Attorneys 
PATENTS -Write for Free Information, HOW TO 

OBTAIN A PATENT and RECORD OF INVENTION - 
or send Drawing or Model for Examination, MILLER & 
MILLER, Patent Attorneys (former Patent ()Mee Ex- 
aminera), 1006 -D Woolworth Building, New York, 262 
McGill Building, Washington. D. C. 

PATENTS, TRADE MARKS -All cases submitted 
given personal attention by a member of the firm. In- 
formation and booklet free. Lancaster, Aliwine & Rom- 
mel. 269 Ouray Building. Washington, D. C. 

Inventera- Should write for our Guide Book, "How to 
Obtain a Patent.' and Record of Invention Blank, sent 
Free. Send model or sketch of inventions for our inspec- 
tion and instructions free. Radio, Electrical, Chemical, 
Mechanical and Trademark Experts. Terms Reasonable. 
Victor J. Evans & Co.. 922 Ninth, Washington. D. C. 

PATENTS -Advice and booklet free. Highest refer- 
ences. Bett resulta. Promptness assured. Watson E. 
Coleman, Patent Lawyer. 724 9th Street. Washington. D.C. 

Salesmen Wanted 
Screw- holding screw drivers! Non -magnetic. Remove. 

insert screws inaccessible plates! Factories. garages, 
electricians. carpenters, merhanirs, auto, radio owners buy 
on sight! Free trial! Jiffy, 1010 Wanthrap Bldg.. Boston, 

Short Wave Receivers 
Build Latest Shortwave Receiver. $10; operates Loud- 

speaker; European Stations Easy; AC or Battery opera- 
tion. flans, 65e; Transmitter. $S flans, 60e; Borth, $1 
Bill; Adapter flans. 35e. DELFTRADIO, 1124 Fairbanks, 
Oakland. California. 

Song Poem Writers 
SUBMIT THEME SONG POEMS. Hollywood Com- 

posers. Box 397 EN, Bollywooa, Calif. 
SONGWRITERS: Head "Song Requirements of Talk- 

ing Pictures. Radio & Recoils ", and explanatory. instrur- 
tire book SENT IZuEE t0 aspiring writers of words for 
songs. We compose, arrange and secure copyrights. Write 
today. Newcomer Associates, 1674 -VV Broadway, Neto 
York. 

SONG -POEM writers. We compose music. Guaran- 
tee publisher's acceptance. National, 1475 WS, Broad- 
way. New York. 

COMPOSERS -VERSE OR MUSIC. Brilliant oppor- 
tunity. Write at once. Van Buren, 2331 McClurg Bldg.. 
Clu engo. 

Telegraphy 
LEARN WIRELESS (Radio) and Morse Telegraphy. 

School, oldest and largest; endorsed by Telegraph, Radio, 
Railway and Government officials. Expenses low -can 
earn part. Catalog tree. Dodge's Institute. Cour St., 
Valparaiso, Ind. 
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A Practical Home Televisor 
(Continued front page 1094) 

faithfully, audio frequencies of from 
about 15 to 30,000 cycles. This makes it 
necessary to use a receiver with a well - 
designed resistance -coupled audio ampli- 
fier. 

In the next issue. the construction of 
an inexpensive and highly efficient re- 
ceiver, designed especially for use with 
the television unit discussed in this issue, 
will be described. 

The receiver mentioned is not limited 
for use as a shortwave television receiver. 
It has been so designed that by simply 
changing the plug -in coils it becomes a 

highly efficient receiver covering a wave 
band of from 545 to 20.000 kilocycles 
(550 to 15 meters), enabling the oper- 
ator to use it not only for television but 
also for all shortwave and broadcast pro- 
gram reception. 

In the July issue will be described the 
construction of a special wide -channel, 
short -wave receiver to be used with this 
televisor unit. 

List of Parts for Television Unit 
1 Baird television cabinet, equipped with 

viewing chute and lenses. 
1 Baird type 121 synchronizing magnet 

unit (L). 
1 Baird adjusting rod for magnet unit 

(LR). 
1 Baird type 122 synchronizing phonic 

wheel (W). 
1 spring washer for magnet unit assembly 

(W1). 
l retaining washer for magnet unit assem- 

bly (W2). 
l retaining spring for magnet unit assem- 

bly (SP). 
1 bearing washer for phonic wheel (W3). 
1 Baldor type MC2R motor (M). 
6 rubber washers for cushion mounting 

motor. 

6 
3 
3 

1 

2 

1 

1 

1 

1 

1 

1 

2 

1 

1 

15 

s 

2 

10 

6 

metal washers for mounting motor. 
mounting screws for motor. 
nuts for motor mounting screws. 
Baird type 123 scanning drum (SD). 
Baird type 124 scanning belt (SB). 
Aerovox type 260, .25 mfd. condensers 
(Cl, C2). 
Aerovox type 200 -S, 1 mfd. condenser 
(C3). 
Aerovox type BAL, 2 mfd. oil- impreg- 
nated condenser (C4). 
Aerovox type 992, 3000 -ohm pyorhm re- 
sistor (R1). 
Aerovox type 1094, 50,000 -ohm carbon 
resistor (R2). 
Aerovox type 992, 1000 -ohm pyrohm re- 
sistor (R3). 
Centralab type GR -150, 150 -ohm giant 
rheostat (R4). 
110 -volt a.c. "on -off" snap switch (S). 
Apollo 6 -to -1 ratio audio transformer 
(T1). 
Pilot type 216, 4 -prong sockets (NT, 
VT). 
5 -prong tube base to serve as 5 -prong 
plug (P1). 
standard 2 -prong lighting plug (P2). 
wood baseboard for amplifier unit, 7%" 
x4 "x % ". 
type -45 power tube for socket "VT." 
1" plate neon tube for socket "NT." 

No. 5 or %" No. 6 round -head wood 
screws. 
%" No. 5 or ." No. 6 round -head 
wood screws. 
1" No. 5 or 1" No. 6 round -head wood 
screws. 
feet Corwico braidite hook -up wire. 
feet standard 2 -wire lamp cord (length 
depends on distance of television unit 
from outlet). 

3 feet rubber -covered 
4 feet rubber -covered 
4 feet rubber -covered 
4 feet rubber -covered 

All in a Day's Work 
(Continued from page 1105) 

connecting the 3350 -ohm resistor connec- 
tion to the 1000 -ohm tap on the lower re- 
sistor (the resistor farther away from you, 
lug number 1) ; and soldering together these 
two disconnected bus wires. Disconnect 
the wire from the 3600 -ohm tap on the 
lower resistor (lug number 2). The other 
end of this wire connects to the fourth 
terminal on the terminal strip. Recon- 
nect to the extreme left tap on the lower 
resistor (1100 ohms). Connect the 80 
and 500 ohm sections of the upper resis- 
tor in parallel by connecting a jumper be- 
tween lugs 1 and 3. still counting from 
left to right, with the terminal strip to 
the left. This change increases the 
voltage applied to the screen grids. with 
improved reception. The three line -up 
condensers on the panel side of the chassis 
should now be readjusted for best re- 
sponse on some low wave signal and re- 
checked at a lower frequency. If it is 
found necessary to alter the line -up con- 
densers for the higher waves, leave the 
adjustment set for the low waves. and 
bend the end plates of the condenser until 
no adjustment of the line -up capacitors 
is requred for high and low -wave stations. 

wire. 
wire. 
wire. 
wire. 

Preferably 
of 4 

different 
colors 

Radio Conference to Meet 
in Copenhagen May 27th 

With Chairman Charles McK. Saltz- 
man back at his desk at the Federal Ra- 
dio Commission this week, after nearly a 
month's vacation and after the Commis- 
sion's one -week Easter recess, attention 
of the radio world turns to the conference 
of international radio engineers sched- 
uled to begin in Copenhagen on May 27. 

This conference, devoted entirely to 
the engineering aspects of radio, brings 
together the government experts formed 
as the International Technical Consulting 
Committee on Radio Communications. 
Meeting under the provisions of the 
Washington radio convention, these ex- 
perts lay the technical groundwork for 
the treaty- making conference of all the 
world's radio -using nations held every five 
years, the last in Washington in 1927 and 
the next in Madrid in 1932. 

President Hoover recently named Dr. 
C. B. Jolliffe. chief engineer of the Fed- 
eral Radio Commission, to head the 
American delegation to the Copenhagen 
meeting next month, although it had been 
generally assumed that General Saltzman, 
who headed the same delegation last 
year. would again be chosen. 

cEL.z,.o 
PADI O 

MIDGET 
Quadruple Screen Grid 

with Tone Control 
An ideal set that will meet the most exacting 
conditions and has every modern feature to insure 
fine performance. 

Complete catalog free on request 

EXCELLO 
Products Corporation 

4832 West 16th Street, Cicero, Illinois 

THE NEW 
AUTOMATIC 

MOTOR CAR 
RADIO 

Is your answer for the Spring 
and Summer Radio Business. 

NEW 
AND FINER PERFORMANCE 
DESIGN 
PRICES 

Write for Full Particulars 

Automatic Radio Mfg Co., Inc. 
118 Canal St., Boston, Mass. 

W.-sang/fog -Awofilab/e- 
LEARN -TE LEG RAPFIY 

This Easy Way- 

: hdiTE- 
,.. d id- famous 

esteleg- 
inaher 

Thome. A. Edison- Andrew Carnegie -- 
must of the presidents of r.ilroade and 
other world leader. got thou start a. 
Telegraphers. 
Tod n l nd -ua -in the sir. n 
lw ins the an commending big 

money -in the world's most fueinatinc 
profession. 
Learn Ar noun 

th 
PLEA b 
Muter Teacher. 
Writs fer PeWo 

76C al% 
St., New York 

SUPER 
Screen 

Completo 
leas hrhea 

TRY IT 
30 DAYS FREE 

BEFORE YOU BUY 
Factory to you. Satre to50 % on lates t 
Screen Grid Electric or Battery 
Radio. Get 'Send NoMoney' Offer. 

Radio 
Amazing bargains direct front 
big, old reliable factory. Don't 
buy unless 30 days' use proves 
entire outfit unbeatable at up to 
twice our price for tone, selcc- 

atuA tivity,distance,power. I yr. guar. 
lamer FREE! Send for BIG SPECIAL 

cabinets OFFER -No obligation. 

Midwest Radio Corporation 
11th Suncsujal Year 

1104.D3, Mimeo Dept.. etpebn.ti, Ohio 
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GEORGE W. WALKER 

SUPER - CONVERTER 

IModel No. 4) 

Convert Your Present Radio 
Receiver Into a Short -Wave 

Super-H eterodyne 

Listen to Foreign Programs 
with Pleasing Volume 

WALKER SUPER -CONVERTER FEATURES 
Four A.C. Tubes, including Screen Grid 
and No. 180 Rectifier. All A.C. operated. 

Truly Single Dial Tuning 
No changing of coils for the popular 
Short -Wave Band. 

Adaptable for use with either battery or 
A.C. receivers. 

Attractive in appearance with its neat and 
compact two -toned moire finished metal 
cabinet, which measures but 7 "x7 "x12" 
long. 

Showing No. '01 Adapter 
Efficient reception of the entire wave band 
of 15 to 550 meters. Can he used with 
either A.C. or Battery receivers, or as an 
individual single tube receiver for short or 
long waves. Serves many purposes. Inde- 
structible! Simple to operate -and inex- 
pensive. 
Write for Free Literature -Liberal Dis- 

counts to Dealers and Service Men 

The Walker Converter represents the re- 
sult of several years of experience in the 
design of Short-Wave equipment. 
Each device tested in actual operation at 
the factory, insuring uniform efficiency in 
performance. 

COMPLETELY WIRED 
AND ASSEMBLED 

(Less Tubes) 

$65.°° 

FLEXI -UNIT 
A Flexible Radio Device of 

Unlimited Application - 
Short -Wave Receiver, Short -Wave 
Adapter, Regular Broadcast Tuner, R.F. 
Pre -Amplifier (Booster), Radio "Ex- 
perimental" Unit, Oscillator and \Vave- 
trap. USE THIS UNIT AHEAD OF 
YOUR SHORT -WAVE TUNER AS 
AN R.P. BOOSTER. 

Should your dealer be unable List Price 
to serve you promptly -Mail $16.00 

including coils 
your order direct to factory. 

No. '01 Adapter Plug (Battery) ....$2.00 
No. '27 Detector Plug (A.C. Set) .... 2.50 
No. 27 R.F. Adapter Plug (A.C. Set). 3.00 

One of America's Pioneer Radio Manufacturers 

THE WORKRITE RADIO CORP. 1806 E. 30th St. 
Cleveland, Ohio 

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 

113 West 64th St., New York, N. Y. 
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HOTEL LUDY 
SOUTH CAROLINA AVE. 41 THE UO4(7DWALK 

ATLANTIC CITYS 
NEWEST 

' ̀ 11 CENTRALLY 
LOCATED 

AT iii FIREPROOF 
I. I., I_ 

HOTEL 

WIRE PHONE OR WRITE R.B. LUDY M.O. 
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Eight Meters in One 
(Continued front page 1110) 

but results in a very compact instrument. 
The constructional details are suggested 
in Figures 6 and 7. 

The total list price of all parts used, 
except the panel, which was cut from 
scrap, is $21.15. This may be consider- 
ably bettered by any experimenter with 
a "nose" for bargains, without sacrificing 

Figure 7. The finished meter 

quality. The list price of separate meters 
of equal range and sensitivity would ex- 
ceed $100.00. 

Following is the list of parts used. The 
symbols in parenthesis are those employed 
in Figure 5. Any parts with the proper 
values may, of course, be used: 
1 Weston Model 301 Milliammeter, 0 -1 

(MA). 
1 Shallcross Super Akra -Ohm, Type 6M, 

10,000 ohms (R3). 
1 Shallcross Super Akra -Ohm, Type 6M. 

100,000 ohms (R2). 
1 Shallcross Super Akra -Ohm, Type 6M, 

500,000 ohms (RI). 
1 Electrad Truvolt, Type B, 3000 ohms, 

with taps (R4). 
1 Yaxley Midget Switch, No. A -760, 

DPDT (S). 
1 Yaxley Pup Plug, No. 415. 
8 Yaxley Pup Jacks, No. 416. 

Backstage in Broadcasting 
(Continued from page 1086) 

naturally," Dr. Vizetelly tells his class. 
"Our o's should be rounded; our dentals 
dented; our labials lipped; our is trilled; 
our b's and p's exploded; our ow's, iu's 
and simple u's harmonized; our h's aspi- 
rated in their proper places, and our final 
g's go unbobbed. Our words should drop 
from the lips like beautiful coins freshly 
issued from the mint, deeply and accu- 
rately impressed, neatly struck by the 
proper organs, distinct and sharp, in due 
succession, and of due weight." 
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Find 
Radio 
Troubles 
ín30 

Seconds 

FREE 
Senti for 

Your 
Gift Copy 

The Easiest Way to 
HAVE you ever invited friends to listen to a good radio 

program and then been keenly embarrassed because 
your radio wouldn't work? Has your radio reception 

ever been distorted or imperfect just when you wanted to 
hear every word distinctly \lost of us hat'c had such ex- 
periences, and most of us will have theist for years to come. 

That's why our staff of expert radio engineers has especially 
prepared this RADIO TROUBLE FINDER volume for you. 
in times of need. its worth its weight in gold. In simple words 
and easy -to- understand pictures and diagrams, it shows you just 
how to find and correct any radio trouble quickly. 

Simple Charts Show You How 
In the fastest form of reading -by charts -you learn at once 
what to do when tubes do not light ; when tubes light and you get 
no reception: when your reception is weak. What to do when 

A PROFITABLE RADIO 
REPAIR BUSINESS 

This book will help you lay the foundation for 
a radin repair business in which hundreds of 
men earn as high as $3.110 an hour. in many 
cases such a profitable side line has grown into 

a worthwhile full -time 
business. If you'd like 
to be your own boss, 
if you're searching for 
financial independence. 
send for this book to- 
day. It's FREE! 

you get a hum or whistle : when your reception fluctuates ; when 
your reception is distorted; when your power device over- 
heats; etc. 

After you have read this RADIO TROUBLE FINDER volume, 
you will know how to locate any kind of radio difficulty, and how 
to repair it in a jiffy! 

Over a hundred thousand set owners already have the RADIO 
TROUBLE FINDER constantly at their elbows. They know 
that with it at hand they can depend on getting whatever radio 
programs they want, when they want them! Thousands have 
used the knowledge gained from this handy volume to make 
marked improvements in the reception of their sets, and in re- 
pairing the sets of friends. In many cases it lias been the basis 
for starting a very profitable radio repair business. 

NOW 
Learn Radio! 

These people have gladly paid real money for the RADIO 
TROUBLE FINDER. BUT, we have set aside a copy to be 

shipped to you, prepaid. ABSOLUTELY FREE! 

A Gift from RADIO NEWS 
We are offering you this remarkable volume FREE as an un- 
precedented reward for your merely accepting a six months' cut - 
rate introductory subscription to RArno NEws. the world's great- 
est radio magazine that no set owner should he without. 

Do you want to know all about new sets and latest improvements? 
Would you like to know what goes on behind the scenes of the 
big broadcast stations and the inside stories of broadcast pro- 
grams and artists? Do you know how to tell a good loud- 
speaker from a had one? How to construct the latest power - 
supply unit? How to save money in servicing your set? It's 
all in RADIO NEWS ! 

If you are a DX fan, you'd probably like to have a list of every 
broadcasting station in the world. Or perhaps you'd like to 
experience the thrill of hearing foreign continents direct with a 

modern short wave receiver. Or perhaps it's television, auto 
radios. aviation radio telephony, or the projection and filming 
of talkies that interests you? Frankly, whatever it is, if it's 
radio news you will find it in RADIO NEws! 

That's why RAmo NEws has practically twice as many readers 
as any other radio magazine. That's why you should read it too! 

Send for Your FREE 

TROUBLE FINDER Volume TODAY! 

Simply mail the coupon on the left and we will ship you your copy 
of the complete TROUBLE FINDER volume by return mail 
ENTIRELY FREE -at the same time entering your subscription 
to Ramo NEws for the next six months at only $1, saving you 
50e on its regular newsstand value! 

r RADIO NEWS. 
Dept. 2406, 381 Fourth Avenue, New York, N. Y. 
Gentlemen: Ship me ENTIRELY FREE. postpaid. a copy of your 
RADiO TROUBLE FiNDER volume -at the same time entering my 
subscription for the next 6 big issues of RADIO NEws at only $1 which I 
enclose. (Regular newsstand value $1.50.) 

Name 

Address 

City and State 
Are you e serviceman 0? Dealer G? Engineer E? Experimenter ? 

Radio Enthusiast D? 
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you 
Can Make Money as a 

Silver. - Marshall Service Station! 
11 you are an agent, a radio dealer, a service man, or merely interested 
in radio from a technical standpoint, you should join the world -wide 
organization of 4,000 money -making Authorized Silver- Marshall Ser- 
vice Stations. 

Special Discounts 
They receive unusual discounts on superheterodyne chassis, cabinets, 
short -wave sets, converters, speakers, amplifiers, test equipment, re- 
placement parts, and one hundred and forty other parts and sets. 

Exclusive Receivers 
The S -M superheterodyne Bearcat is handled only by Service Stations. 
There is unlimited profit and no competition. Sell them at list or at a 
discount to all your friends and acquaintances; or carry them as a plus - 
profit line in your store. 

Special Offers 
From time to time each Service Station receives special offers on certain 
Silver- Marshall equipment. 

Latest Information 
They are among the first to get full details on new equipment as it 
comes from the great S -M laboratories. They are given permanent sub- 
scriptions to the Silver -Marshall magazine, The Rudiohuihler, and every 
new technical Data Sheet is supplied free as it conies from the presses. 

Insignia of Authorization 
Each Service Station is supplied with a certificate of authorisation, an 
identification card, and is empowered to use the world - famous S -NI 
trade -mark. 

Consultation Services 
Every Service Station, as an agency, is a part of the Silver- Marshall 
organization and is at liberty to consult at any time with our technical 
and merchandising staffs at no charge. 

SILVER -M. 
6406 W. Mt 
Chicago. U. 

Please se 
Authorized 

\urne 

Address 

-oming an 

BE 

$84.50 
LIST 

The S-M Bearcat is an eight- 
tube superheterodyne re- 
ceiver designed by the 
Silver -Marshall laboratories 
for the discriminating few 
who will have only the hest. 
It is obtainable only from 
Authorized S -M Service 
Stations. 

Superheterodyne Circuit. 
Extension Speaker Jack to 

operate additional speakers 
in remote parts of the house. 

Tone Control. 
Three Screen -grid tubes - 

eight tubes in all. 
Positive Tem K.C. Selec- 

tivity even on powerful local 
stations. 

Sensitivity -fifty or more 
different station programs 
Jn an evening. 

No Obligation! 
There are no strings attached to becoming an Authorized Service 
Station. There is no limit to the profits you can make- depends en- 
tirely upon the amount of time you spend operating your agency. 
Just send the coupon NOW and you will immediately receive full 
details. 

SILVER- MARSHALL, Inc. 
h405 West 65th Street Chicago, U. S. A. 
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