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THIS book- containing over 300 pages -size 

5 x 8% inches, bound in green flexible 
leatherette, is a most useful desk tool for 

everybody connected with the Radio Trade. 

The OFFICIAL RADIO BUSINESS -LOG AND 
GUIDE has been especially planned and laid out 
for the Radio Man -the Executive, the Engineer, 
the Radio Dealer, the Service Man. 

A wide variety of radio data, of constant reference 
value to the man engaged in the radio business, has 
been compiled for this first OFFICIAL RADIO 
BUSINESS -LOG AND GUIDE. It contains, in 
addition, conveniently arranged spaces for listing 
appointments, engagements and personal records; 
business references; commercial information; diary 
and memoranda sheets, etc. 
Here are a few of the features contained in the OFFICIAL 
RADIO BUSINESS -LOG AND GUIDE: Census of 
Radio Dealers -Population of States and Big Cities- Retail 
Store Operating Expenses -List of Radio Set Manufac- 
turers -List of Vacuum Tube Manufacturers -List of Radio 
Parts Manufacturers -Bookkeeping Information for Radio 
Men -Underwriters' Rules -Code for Electrical Workers - 
Radio Service Man's Information -Useful Radio Reference 
Formulas -Tube Data Chart- Tables of Schematic Sym- 
bols and How to Use -Table of Broadcast Stations - 
Principles Underlying Receiver Designs -The Service 
Workbench and Test Table -The Service Car -The Busi- 
ness End of Servicing -Form Letters for Radio Dealers 
-The Radio Man's Credo -1931 Calendar- Important 
Holidays in 1931 -Calendar of 1930 -Calendar of 1932 - 

Postal Information -1931 Record of Engagements, Appointments, by Days (182 pages) Place for Keep 
ing Tab on Things to he Done ( Memoranda 1 -Alph abetical List of Customers' Names and Telephone 
Numbers -Record of Monthly Income and Expenses- Records of Notes, Dues and Future Expenses- 
Records of Insurances and Payments- Interest Calculations and U. S. Interest Laws -Cash Discount 
Savings -Table of Dozen and Single Prices-Tabl e of Time Payment Plans -etc., etc. 
There are sample advertisements that will give a professional tone to your advertising, and also a chap- 
ter on how to pep up business the year 'round. 
No Radio Man can afford to be without the book. It will give him knowledge which he cannot get in any other way. It will help him in his business, through the commercial advice and informa- tion contained in its pages; and, most important of all, it will stop money losses by providing ample space for recording all business transactions day by day. 

Every item in the OFFICIAL RADIO BUSI- 
NESS -LOG AND GUIDE is compiled with the 
one thought in mind: How can the man engaged 

-t in the Radio Trade be assisted most efficiently? 
How can he make more money? and How can 
he save money? 
The OFFICIAL RADIO BUSINESS -LOG AND GUIDE is a true assistant, 
a counsellor, and a silent partner to the man engaged in Radio activities. It 
eliminates account books; it becomes his private secretary, time- saver, business 
log and reference book. 
The size of the OFFICIAL RADIO BUSINESS -LOG AND GUIDE -5 x 8/ 

Name inches -is such that it can be slipped in the pocket and carried around wherever you go-a real portable office. 

The price of the OFFICIAL RADIO BUSINESS -LOG AND GUIDE is $4.00 
postpaid. It will be ready for shipment March 1, 1931. 

Mail Coupon NOW! 
GERNSBACK PUBLICATIONS. INC., 
86.88 Park Place, New York. N. Y. 

As per your special offer. I enclose herewith $:1.00 for which 
you se 

Ito NESCt T 

postpaid. one copy of the OFFI IAF. RADIO BUSINESS-LOO ANt) (WIDE as soon so it 18 pub- lished. at the pre- publiratian price of $3.00. with my name stamped In gold on the rover. I understand that the price will be $4.00 o s soon as the OFFICIAL RADIO BUSINESS - LOO AND GUIDE Is published. 

Itt' 

Special Off e?-! 
We will accept your pre - 
publication order at the 
special price of $3.00, 
and we will gold -stamp 
your name on the cover 
of the OFFICIAL RA- 
DIO BUSINESS - LOG 
AND GUIDE if you 
will mail your order at 
once on the coupon be- 
low. Once the book is 
published, its price will 
be $4.00. You are saving 
$1.00 by ordering now. 

(Print name carefully) 

Addrea$ 

Cuy........ State 
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Train' 
with the RTA --where 

Radio Employers 

Hire! RADIO T 

EEDS 
RAINED 
MEN 

GET into the rich field of Radio via 
the Radio Training Association. Radio 

manufacturers, distributors, dealers are all 
eager to employ our members because we train 
them right, and qualify them for the positions that 
require better trained men. 

So great is this demand from Radio employers that 
positions offering good pay and real opportunity 
are going begging. If you want to cash in on Radio 
quick, earn $3.00 an hour and up spare time, $40 to 
$100 a week full time, prepare for a $10,000, $15,000, 
$25,000 a year Radio position, investigate the 
R. T. A. now. 

Special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are needed 
now to service the new all- electric sets. Pay is 
liberal, promotions rapid. The experience you re- 
receive fits you for the biggest jobs in Radio. The 
R. T. A. has arranged its course to enable you to 
cash in on this work within 30 days! 

Would you like to work "behind the 
scenes at Hollywood, or for a talking 

picture manufacturer? R. T. A. training quali- 
fies you for this work. Television, too, is included 
in the training. When television begins to sweep 
over the country, R. T. A. men will be ready to cash 
in on the big pay jobs that will be created. 

Expert Supervision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give you 
personal advice on any problems which arise in 
your work. This Board is made up of big men in 
the industry who are helping constantly to push 
R. T. A. men to the top. 
Because R. T. A. training is complete, up -to -date, 
practical, it has won the admiration of the Radio 
industry. That's why our members are in such 
demand -why you will find enrolling in R. T. A. 
the quickest, most profitable route to Radio. 

LET US TRAIN 
YOU AT HOME 

FOR B/6 PAY JOB 

Mail Coupon for No -Cost Training Offer 
Memberships that need not -should not -cost you a cent 
are available right now. The minute it takes to fill out coupon 
at right for details can result in your doubling and trebling 
your income in a few months from now. If you are ambi- 
tious, really want to get somewhere in life, you owe it to 
yourself to investigate. Learn what the R. T. A. has done 
for thousands -and can do for you. Stop wishing and start 
actually doing something about earning more money. Fill 
out the coupon and mail today. 

Radio Training Association of America 
Dept. RCA -5, 4513 Ravenswood Ave., Chicago, Ill. 

Fill Out and Mail Today! 
Radio Training Association of America, 

Dept. RCA -5, 4513 Ravenswood Ave., 
Chicago, Ill. 

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 
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In Forthcoming Issues 
MULTIPLE RADIO AND SOUND INSTALLATION. No 

hotel is now complete without radin, as well as light and 
water, connections in every room. The methods of obtaining 
centralized radin reception and distribution of programs, in 
use in big new boatels, will be explained and pictured. 

SHORT-WAVE CONVERTERS. 'l'he increasing interest in 
short -wave broadcasts has stimulated the popular demand 
for converters which can be connected to at regular lirmul- 
cast receiver, and utilize the high amplification and excellent 
quality of audio output which the latter affords. Several 
will be described. 

RADIO AS A GUIDE To AVIATORS. The problems of 
guiding aircraft, not merely :Jong the established lanes of 
traffic, but in the ¡most delicate operation of all- laimling, 
especially under conditions of poor visibility -have been 
worked out by the Bureau of Standards to at remarkable 
extent. New and ingenious devices will be shown. 

MEASURING INDUC'T'ANCE AND ('.\('.\CITY. Methods 
and test apparatus, for the service workshop and the experi- 
menter, will be put in simple fonm. 

And many other interesting and practical articles for the 
Service Man, the experimenter, the set builder and the 
radio fan. 

RADIO -CRAFT is published monthly, on the fifth of the month preceding that of 
dale Its subscription pries Is 42.50 per year. (In Canada and foreign countries. 
53.00 a year to mer additional postage.) Entered at the postofflce at Mt. Morris. 
Iii.. as second -class matter under the art of March 3. 18 9. Trademarks and 
copyrights by penal Aston of Gernsback Publications, Inc.. 98 Park Place, New 
York City. 

Test and Illustrations of this magazine are copyright and must not be reproduced aitbnut permission of the rmyright owners. We are also agents for WON neat STORIES and WONllbit STORIES tlrARTE111.Y. Suh.rrlptlnns to theme maga- In, m:u be i ak,n in combinat iota with It.%nl0- CR.tE'T at reduced club rates. Write for intuit-mat lrin. 

Copyright 1971. CE:RNS BACK PrI:LICITIONS INC. 

Published by 
TECHNI -CRAFT PUBLISHING CORPORATION 

Publication Office: 404 No. Wesley Ave., Mount Morris, Illinois 
Editorial and Advertising Offices Western Advertising Office 

96 -98 Park Place, New York City 737 North Michigan Avenue, Chicago, Ill. 
L. F. McCLURE, Western Advertising Representative 

London Agent: Hachette & Cle., Paria Agent: Hachette & Cie., 
111 Rue Reaumur 3 La Belle Sauvage. Ludgate Hill. E.C. a Australian Agent: Ageism Age 

179 Elizabeth St.. Melbourne 
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j. E. SMITH, President, 
National Radio List Milt e. 

the man who has directed 
the flume Stilly Train- 
ing of more men for ti, 
Radio Industry than aov 
other man in America. 

Earn the Higher Salaries This Specialized Training Fits You For. 
I'll Train You at Home in Your Spare Time for the Better Jobs 
in the Most Important Branches of Radio. Send for My Free Book. 

Get This FREE Book r!`.,L 
It tells all about the many new 
opportunities in Radio and how I 
give you Special Advanced train- 
ing 

F' 

in the five branches pictured e 
above. Mail coupon below. ;', 

THE well- trained apecial'sts are the fellows 
who get the best jobs, men. And believe me 
the newer branches of Radio are in tre- 

mendous need of fellows with specialized train- 
ing. Opportunities are growing greater every 
day! Talking Pictures and Public Address Sys- 
tems, Television. Aviation and other new fields - 
offer untold success possibilities to highly trained 
Radio men. And NOW is the time to get in on 
the ground floor and grow up with these latest 
Radio developments. 

Revised Free 
Good 

Every fellow who 
make real moms in 
latest edition of my 
in Radio." It is chuck 

Book Points Out 
Pay Jobs 
wants to get ahead and 
Radio should send for the 
new book -"Rich Rewards 
full of facts on the money- 

"N. IL I. is Best" 
"I get more work than env other Radio 
man in this city. The N. It. I. course is 
by far the hest. You may lie interested 
In know that my friend, E. W. Novy, 
N. It. 1. grndnnte. is oink the Vitnphnne 
people. Graduate k. F. (lark is with 
the Air Mail Service. "- Lawrence J. 
Sanek, Boa 0I, Iowa City, Iowa. 

"Thanks To N. R. I. 
"I Dade more money 111 h taking your 
course than I et er did before -goer $3,000 
since starting the course ahont a year ago. 
At present I am employed as SertIce 
Tian by It. C. A. Photo phone, Inc.- in- 
specting their Talking MInfion Picture 
equipment installed In theatres. To get 
and /add such a job a man has to 'know 
his onions,' and I do thank the N. R. I. " -S. L. 
Mahaffey, S8 S. Niutb St., Salt Lake City, Utah. 

making opportunities in Radio, including up -to- date information on fascinating new develop- 
ments. Moreover, my book tells how quickly and 
inexpensively you can become an expert in any 
field of Radio through my 50 -50 method of prac- tical home -study training. In addition, my course 
gives you extra specialized training in Television, Aircraft Radio, Broadcasting, Commercial and 
Ship Radio Stations, Sound Pictures and Public 
Address Systems, or Advanced Radio Merchan- 
dieing and Sere irinu, , d thout extra charge. 

Many N. R. I. Men Make 
$2,500 to $5,000 a Year 

Many of my gradual , iiov earn $50 to $100 
a week and more, and I.nl may do even better, 
for Radio is invading so many industries that 
thousands of trained men will be needed to carry 
out this and future expansion. Talking Pictures 
already pay as much as $75 to $200 a week to 
the right men with Radio training. Aviation is 
needing more and more trained men for good 
jobs on the ground and in the air. Television 
any day now may call for hundreds of trained 
Radio men for development work leading to fame 
and fortune. And think of the opportunities 
today for well- trained men to earn, 850. $75 to 
$100 a week with broadcasting stations, ship- 
ping companies, set manufacturers, jobbers, 
dealers and in a sales and service business of 
their own. With automobile radios and low - 
priced midget sets, sales and service, future 
opportunities should be greater than ever. 

Many Men Earn S200 to $I000 
in Spare Time While Learning 

I teach you to begin earning almost at once. 
The day you enroll, I'll show you 28 ways to 

make money on the side repairing, installing, 
selling Radio sets in your neighborhood. My 
50 -50 method makes learning at home easy, fas- 
cinating, practical. G. W. Page, 2210 Eighth 
Ave., S., Nashville, Tenn.. writes: "I picked up 
$1135 in my spare time while studying ?' I send 
you eight laboratory outfits that make clear the 
basic principles of whatever branch of Radio 
you choose -and show you how to service prac- 
tically every type of receiving set made. N. R. L 
course is the only training that enables you to 
become a C'ertijied RADIO -TRICIAN. 

You Don't Risk A Penny 
I back up my training with a signed agree- 

ment to refund every cent of your money if, 
after completion, you are not satisfied with the 
Lesson and Instruction Service I give you. That 
is why I urge you to send for my new free 
book, which tells all about my 
course, how little it costs, the 
good jobs it prepares you for 
and how my Employment De- 
partment helps you get a job 
after graduation. The cost is 
low and my terms are easy. 
Mail the coupon NOW 1 

L 

J. E. SMITH. President 
National Radio Institute, Dept. 1E2 
Washington, D. C. 

Dear Mr. Smith: Send me your Fric 
Book, "Rich Rewards in Radio." I under . 

stand this places me under no obligation 
and that no salesman will call. 

NAME 

e 

ADDRESS 1 

(ITT ST:1TF 

J 
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General view of one section of our Service Department, showing students do;m' actual work on various Radio Receivers 

LEARN RADIONNTELEVISION 
NOT By BOOKS Or CORRESPONDENCE- By 
Don't spend your life slaving away in some dull, 
hopeless job! Don't be satisfied to work for a 
mere $20 or $30 a week. Let me show you how to 
make real money in Radio -the fastest -grow- 
ing, biggest Money- Making Game on earth! 

Golden Opportunities 
Paying $60, $70 and Up a Week 
Jobs as Designer, Inspector and Tester paying $3,000 
to $10,000 a year -as Radio Salesman and in Service 
and Installation Work, at $45 to $100 a week -as Oper- 
ator or Manager of a Broadcasting Station 
at $1,800 to $5,000 a year -as Wireless 
Operator on a Ship or Airplane, as a Talk- 
ing Picture or Sound Expert -THOU- 
SANDS of OPPORTUNITIES LEADING 
to SALARIES of $60 A WEEK AND UP! 

NO BOOKS NO LESSONS 
All Practical Work 

Coyne is NOT a Correspondence School. 
We don't attempt to teach you from books 
or lessons. We train you on the finest out- 
lay of Radio, Television and Sound equip- 
ment in any school -on scores of modern 
Radio Receivers, huge Broadcasting equip- 
ment, the very latest Television apparatus, 

Talking Picture and Sound Reproduction equipment. 
Code Practice equipment, etc. You don't need ad- 
vanced education or previous experience. We give 
you -right here in the Coyne shops -al the actual practice and 
experience you'll need. And because we cut out all useless the- 
ory, you graduate as a Practical Radio Expert in 10 weeks' time. 

TELEVISION 
IS NOW HERE! 

And Television is already here! Soon there'll 
be a demand for Thousands of Television 
Experts! The man who learns Television now 

Instructor explaining principles and operation of a Talking Picture Machine 

MAIL COUPON ON OPPOSITE PAGE 
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Students operating our modern Broadcasting equipment. In the rear you can see our Sound Proof Studio Room 

TALKING PICTURES in 10 WEEKS 
Actual Work In the Great Shops of Coyne 
can make a FORTUNE in this great new field. 
Get in on the ground floor in this amazing new 
Radio development! Come to COYNE andlearn 
Television on the very latest Television equipment. 

Talking Pictures .. A Great Field 
Talking Pictures and Public Address Systems offer thou- 
sands of golden opportunities to the Trained Radio Man. 
Here is a great new field of Radio work that has just 
started to grow! Prepare now for these marvelous op- 
portunities! Learn Radio Sound work at Coyne on actu- 
al Talking Picture and Sound Reproduction equipment. 

EARN AS YOU LEARN 
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 living expenses, we will gladly help you 
get it. Many of our students pay nearly all of their 
expenses that way. You can find out everything ab- 
solutely free by simply mailing the coupon below. 

COYNE IS 32 YEARS OLD 
Coyne Training is tested, proven beyond all doubt. 

You can find out everything absolutely 
free. How you can prepare for a good job 
or how you can go into business for your- 
self and earn from $3, 000 to $15, 000 a year. 
It costs nothing to investigate! Just mail 
the coupon for your copy of my big Free book! 
H.C.Lewts,Pres. RADIO DIVISION Founded 1899 

Students operating and adjusting our modern Television Transmitting equipment 

COYNE SCHOOL 
Soo S. Paulina St., Dept. S1.8H Chicago, Illinois 

H. C. LEWIS. President 
Radio Div. Coyne Electrical School 
coo s.PaullnaSt.,Dept.S1 -8H Chicago, Ill. 

I Send me your Big Free Radio Book and all de- 
s tails of your Special Introductory Offer. This 

does not obligate me in any way. 

1 

1 

1 

1 

Name 

Address 

City State 
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RADIO 
Service Man's HANDYBOOK 

with Addenda Data Sheets 
THE first volume of the Handybook 

contains a tremendous amount of 
the most important servicing data of 
every kind- hundreds of illustrations, 
wiring diagrams, and dozens of charts 
on every conceivable subject pertaining 
to radio sets, tubes, line voltages, etc. 
This book contains live "meat" from 
start to finish, and only practical in- 
formation on which every radio man 

$Z.00 
Per Copy 

can cash in on immediately. 
Just to give you an idea of a few of 

the subjects covered in this book, we 
mention the following: 
Prescriptions of a radio doctor 
Modernizing old receivers 
Operating notes for Service Men 
Service Men's data 
Servicing automobile radio installations 
Curing man-made static 
Causes and cure of radio interference 
Notes on repairing "B" power units 

_zsga 
How to Test Radio. Receiver 

Constructional data on laboratory equipment 
A portable radio testing laboratory 
Servicing with the set analyzer 
What and how the Service Man should sell 
Helping the Service Man to make money 
How to become a Service Man 
Servicing broadcast receivers 
All about vacuum tubes, and vacuum -tube 

data 
Special radio Service Man's data 
Dozens of radio service data sheets 
And hundreds of other similar subjects 

o 

o 

..RADIO 
SERVICE MAN'S 

HANDYBOOK 
WITH 

ADDF:NDA DATA SHEETS 

Contributions by 
Foremost Radio 
Authorities - 

C. W. Palmer 
Leon L. Adelman 
.Sylvan Harris 
Bertram M. Freed 
Julius G. Aceves 
C. W. Teck 
Paul L. Welker 
H. Weiler 
J. E. Deines 
F. R. Bristow 
and many others 

1:1:Ií N.'ItAÇK PUBLICATIONS, Inc. 
Dept. Itl' .::ft 
96-98 Park Place, New York, N. Y. 
As per yonr offer. I enclose herewith remit 
Ianee of $2.00 (Canada nail foreign $2.2:e1 
which pays the entire 11111011111 MI your new 
hoof: rut illed RADIO SEIt VIII; M. N'S 
I I. NI 11" BOOK with Addenda Bata Sheets. 
in Iuosvie:if form, as described in itA11I0- 
C RA I "r. 

Name 

Address 

City State 

Size O x 12 Inches 
Weight 2 lbs. 

A NEW 
IDEA 

Every Scrvicc Man, 
every radio man, every 
radio experimenter and 
every radio professional 
usually records his 
own notes, draws his 
own circuits and writes 
down his own obser- 
vations and his own 
data. For these rea- 
sons, the RADIO 

SERVICE MAN'S HANDYBOOK, with Addenda Data Sheets. has been made in loose - 
leaf form. There is supplied with this book a special 48 -page section, square -ruled on one 
side and logarithmic ruled on the other. These sheets are transferable to any desired 
place in the book. On these sheets diagrams, charts, etc., are easily recorded and 
material from other sources can be pasted in this looseleaf section for future reference. 

The total number of pages is 200 and a wealth of radio material is contained therein. 
Nothing like it has ever been published before. The size of the book is 9 x 12 inches 
with a semi -flexible red cover with gold stamping. It is in looseleaf form similar to the 
OFFICIAL RADIO SERVICE MANUAL. 

MAIL COUPON TODAY FOR YOUR COPY! 
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Takes the Resistance Out of Radio " 
Editorial Offices, 96 -98 Park Place, New York, N. Y. 

HUGO GERNSBACK 
Editor 

Money In Amplifiers 
By Hugo Gernsback 

IN the same mail, the other day, I received two let- 
ters : one from a young man who is "through with 
radio," as he claims that there is no longer any 
money in it and that he did not see any future in 

it. The other letter came from another reader, in a 
small Mid-western town, who wrote us for some techni- 
cal information and, in closing his letter, mentions the 
fact that last season he made over two thousand dollars 
in installing public- address audio amplifiers. 

It seems to us from the latter letter, and from many 
others that are constantly being received, that there is 
still a good deal of money to be made in radio, if you 
have a little ingenuity and go after business. Radio, 
like any other trade, is not a miracle worker and will 
not strop money into the lap of those who wait for it 
to come to them. You must go after it and make an 
effort. The coming summer season should prove a 
particularly rich ground for the ambitious radio man 
who wishes to make some real money ; and this will 
be less difficult than it might seem. 

Audio amplification, or the so- called public -address 
system, is still in its infancy ; and many installations 
are yet to be made, where they are urgently needed. 
A little educational talk with the right prospect will 

,invariably effect a sale. And it should be noted that 
a sale here usually runs into quite some money, and 
the profit for the radio man is very satisfactory. 

Audio- amplifier public -address systems can be used 
with great benefit in many places today, for all sorts 
of different purposes; and the writer is safe in saying 
that the surface has not as yet been scratched. 

Recently a manufacturer of amplifiers compiled a 
representative list of applications of public- address 
units, and the list here is only a partial one: 

Airplanes. amusement parks. apartment houses. audi- 
toriums, athletic fields, bathing beaches, banquet halls. 
baseball parks. brokerage offices. cabarets, charitable 
institutions, churches, clubs, conventions, dancing 
schools, encampments, factories, fairs. filling stations. 
flying fields, football games, hockey matches, home en- 
tertainments, hospitals, hotels, ice skating rinks, merry - 
go- rounds, motor cars, open -air assemblies, orphan 
asylums. paging systems, polo games. railroad depots. 
race tracks, regattas, receptions. restaurants, roller skat- 
ing rinks, sanitariums, schools, stores, summer resorts, 
swimming pools, veterans' homes and carnivals. 

During the summer time there will be large rewards 
for the industrious radio man who can make installa- 
tions of public- address systems in amusement parks. 
athletic fields. baseball parks. fairs. hotels. summer 
resorts, and the like. There is hardly a place today 
where people gather. in which a public -address system 
cannot be installed to advantage. Summer hotels. par- 
ticularly. need entertainment for their guests; and it is 
a simple matter to hook -up an amplifier system to the 
radio, which is already there. in order to bring dance 
music and other entertainment to the ballroom, etc. 

Then, of course, no public -address system is com- 
plete without its phonograph unit. While the radio is 
satisfactory in most cases. it is often necessary to supply 
entertainment in the form of dance music (which can- 
not always be obtained, at any hour on the radio) and 
it is here that the phonograph. with its electrical pick -up 
connected to the amplifier system. works wonders by 
means of a simple throw -over switch. Incidentally. 
additional profits are to be made by the radio man in 
supplying such an electric- phonograph installation in 
conjunction with the audio amplifier system. 

The list which we have given above is of course 
incomplete: for every (lay new and ingenious uses are 
found for audio amplifiers. 

Last summer. at one of our Atlantic beaches, an 
enterprising radio nian hired a motorboat and installed 
in it a powerful amplifier system. He ran the boat 
back and forth for a few miles and gave the bathers. 
not only music that was audible above the roar of the 
surf. but music that could actually be heard well for 
half a mile. Between numbers, he filled in with an- 
nouncements which stated that the program was being 
given through the courtesy of a local department store: 
and he had no trouble to sell this advertising time to 
a number of merchants of the seaside resort. The 
installation did not cost a great deal and the enterpris- 
ing radio man actually cleaned up a very neat sum 
(luring the summer : so much. indeed. that he will 
extend his activities during the coming season to other 
beaches as well. by operating two more motorboats with 
their attendant amplifier .systems, all purchased from 
the profits made last season. 

This is only one of the more successful ideas whereby 
a great deal of money can still be made out of radio. 
if you only know how to go about it. The rest is easy. 
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Service Men's Department 
This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 

his own experiences of all kinds. 

Edited by JOHN F. RIDER 

RESISTANCES AND COLOR CODES 
By John F. Rider 

WE have recently enmpleted a listing of 
the colors used to designate the re- 

sistances used in radio receivers. Unfortu- 
nately, there is such a plurality of colors 
employed by different organizations, to des- 

ignate similar resistance units, that a list- 
ing is not possible at this time. We make 

mention of this fact in order to clarify the 

idea that the resistance color codes em- 

ployed by some manufacturers are the same 

for it moldier of manufacturers. Such is 

not the case. Any one listing is applicable 
to that manufacturer only. 

.\ somewhat similar situation exists in the 

color coding of connection cables. In this 
respect, however, greater 'lardy is to he 

found, at least among a number of radio 
receiver manufacturers; although this num- 
ber do not by far constitute the major por- 
tion of the organizations who make radio 
receivers. Furthermore, the color -code desig- 
nat ' described as general have been found 
to be more applicable to old rather than 
the recent models. however, we wish it 

lerstood that the statements to follow 
are general, and not specific for all radio 
Manufacturers. 

Investigation of a large number of radio 
receivers and wiring diagrams, representing 
the products manufactured between 1927 and 
the end of 1929, show that the "Il +" cables 

were of four colors, namely "Brown," "Iced," 
"Maroon and Red" and "Maroon." In some 

receivers, which umdc use of four different 
values of plate potential, the highest was 
"Brown" and the lowest was ".Maroon "; 
with the other colors for the intermediate 
and low voltages respectively. Now, very 
few receivers make use of four different 
values of plate voltage and "Brown" as the 
highest "11 +" lead was not comtton. The 
most frequent combination starts with 
"Red" as the maximum "B +" anti employs 
the remaining colors for the intermediate 
and the lowest voltages respectively, follow- 
ing the color sequence mooed. Brown is 

not used. In some instances "fink" re- 
placed "Red "; in fact "fink" as the maxi- 
mum high -voltage "IS+" lead is used in the 
majority of the Zenith receivers. The com- 
Iiinati,m of "Red,' "Morton and Red" and 
"Maroon' is popular in a very great num- 
ber of RCA and Victor receivers; being 
used for the highest, intermediate, and low 
plate voltages respectively. 

The filament circuits in the receivers which 
use reti and the colors akin to red in the 
plate circuit, make use of "Green," "Blue," 
"Yellow," "Black with Yellow tracer" and 
"Black with Brown tracer" colors. In turn, 
the receivers which make use of "fink," 
"Yellow" and "Blue" for the plate cir- 
cuits, indicating from highest to lowest 

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

for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men. 

"11+;" employ "Brown," "Red" and "Green" 
in the fil: nt circuit. With very few ex- 
ceptions, Zenith is the major organization 
to employ "Yellow" in the plate circuit. As 
a general rude titis color is associated with 
the filament circuit and, in battery receiv- 
ers, was at tintes used as the "is..1-" cable. 

It might he of interest to quote color 
code standards adopted in 1927 and the ra- 
dio receiver manufacturers who were mem- 
ber companies at the time. The majority 
of the new wiring diagrams show color 
codes, but quite a large number of the old 
receivers' schematics are without such data. 
('l'he data are secured from the NEMA 
Radio Standards handbook.) 

For conductors that are individual to one 
circuit only: "A +," Yellow; 'A -," Black 
with Yellow tracer; "Il+" Max., Red; 
"lia" Int., Maroon and Red; "11 +" Det., 
Maroon; "11 -" Illack with Red tracer; 
"(' +," Green; "C- (low), Black and Green; 
"C -" (max.), Black with Green tracer; 
Loud Speaker (high side), Brown; Loud 
Speaker (low skle), Black with Brown 
tracer. 

The ninntifacturers who were members, as 
recorded in the NEMA (l:\ I andbook, are: 
Acme Apparatus Co.; Affirm] Corp.; :At- 
water Kent Alfg. Co.; Colonial Radio Corp.; 
Crosley Radio Corp.; Day fan Electric Co.; 
Freed- F:isenumn Radio Corp.; Charles 
Freshman; A. II. Grebe & Co., Inc.; Howarrd 
Radio Co.; Kellogg Switchboard and Sup- 
ply Co.; \1'm. J. (lurdock Co.; Philadelphia 
Storage Battery Co.; ltadio Corporation of 
Amierica; Steinite Radio Co.; Sterling Mfg. 
Co.; Stromberg- Carlson Tel. Mfg. Co. 

Although the Victor organization is not 
listed, a hrrge number of their receivers are 
wired according to the aforementioned stand- 
ard code. As a contrast, the color code in 
a large number of the Atwater Kent bat- 
tery models is somewhat different from the 
skin dard listed, and is as follows: "A -f-," 
Iced; "A- B-," Black; "ll +,' 
Brown; "11 +" low, Yellow; "13+" Interme- 
diate, White; "C-," Green with Yellow 
tracer. 

The use of the Red for "A +" and the 
Black for "A -" is common in a large num- 
ber of battery receivers made by many man- 
ufacturers; it is also trite of a large num- 
ber of the Federal series -filament A.C. re- 
ceivers. In fact, these receivers correspond 
to the listing shown for the Atwater Kent 
battery receivers, with the sole exception of 
the use of a Blue wire for the "C -" and 
of Green for the power tube's filament cir- 
cuit, which is A.C. operated. 

It is also significant to note that a com- 
bination of color codes was used in some 
of the early Freshman receivers. The maxi- 
mum "Il +" cable was ]flue with White 
tracer, and the low "11 +" cable was Brown. 
In some of the D.C. electric receivers, the 
maximum "B+ lead was according to the 
NEMA standard, with the exception of the 
detector plate lead which was Black with 
Reni tracer. 

Old .\mead receivers used a combination 
of Red, Blue and Brown for the high, in- 
termediate and low plate voltages. Yellow, 
Green and Slate were the colors used in the 
filament circuits. 

Stewart Warner made use of Black, Black 
and Yellow, Black and Iced, and Brown for 
the filament circuits in a large number of 
A. C. receivers and Gray, Red and Maroon 
for the three values of plaste voltage; with 
Gray as the highest and Maroon as the low- 
est. At tintes Green was "B -" and in 
other cases Green was used in the fillonent 
circuit. 

Fada, as a general rude (although not so 
ill every case), follows the standard as set 
forth in the NEMA Iltndbook. 

It might be well to mention that Red as 
used in the Zenith receivers is in va riabl 
associated with the filament circuit, being 
". \ +" in battery receivers and one of the 
filament circuits in the electric receivers. 

As a summary, we would suggest that the 
tailor code for any one type of receiver man - 
ufactured by an organization be recorded 
and checked against several types of receiv- 
ers made by that organization. Since no 
one code is common to all, it is necessary 
to compile color codes according to the 
manufacturers and according to years or the 
types of receivers. This is now being done 
by the writer and will be offered at some 
future time. 
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Operating Notes for Service Men 
What kind of noise annoys a Service Man? The kind that is 
always in the last place he looks for it. Here are a few hints on 

trouble- shooting and kindred subjects. 

ARECENT case of noisy reception 
on a St berg- Carlson "5.4" re- 
ceiver proved puzzling for a time. 
The interference was definitely 

proven to be due solely to some internal 
defect. The aerial was disconnected, then 
the ground; the first It.F. screen -grid tube 
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Lift, Stromberg- Carlson "654" detector output. 
Right, Colonial "33:IC" voltage- divider courser- 
lions: R4, 11,000 ohms: R5, 60,000; RG, 
50,000; Rs, R9, 750,000 each; Q, "quiet 

button." 

was removed, followed by the second and 
third. However, the clicking and sputtering 
remained. When the '27 detector was ex- 
tracted, the noise ceased; a new tube, 
known to be perfect, was inserted but with 
the same result. Noisy bypass condensers 
were then suspected but discharge and sub- 
stitution tests did not disclose the defect. 
'l'ire resistors were then examined, and it 
was found that the double voltage divider 
was blistering. Rocking the divider re- 
vealed the source of the trouble. 'l'he re- 
sistor sparked in operation, and caused the 
sizzling and frying sounds. 

On another occasion, the saute complaint 
was encountered. 'l'he voltage divider was 
very wisely removed, hit the condition per- 
sisted after a new one was soldered into 
place. A thorough test and examination 
this time showed a noisy bypass condenser 
in the detector filter; which is composed of 
tin 1(.F. choke bypassed by two very low- 
capacity (.00(15 -utf.) fixed condensers (Fig. 
1). 'l'his showed up w'hcn this unit was 
shorted ont while the set Wits in operation. 

.\ similar cnndithin of interval noise and 
fading was encountered on a Freshman 
"Q16" receiver. At the slightest vibration 
and for no cause (seemingly) whatsoever, 
the set would die out or become very noisy. 
A check of the entire receiver :md tubes 
showed up nothing; so the set was disassem- 
bled piece -meal to determine the cause. All 
socket prongs were carefully cleaned with 
It strip of emery cloth and bent into proper 
positin; every soldered joint and connec- 
tion was sweated and resoldered. 'l'he re- 
sistors were tested by pulling on them and 
by kneading the flexible wire -wound resistor, 
Which mime and broke circuit. A new one 
was soldered into place. (It happened to 
he the '22 biasing resistor. On another oc- 
casion, the fault has been clue to others.) 
After mounting the receiver into position, 

By BERTRAM M. FREED 
the complaint was eliminated. What was 
really the exact cause of the trouble is hard 
to say; but duplicating titis procedure is 
practically sure to clear up fading and noisy 
reception on the "Q16." 

Correct Placing of Receiver 
A novel experience with a Victor "4.5," 

a short time ago, enabled one service com- 
pany to "kill' a great number of complaints 
that had been hanging fire for a long tine. 
This set had a loud hams and, in the repro- 
duction of voice (especially bass tones) an 
echo was heard. Packs and tubes were 
changed to remove the hurry and this was 
soon reduced to a minimum; it could not 
be entirely el' ated, as this model has a 
low hunt level. However, the echo furnished 
:mother problem. Interchanging dynamic 
reproducers did not clear up the difficulty. 
'l'he acoustics of the room was then taken 
into consideration. A large tapestry was 

2 "2 ANTENNA OSCILLATOR CONDENSER 

COMPENSATOR TRIMMER TUNING \ j SHAFT 
VOLUMES y \ - 
CONTROL 

__ \ 
miiiur T4 

I. 

`- f 
n I. 

1 - .ßt1 
ilF,ia,I,. ,t ,B.15 

IS WNW f , 
, h'1'ik5OCKET5 RESISTORS 

°.)A.:r CONOENSERB 

Fig. 3 
Bottom of .11oje.ctie "So- chassis, shoaling two 
compensating roarlensenr (CS. right, and C9, 
left). Adjustments are best made with a good 

weillmor. 

hung on the wall opposite the set to offset 
an sympathetic vibration; the windows in 
the room were then made secure tu prevent 
any vibration of the panes. panels or sashes- 
but to no avail. 'l'he next move was to hove 
the receiver into another r/OM to determine 
whether the shape of the living room was at 
fault, but the sonic effect 'iS observed. 
While the Service Man was shifting the m- 
eek cr, he noticed that the echo and re- 
maining hune disappeared as he swung the 
cabinet away from the wall. This furnished 
the missing link, so to speak. The set was 
thon taken back into the living room and 
installed cater- corner. Since then, similar 
cuuapl:tints have been taken care of in short 
order and now all sets, when installed, are 
placed either cater- corner or about a foot 
from the wall. 

To remove the new Colonial Midget 
"Model :36" from its cabinet for repairs, it 
is necessary first to remove the dynamic re- 
producer; or the tuning dial will be bent 
out of shape. This dial is fitted into a 
rounded groove cut for it, and part of the 

speaker housing overlaps the dial. In re- 
placing the chassis, the speaker must be 
worked in along with the chassis, for the 
consolette cabinet is very small. 

.\ Colonial "3:3AC" receiver recently gave 
several Service Men something to talk about. 
'l'he complaint was low volume; the set was 
aligned, tubes changed and the aerial 
checked, but only two powerful broadcasters 
could be heard. On a test for voltages, it 
was found that there was none on the 
screen- grids. 'Phis, however, was blamed on 
the meter; for no set they had ever run 
across worked without screen voltage. Ex- 
auuinatiun finally revealed an open section 
(middle) of the three -section voltage di- 
vider located under the sub -panel of the 
chassis near the two R.F. screen -grid sock- 
ets (Fig. 2). 'l'his section has (10,000 ohms 
resistance; but replacement was node with 
an Eleetrad "'l'ype 13" of 25,000 ohms, re- 
sulting in a corresponding increase in volume 
and selectivity. 

Majestic Superheterodynes 
Since the advent of supers on the com- 

mercial market, perhaps the easiest of all 
to balance and align is the Majestic "50" 
series. A good many of these sets are on 
the Market and many have been sold. Since 
service material on this model appeared 
late. and no information could be had con- 
cerning the many balancing and adjusting 
screw's, many Service Men Mistook I.F. ad- 
justments for tuning -gang verniers, and os- 
cillator trimmers for antenna tuners, etc. 
' l'his set has only one I.F. stage :old, con- 
sequently, is simpler to adjust than many 
other supers. 'l'he very best work is done 
with oscillators and output meter; but a 
good job may be clone without the use of 

(Continued on page 683) 
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Leaves from Service Men's Note Books 
The "Meat" of what our professionals have learned by their own 

practical experiences of many years 

By RADIO -CRAFT READERS 

LOOKING TO DYNAMIC SALES 
By J. E. Kitchin 

ON all six -volt battery -operated sets, 
which pass through my hands, I am 

now tapping the filament line and bringing 
it to a pair of terminals vaunted on the 
chassis. These are to accommodate a MX- 

VDU dynamic speaker and, if I can later 
induce the set owner to purchase a dynamic, 

installation is mule easier by the presence 
of the terminals. The line sl Id be tapped 
at the proper point, so that the filament 
switch controls current to the speaker, as 

well as to the tubes; a separate switch for 
the speaker field is then unnecessary. As 
one side of the "A" batten' is usually 
grounded to the chassis, only one wire need 
be used. 

I recently corrected a fault, which had 
been pronounced "normal operation" by a 

service lino handling only A.C. sets. When 
the vol control of a screen -grid battery - 
operated receiver was turned half on, the 
volume increased; and then it decreased as 
the control was advanced to full on. It 
should i.e remembered that the voltage rec- 
ommended by the manufacturer must be 

used; otherwise the correct curve expected 
from the taper of the potentiometer will 
not he produced. In this case, a screen - 
grid voltage of ti7 was being applied, in- 

stead of 45. 

ALL AMERICAN- MOHAWK "C6" 
By Willard A. Yoder 

WHILE there were comparatively few 
of these receivers put into circula- 

tion there are enough, perhaps, to warrant 
a few words of explanation to any readers 
who might be called upon to service one. 

The B.F. end is simple enough and con- 
tains no unusual features; but, by glancing 
at the necinpanving diagram, one can easily 
sec how much trouble and inconunience 
the audio circuit might cause the tin r' ice 

an if its connections were not anticipated 
or understood. 

It will be noted that the output trans- 
former is of special design, containing an 
additional secondary winding which sup- 

plies to the grid of tube 'IT' signal energy 
in proper phase relation to that of tube 

Also note that, while to remove tube "A" 
will make the system inoperative, to remove 
tube "It" will not stop tube "A" from pass- 
ing the signal on to the speaker. 

Should it become necessary, for any rea- 
son, to remove or replace the output trans- 
former, care should he taken to see that 
the various leads are connected as indicated 
in the diagram. 'flic colors refer to a small 
tracer, woven among the strands of wire 
arcking up the leads of the several windings. 
Failure to observe these precautions will 
result in greatly reduced vol and poor 
tune quality. 

The writer ran across one of these sets 
wherein the output tubes were connected 
in parallel; which serves to remind us that, 
in the event of failure of the original trans- 
former, one of the more conventional com- 
ponents of proper characteristics, may be 
substituted, if the former type is unobtain- 
able. 

OSCILLATION IN BOSCH '28 
By Floyd L. Rittman 

T E trouble, to start with, was oscillation 
of the radio -frequency amplifier. I went 

through tue usual procedure in neutralizing; 
but when I had finished the radio -frequency 
amplifier would still oscillate in the middle 
of the dial scale. It was perfectly neutralized 
on both high and low frequencies but in the 
middle it whistled merrily. Upon close ex- 
amination it was found that the oscillations 
were in the detector circuit, and not in the 
radio- frequency amplifier, as at first be- 
lieved. 

'luis was an entirely different natter 
and tac detector circuit was subjected to 
close scrutiny. It seemed funny that the 
detector sl Id oscillate, because there was 
no feed -hack or regenerative circuit. 

As tue diagram shows, the detector plate 
by -pass condenser C is on the audio trans- 
former sicle of the radio -frequency choke 
and therein lies the whole trouble. This 
particular choke happened to be just right, 
so far ais inductance was concerned, to act 

as a tuned plate coil 
and cause the detector 
to oscillante in the mid- 
dle of the broadcast 
band. 

TO 
DET. f .02-MF. BLUE SPECIAL WINDING r t` 

.3-MEG 

1 

'B4 
111111=2 

111 

1 

VOICE COIL 

SEC. 

OUTPUT TRANS. 

PLAIN 

/I 

/ FIELD 
COIL 

814F. 

The unusual output ar- 
rangement of the Lyric 
"C 6" receiver comprises 
two power hobos which arc 
art truly in push -pall, 
but have a similar effect. 
Compare with the Museum 
audio amplifier on page 
675. (7 he /outer '45 is 
h, be "B.' ie the test.) 

The solution is simple, once the trouble 
has been found. By connecting a .00025- or 
al .005 -ref. fixed condenser Cl from plate to 
ground on the detector tube, the choke is 

It Lc always good practice to let the output 
R.F. component -net back to ground as soon as 

possible. (Resistor R appears in the service 
manuals of the Bosch "28 ".) 

taken from the radio - frequency circuit and 
the oscillation stops. The additional ca- 
pacity will not affect the tone quality enough 
to he noticeable. 'l'he dotted lines on the 
sketch show where the additional capacity 
is tied into the circuit. 

I have obtained quite a few tips from 
RADIO-CRAFT, and I thought other Service 
Men might be interested in this experience; 
as the same trouble might, I believe, he 
encountered with other makes. 

AN EMERGENCY BATTERY 
By John J. Nothelfer 

RECEN'li.Y, the writer was called out 
of town to service a battery -model 

console radio set. Upon arriving, a day 
ahead of the promised date, I found that 
the storage battery had been taken away 
to be recharged, and it would be returned 
earl- the next day. 'l'he idea of coining 
hack the next day over the rough country 
road was unpleasant; and that of using the 
car battery seemed the solution. 

Upon trying to loosen the clamps on the 
battery, it was found that they were ton 
tight; the pliers would never loosen then, 
and the required wrench had been left home. 
flaying it roll of No. 14 rubber covered 
lead -in wire, I drove the ear as close as 
possible to the window nearest the set; and 
the wires were connected to the battery 
terminals. In this manner six -volt direct 
current was obtained, and the set was tested 
and repaired in the usual manner. 

SOME SET PECULIARITIES 
By Walter I. Warner 

O1111:8 Service Men may he interested 
in these few kinks: In replacing the 

dial -drive cable on an Majestic, the gang is 
removed from the chassis by unsoldering 
five wires and taking out the three bolts in 
the bottom of the gang. The dial assembly 
comes with it; it is then easy to put on 
the cable. 
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In Fada models "50" and "70," trouble 
may be found from open grid suppressors 
of the wire -wound type. If they are re- 
placed with carbon resistors, the trouble is 
remedied. 

Noisy volume controls, in Victor "R-3'2" 
and "ltE -45" may be urine smooth by rub- 
bing the resistance wire with rt pencil eraser, 
or putting vaseline on the wire itself. 

Some Majestic lets bee noisy, or 
cut off while in operation, as if the aerial 
were broken. Look for wires coining un- 
soldered from the R.F. bypass condensers 
in the chassis. 

MAJESTIC SETS 
By F. G. Poli 

er+HE Majestic "70 -72" series, exceedingly 
1 popular two years ago, has now arrived 

for its share of service by the independent 
Service Man. This article is written with 
the thought of saving hini much time in 
locating the most common faults found in 
these receivers. 

First, we will take the speaker. Assum- 
ing that the two power tubes are evenly 
balanced, and that a flat, buzzing signal is 
emitted, the following will usually be found: 
grit between the polepiece and the voice 
coil: the sealed edge of the cone partially 
open; the voice coil off center at the apex; 
or the small tabs holding the voice coil to 
the cone may have loosened. 

We have had several receivers of this 
model in our shops, with no filament voltages 
in the radio- frequency- and detector stages; 
as a rule, the cause was found to be pitch 
oozing oit of the transformer and causing a 
high-resistance joint at the filament lugs. 
This is remedied by using a hot soldering 
iron on the teruuinals and (roiling out the 
pitch; which may be wiped off with a rag 
and a new joint made. 
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The combination of series- filament tobr.c it 
push-pull is not completely balanced: but the 
circuit tends to equalize the effect of differing 

grid biases. 

REWIRING MAJESTIC SETS 
By Bertram M. Freed 

MUCH has been said and written about 
extra dividends for the Service Man. 

'('here is, in miry a home, a set which is 
giving the owner a good deal of satisfaction 
but is not up to date, among these will he 
found the Majestic "711, 71, 72" series. This 
model used '71:\ tubes in push -pull; usually 
the quality of reproduction is not faultless. 
It is a simple task to rewire the last push - 
pull stage so that the filaments are in se- 
ries; a pair of '45 tubes may then be em- 
ployed. 'l'he winding will supply sufficient 
current to operate these tubes satisfactorily. 

'l'he biasing resistor for this stage is lo- 
cated in the pack; it may be replaced, at R, 
by a "Type C" Electral resistor, which may 
be adjusted until the tubes get the proper 
bias. 'l'he resistance value will depend upon 
the plate voltage :available: if the voltage is 
about 200, place 35 to 40 volts on the grill; 
if it is above 220, 45 to 50 volts will be 
needed. Line voltages and the efficiency of 
the rectifier vary in different sets. 
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A HOT AERIAL- OZARRAS 
By N. W. Smith 

1 E morning a service call was received if-NNE 
fr :t man who wanted to know if we 

could fix a radio that had caught fire inside 
the cabinet. I thought that fire inside a bat- 
tery set was unusual; so I immediately went 
to his home. He lived :dune, in one romu, 
and the aerial of bare wire was strung about 
the place on porcelain nail- knobs; an A.C. 
extension cord, from a light fixture in the 
center of the room, was supported by one of 
the knobs. The " Ir eliminator was turned 
on and off at the light socket and, each time, 
the cord was moved a little until the insula- 
tion was frayed. On the night of the fire 
the A.C. cord had touched the bare aerial 
wire and shorted to ground through the set; 
and the first radio- frequency coil started to 
burn before the fuse in the building blew 
out. 

An Ozarka "89 A.C." had a hum above 
the usual level, and other Service Men bad 
found no success in reducing it; so the 
owner had packed the chassis to return it to 
the manufacturer. After agreeing to charge 
nothing if the hum was not reduced, we 
tried by- passing, chokes, filtering, etc., with 
no hick. Finally, we removed a terminal 
strip, to trace the leads, and found a 28,000 - 
ohm resistor connected to the 1.5 -volt center 
tap but no lead from the other side. Put- 
ting a wire on it, we tried ground and other 
connections; when it was connected to the 
first -audio and radio- frequency "B +" ter- 
minal, the hum almost disappeared without 
decrease in set volume. 'l'he owner was well 
pleased. 

Heater elements of the electric -bowl type 
make good .\.('. current ballasts for reduc- 
ing motor current drain. They pass about 
6 amps. 

The Service Man's Open Forum 
His Opinions on Conditions and Practices in the Radio Business 

SHOULD THE SERVICE MAN BE 
AN ELECTRICIAN? 

/i,lilar, ltnuto- CaArr: 
flaying been in the service game for a 

number of years, I would like to pass along 
a few hints to the so- called "kills' who are 
just breaking in. The thing to do, first of 
all, is to get :t good thorough training in 
radio construction and repair, before you 
start to practise on :t customer's set. A 
customer has always high praise for a 
Service Juan who knows his business, and 
who can locate the trouble in a jiffy, so 
to speak. 

:k good set analyzer is of prime impor- 
tance; that lesson I learned from sad ex- 
perience when I started in. .'ithough tubes 
can be tested in an analyzer, it is very 
handy to have a separate tube tester; about 
half of the troubles encountered in service 
calls are defective tubes. and it is a good 
tiling to test them before using the analyzer. 

And another thing: use your head more 
than your instruments. By applying a little 
conmuon sense and your eyes and ears, most 
troubles are easily located. 

A customer who has paid sonic hundreds 

for a set, and stands tearfully aside while 
you tear at the wires and parts, feels that 
his pet will never be the same again. Al- 
though there are Service Men who like to 
strew the set on the customer's floor, I pre- 
fer the shop job, as you can work in peace 
with t having to answer a lot of seemingly - 
foolish questions. 

As for the Service Man's being an elec- 
trician, it all depends on luny much money 
the Service :1I:ut wishes to make. It is 
not necessary for him to be an electrician, 
but, on the other hand, he can increase his 
earnings and trade by being able to do 
both. I happen to be both a service man 
and an electrician and, time and again, I 
have installed floor plugs when a customer 
has expressed :t preference for a certain 
corner in a room which had 110 outlet avail- 
able for the radio. 

A. G. Lorn.ccic, 
I0(ì 4 First St., South, 

l'irginia, Minnesota. 
(While the Service \lap's work dues not 

cover the same field as that of the electri- 
cian who installs other appliances, lights, 
etc., the two trades are more than touch- 

ing now. We have radio sets with motors, 
drawing considerable current, and often re- 
quiring rearrangement of the house wiring, 
remote controls, etc. It is necessary-, there- 
fore, for the Service Man to go beyond his 
former activities. '('here is a growing ten- 
dency for cities to require that all radio in- 
stallations be checked by a licensed elec- 
trician, to assure that they are safe from 
the standpoint of the wiring code -as New 
Orleans has just done, over the protests of 
the radio trade. Perhaps the conditions 
may he filet by a special type of license, for 
the radio electrician who does not go be- 
yond his particular field, but is competent 
to see that an installation is safe as well 
as satisfactory from the radio standpoint. - 
Eoiruit). 

SPECIFY ALL PARTS 
Editor, RMHO- CR.crr: 

While I have long been a reader, I have 
HI t written before; but I think I should 
compliment you on the finest magazine in 
the field for the Service Man. I like the 
fact that fiction has no place in its pages 

(Continued on page 690) 
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SILVERTONE "F," "FF," "G," "H" AND "J" 
The Silvertone, it will be remembered, is the 

trade name of a line of radio receivers sold 
by Sears, Roebuck & Co., Chicago, Ill. The 
"Model FF" and "J" are two of the older 
sets dating hack to 1926, which were manu- 
factured for this company by King Mfg. Co., 
Ihu Halo, N, T. 

These two complete diagrams, shown below, 
have been selected as representative of the 
circuits followed in the following models: "I'," 
"FF." "G," "II," '.J." .\ few words will 
serve to distinguish them: 

The "Model F" Silvertone radio set is a 
5 -tube receiver using four '01A's and a power 
tube which is either a '12.\ or a '71. \. It 
is a battery set of the neutrodyue type. with 
single control. The grid condenser has a value 
of .00015.mf.; and the grid leak of 3 megs. 
The detector plate by -pass capacity is .006 -mf. 
The detector grid leak does not shunt the grid 
condenser, but returns directly to the positive 
side of the detector filament ; and between this 
point and the ".\" supply lead is a 2 -ohm 
resistor. This detector filament lead and the 
positive filament leads of the two audio tubes 
connect to a 1 -ohm resistor; which is also 
wired to the ".\ }" post, as well as a 10 -ohm 
rheostat to complete the positive "A" circuit 
of the two 12.F. tubes. This rheostat is the 
volume control. The otT -on switch is in the 
"A-" lead, which is grounded. The R. F. 
tube circuits are designed to operate at 90 volts 
on the plate. The first and the second audio 
stages have independent "13" and "C" supply 
leads. The reproducer connects directly in 
the plate circuit of the last tube. 

When this standard 5 -tube neutrodyne bat- 
tery set is made all- electric, it becomes the 
"Model FF" shown below. The color cale 
of the battery cable is as follows: Yellow, 

A-1 -" blue, "90 V.+; maroon, "45 \.+" 
blue -red, "11}1st A.F. "; black- green, "C -Ist 
:\.E "; black -yellow, ". \ -"; brown- green, "C- 
power "; black -red, "11 -"; green, "C } "; red, 
"It }power." 

Consulting the diagram of the "Model FF," 
the resistor values are as follows: R1, 10,010 
ohms; 122, 3 megs. (red): R.I.2 . 5 0 0 ohms 
(large, black); R4, 1,000 ohms (brown); R5, 
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50,000 ohms (gray); R6, 3,000 ohms (green) ; 

127, 2.000 ohms (small. black); R8, 300 ohms, 
wire- wound; 129, 1210. 20 ohms, each. 

The capacity- values are as follows: C1, 
C2, ('3. tuning condensers: C4. C5, neutraliz- 
ing condensers Cn, 0.1 -mf.: C7. .00015 -mf.; 
C8, .006 -mf.; C9, CIO, C11, C12. C13, C14. 
1 -mf., each. 

Turning now to the "Molcl G." we find 
that it is substantially the same as the Model 
F; except that there has been added a stage 

of R.P. amplification, making six tubes in all. 
Other details are as follows. 

There is in the antenna circuit a fixed .001 - 
mf. condenser ; one side of this is connected 
to the chassis: the other to a binding post. to 
which the ground may be connected. to reduce 
noise or increase selectivity. . \cross the fila- 
ment leads of the first R. F. tube is shunted 
a fixed 0.1 -mf condenser: another of the same 
rating being similarly connected in the filament 
circuit of the third R. F. tube. Three neu- 
tralizing condensers are incorporated in the 
design The grid condenser is a .ono l 5 -mf . 
unit; and the 3- megohm grid leak connects to 
the positive side of the tube filament. The 
two A.P. tube filament positive leads are con- 
nected together and retorts to the "A+" con - 
nec - through a 1 -ohm resistor; the detector's 
positive filament lead returning. through a 2- 
ohm resistor, to the juncture of the tube fila- 
ments and the 1 -ohm resistor. The "At" of 

C7 OCT. i 72 '12A 

the three R.F. tubes retunts to the battery 
through a 5 -ohm rheostat. : 1,11 the "A -" leads 
connect together and are grounded. In series 
with the plate supply lead to the three R.F. 
tuiles is a 1,000 -ohm resistor; by- passed to 
ground through a 1 -mf. fixed condenser. The 
cable color code for the 'Model G" Silvertone 
is the same as in the "Model F" battery set. 

Two all- electric versions of the basic 6 -tope 
circuit used in the "Model G" receiver are 
the Models 11 and J; the latter having a push - 
pull output. 

The slightly more complicated circuit of 
the "\lode) J" Silvertone is shown in full. 
Condensers Cl. C2, C3, C4 (which are to be 

balanced at 720 and 1100 kc.) are the regular 
tuning capacities; C5, C6 and C7 are used to 
neutralize the R.F. circuits. C8 may be used 
for obtaining added selectivity; its capacity is 
.0001.mf., C9, C10. C11 are 0.1 -mf.; C12, 
,00015 -mf.; C13, C'14, C18, 3mf.; CI5, C16, 
1 mf.: C17, 2 mf.; C19, .006 -mf. 

The resistors in the "Model J" radio set 
have the following values: Rl, 10,000 -ohm pro - 

tentiometer; R ?, 3 meg.; R3, 1,000 ohms; R4, 
1410, 20 ohms; R5, 50,000 ohms (gray) ; R6. 
2.500 ohms (black) 127, 10,000 ohms (blue); 
R8, 1,000 ohms, (brown); R9, 3,000 ohms 
(green); R11, 300 ohms. 

Following are the approximate operating volt- 
ages of the A.C. Silvertone models: Filament 
potentials; R.F. amplifier stages, 1.4 volts; de- 

tector, 2.4 volts; first A. F., 1.4 volts; power 
tube, 5 volts. Plate potentials; R.F. amplifier, 
I.40 volts; detector, 35 volts; first A. F., 140 
volts; power tube, 180 volts. Grid potentials; 
14.1'. amplifier, 9 volts: detector, zero; first 
. \.F., 9 volts; power tube, 35 volts. 

Loss of volume or noisy operation in any 
of these models may be due to a faulty volume - 
control resistor. 

.\ toggle switch (Sw.2) connects a 2,500- 
ohm resistor 126 into circuit when the field coil 
of a dynamic reproducer is not utilized as the 
second filter choke. 

The power transformers for the " Models II" 
and "J" receivers are not interchangeable. 

Thanks are extended to Mr. R. Ilartwell 
Allen for the use of references in the prepara- 
tion of this Data Sheet. 
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RADIOLA "28" SUPER AND "104" POWER SPEAKER 

Condenser Cl, in the principal diagram be- 
low, is the loop- tuning condenser, in the input 
circuit to the first R.F. tube (C1); this may 
be balanced by an experienced Service Man. 
in accordance with standard practice for super- 
heterodyne circuits, to match the constants of 
the loop antenna, by the compensating con- 
denser C4 (at the left of the loop socket. look. 
ing from the front). Condenser C2 tunes the 
input to the first detector, \'2 (the numerical 
sequence of the tubes, when plugged into the 
catacomb sockets, is: V2, V4, \'I, \'5, \'3, 
\'6, C7, \'8, as indicated by the numbers im- 
mediately beneath these in the diagram, which 
correspond to the numerals stamped in the 
Bakelite top plate.) Condensers CI and C2 are 
ganged, and are under the control of the left 
tuning drum; condenser C3, to ' g the cir- 
cuit of oscillator \'3, is adjustable by means 
of the right drum. The first R.F. stage is 
neutralized by means of condenser CS and the 
center- tapped loop; this cmtdenser is mounted 
"u the Bakelite strip carrying the main terminal 
lugs. The primary of the first I.F. transformer 
is tuned to the intermediate frequency (40 kc.) 
by means of condenser C6; this I.F. circuit 
is neutralized by condenser C7 (inaccessible). 
The dotted rectangle denotes the shield can 
of the catacomb; everything inside this line, 
except the filament connectors, is under seal 
(to break which cancels all factory repair obli- 
gations). The remaining condensers inside the 
catacomb are also inaccessible; so is the grid 
leak, R3. 

Low volume, howling, noisy or intermittent 
operation may be dice to defective tubes. Noisy 
or intermittent operation may also be due to 
a loose screw holding the filament connection 
busbar (underneath the "whiskers" or cata. 
comb leads). Noisy or poor operation may be 
due to a defective phosphor -bronze spring on 
the loop or in the loop receptacle; or a break 
in one of the flexible leads. Short "C ' battery 
life may be due to a defective tube (grounded 
grid); or a loop spring grounding to the frame. 

Lack of signals may be due to an open 
safety resistor (Lamp \'9). For test, its three 
leads may be bonded together; or an auto lamp 
substituted (first making sure that the 2 -mf. 
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condensers, C12, ('IS, are not shorted). If 
condenser C12 or C15 is open, circuit oscilla- 
tion and low volume may result. Noisy or 
intermittent operation may be (lue to one of 
the variable condensers' pigtails being open or 
grounding against the frame. The loop must 
he centered in the receptacle to take a vertical 
position. Interchanging tubes (except the power 
tube) may greatly improve operation. The 
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metal markers may cut through the insulation 
of the wires and short to other parts of the 
circuit. 

Noisy operation- particularly daring adjust- 
ment of either rheostat; and more especially 
when energized by the "3lodel 114" power 
speaker -may be due to imperfect contacts. 

To insure satisfactory operation of the "28," 
by keeping the filament potential below 3 volts, 
a "pin- jack" voltmeter should be permanently 
plugged into the tipjacks provided for this 
purpose. To improve the pick -up in shielded 
localities, an outdoor antenna may be inductively 
coupled to the receiver by placing one or two 
turns of the lead -in quite near the loop, L. 
Since the magnetic reproducer connects directly 
into the plate circuit, it must be correctly poled, 

\ \'hen current is derived from an A.C. -oper- 

lower unit, such as the "104" speaker, the 
filament- connector busbar underneath the cata- 

cumb whiskers (heavy lines in the diagram) 
must be replaced by a resistance strip (.\ in the 

diagram). 'l'he low -resistance rheostat R2 is 
then replaced with a resistance cartridge of 

350 to 375 ohms, each section of strap A 
having the following resistance respectively: 
Rl, 190 ohms; 142, 390 ohms; R3, 163 ohms; 
144, 155 ohms; R5, 130 ohms; R6, 120 ohms; 
R7, 115 ohms; R8, 50 ohms. \ \'hen 142 has 
a value of 250 ohms (as in the "Radiola 32' ), 
the connecting strip .\ will have these values: 
R1, 271 ohms; R2, open; Rl, 236;. ohms; 
R4, 197 ohms; R5, 183!4 ohms; 146, 154% 
ohms; R7, 145\4. ohms; 148, 50 ohms. 

\\-hen the "28" is :\.C. operated, the low 
resistance cartridge of the filament -control rheo 
stat Rl is replaced with a cartridge having a 
resistance of 185 ohms. 

TILE "104" POWER SPEAKER 
of 

Ileforr counectin the "104" to the _8 g 
the strap marked "link' must he removed. Re- 
placement resistance and capacity values shown 
in the diagram of the "104" are the figures in 

parentheses. In some models, the secondary 
53 may le center- tapped, the potentiometer 

not being useA. I4esistor RI may le a single 
trait of 310 ohms; and R2, another of 1690 
ohms. In normal operation, tube C4 will glow 
pink or violet; and C5 will be dark bt hot. 
Keep the ventilating stack over this tube. 

After amnectittg the "104" to the "28," 
the two filament leads should le shunted by a 
fixed capacity of 20 -mf, or more (such as an 
electrolytic unit.) The "A" potential will be 
about 32 volts; and the battery -type filament 
voltmeter is no longer required. All voltage 
terminals should be by- passed by 2 -mf. fixed 
condensers. .\ 30- to 50 -henry choke, connected 
across main terminal lugs 10 and 195, may be 
necessary to stop "fluttering' ; although chang- 
ing the '99's usually is sufficient. \ \'hen the 
"104" is used, tube \'8, in the '20, is not 

needed; and the "Battery Switch" jack must 
be shorted -uR -on control being obtained through 
a cuti vettiently placed light -line snap switch. 
If the power speaker is too close to the "28," 
howling will result. 
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Favorite Testing Equipment of Service Men 
And methods for its use to the best advantage in and out of the shop 

BATTERY SWITCHING 
ARRANGEMENT 
By J. E. Kitchin 

SER\'1CING battery- operated receivers 
requires different eonabinatinns of "A," 

R" and "C" batteries. The usual uwthod 
employs a row of terminals to which leads 

.A+ 

27 9 4.5 'C+' 'C+' 
O 

-4 

22.5V. 

'A+- 

LiwrCt 
4.5V. 4.5V. 6 V. 

45 90 135 
O 

45V. 45V 45V. 

4,1. arrangement of battery supplies for the 
terrier knell where D.C. receivers are gen- 
erally in usa The switch adjusts for return 

front the batteries are brought; the neces- 
sary interconnections being macle by pieces 
of wire across the proper posts. .\ quicker 
and neater way is illustrated, and uses 
Carter or Yaxley switches, mounted on a 

suaull panel with the terminates. 
The S.l'.S.T. switch in the "11+45" lead 

is to disconnect the screen -grid voltage when 
testing receivers employing a potentiometer 
shunted across the battery; this stops a small 
drain when not in use. The resistance in 
the filament battery circuit is for use when 
testing "dry -cell" tube sets, making un- 
necessary a constant moving of the storage 
battery clips to obtain 2, 4 or ti volts. A 
Pilot "Resistograd" is satisfactory and will 
cut down the voltage to 1.1 volts for "WI) 
II" and WX 12" tubes. The writer lives 
in a "battery- operated" district, and finds 

the small paanel described is very conven- 
ient. 

AN EASILY -MADE SERVICE KIT 
By Lloyd Manuel 

RECENTLY, this writer acquired a Cros - 
ley '4.29' portable set ais a trade is ; 

77rr ease of an old portable receiver, whir n 

accommodates itself handily to use as a service 
kit. It is of a convenient sise tu carry. 

since both audio transformers were "shot." 
it was of little value. 

However, with very little work I made a. 

service kit which is ideal for my purpose, 
and I believe that it pretty nearly hits the 
nail on the head for the average Service 
Jinn. 

With the equipment which I carry and 
which serves every ordinary need, the weight 
is not excessive. 

Below is a list of tools which the little 
box holds: 1 ratchet screwdriver; 2 ordinary 
screwdrivers; 2 small screwdrivers; 1 elec- 
tric iron, flux and solder; 1 pair diagonal 
pliers; 1 pair long -nose pliers; 1 pair flat - 
nose pliers; I pair scissors; 1 small monkey - 
wrench; 1 balancing wrench; 1 Readrite 
set analyzer; 50 ft. hookup wire; and small 
odds and ends. 

The front, as will be noted opens down- 
ward and splits. On the upper section, 
pliers and screwdrivers are arranged in tape 
slots. The upper platform is devoted to 
odds and ends; while in the lower part I 
keep my set analyzer. 

From a phoiouraph of the service kit, as it 
appears :cher tar case rs opened. 77heue is 
u place for every tool and accessory, as Teel( 

as the analyzer. 

There is enough room in the top for a 
vertical and removable partition. Various 
tools could be secured t this partition; and 
five assorted tubes might be carried be- 
hind it. 

11w dimensions of the ease are illustrated, 
far those desirous of building one for their 
use. in the absence of a diseardcd portable. 

INCREASE THE METER'S RANGE 
By John J. Nothelfer 

MANY good Weston or Jewell meters, 
designed for the old RCA battery- 

model receivers, can now be bought very 
cheap in some of the salvage stores. The 
fan who cannot afford to buy a new volt - 
r net er, or millionuneter, can make use of 
an old instrument by a few changes and 
concert it into a volt -ammeter of all ranges; 
with great saving to his purse, sunny these 
meters can be bought for around n dollar 
to a dollar and as half. 

As the diagram shows, the case is re- 
moved from the meter and a small piece of 

insulated stranded wire is soldered to the 
resistance terminal which leads to the arma- 
ture at the bottom of the meter. (Care 
should be taken not to solder to the ter - 
muinal that leads to the terminals of the 

.4 voltmeter, with its ease removed, undergoing 
the operation described by Mr. Nothelfer, which 
gives access to the basic mili,,ammeter unit. 

meter). A small hole is drilled in the bake - 
lite back, and the wire is drawn through. 
The case is then replaced, and the meter 
is ready to be mounted on a small box. 

Various meters have different internal 
resistances and draw more or less ohms per 
volt, so the correct resistance values can- 
not be given. (fn another article, such in- 
formation will be found. See page 682.- 
Editor.) 'l'he Jewell and Weston lusters 
mentioned, however, have n resistance of 
125 ohms per volt. So, for each volt to be 
added, a resistance of 12.5 ohms should be 
used. 

The meter has already a 5 -volt scale, with 
a 625 -abut resistance built in. To increase 
the voltage of this meter to 50, a total re- 
sistance is required of .50 x 125 = 6250. 
The meter already has 625 ohms resistance; 
subtract this from 6250, and the additional 
resistance required is found to be 5112.5 Minas. 
.\ fixed resistor of this size is quite hard 
to obtain; and a good substitute is one of 
variable type, with 6000 ohms maximum, 
adjusted to the required length. 

To obtain milliampere readings from the 
meter, the wire which was soldered to the 
armature is used with the terminal of the 
meter which connects directly to the other 
winding of the armature. Resistance wire 
from obi, heavy rheostats will answer nicely 
as a shunt. 

RESISTANCE 

I 
I SCALE 

a 

HOLE 
1 

%WIRE 
SOLDER 

-A- MERE 

SWAP 
SWITCHES 

ATO1OHM 

50141115. 
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-B- MILLS, 

5 50 250 
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.4 diagram, showing flac connections to the 
meter illustrated above. With the action used, 

R3 is 5625 ohms; R4, 61,875. 
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An A. C. Beat -Frequency Oscillator 
A device for the well -equipped Service shop, and for the labora- 

tory of the careful experimenter 
By H. G. CISIN 

TIIE A.C. beat- frequency oscillator is 
an easily -built instrument of great 
utility to Service Men and to all 
those engaged in the testing, repair 

or manufacture of audio - frequency appa- 
ratus. It is also a useful device for experi- 
menters, for broadcast stations and for own- 
ers of amateur transmitting stations. 

Its purpose is to make instantly available 
a source of audio frequencies throughout the 
entire audio range. This particular oscil- 
lator can be used wherever alternating cur- 
rent is available, as it can be built for either 
Of cycles or 25 cycles. No batteries what- 
soever are necessary. When completed, it 
constitutes a )precision instrument, compar- 
able with the finest couunercial oscillators, 
and having the important advantage that 
it can be built for but a fraction of their 
cost. 

Uses of the A.F. Oscillator 
In the testing and manufacture of loud 

speakers, this oscillator performs an ex- 
tremely useful function. It is ideal for de- 
termining loud -speaker response and also 
for the determination of paper -rattle fre- 
quencies. It can be used in the comparison 
and selection of loud speakers, and also to 
determine the frequencies which cause the 
voice coil of a dynamic speaker to hit the 
pole pieces. These offending frequencies 
can then be filtered out, thus improving 
speaker performance. 

The beat -frequency oscillator can he used 
by the owner of an amateur telephone trans- 
mitter to determine the frequency-character- 
istic of his amplifier. When used to modu- 
late an R.F. oscillator, the beat- frequency 
oscillator can be utilized to perform "overall - 
g.iin" and "fluidity" tests on any radio 
ru eciver. 

It ennuies the talking- picture Service Man 
to study the effects which different fre- 

quencies have on the acoustics of the thea- 
tre. It is useful, in servicing electric pho- 
nographs, to feed the oscillator into the 
amplifier, in place of the pickup; thus lo- 
cating faults in the reproduction. 

In fact, it may be considered as an abso- 
lute necessity for the Service Man who 
wishes to perform efficient work on audio - 
frequency apparatus. 

FRONT VIEW 

Ill 
35 9 to i 

0 

Fig. 2 
This oscillator may be built behind any kind 
of panel: its output s taken from two binding 

posts at the rear. 

Principle and Construction 
In the A.C. beat -frequency oscillator, the 

measuring frequency is obtained by beating 
the outputs of two Ii. F. oscillators against 
one another; the resultant frequency is rec- 
tified by a detector and then amplified. The 
ravage of this oscillator is fruii approxi- 
mately 30 cycles to above 10,000 cycles. 

It comprises (Fig. I) two oscillators 
(4.k) a tul (13), a detector (17), and an 
A.F. amplifier (26); all these tubes are of 

the '27 hype. An '80 -type full -wave rectifier 
tube (38) is used. The frequency of one 
oscillator (4A) is fixed at 110 kilocycles; 
while the frequency of the other (13) can 
be varied to 20 kilocycles away from the 
fixed frequency. (loth oscillators are coupled 
to the grid circuit of the detector tube. 
This system of coupling the oscillators to 
the detector, supplying it with a low volt- 
age from each oscillator, is such that the 
tendency of the two oscillators to pull into 
synchronisai, as zero beat is approached, is 
el' ated. 'l'he detector output is fed to 
the amplifier by an impedance -coupled sys- 
tem of the "autoforuær" type; with the re- 
sult that constant amplification is attained 
over a wide range of frequencies. 

'l'he two oscillator coils (1) and (6) are 
long -wave units, each having two fixed wind- 
ings and a rotor. 'l'hey are of the plug -in 
type and of low -loss design, haying a con- 
fined magnetic field of extreme uniformity. 
The midget condenser (12) is used to cor- 
rect any slight inaccuracies in the fixed con- 
densers (11) and (2), or in the coils in the 
plate circuits of tubes (4.k) and (13). 'l'he 
variable condenser (10) is used to tune in 
the desired audio frequencies over the en- 
tire range. Minimum harmonic generation, 
with highly satisfactory wane-form, can be 
obtained by keeping the coupling of the ro- 
tors of coils (1) and (6) at a minimum. If 
the coupling is too tight, the percentage of 
harmonics will be large. 

Four automatic ballast resistors are used 
to regulate the flow of filament current. 
Volume is controlled by the variable resistor 
( 24). The "li" supply is furnished uy a 
power compact; a separate transformer serv- 
ing for the filaments of the four '27 tubes. 
.\ standard voltage divider is used. 

ln appearance (Fig. 2) the A.C. heat- 

Fig. 1 
The romplerr circuit of the brat -frequency oscillator: as its name indicate.a the purr audio note is produced by heterodyning the variable frequency 
of the oscillator 13 against the fixed frequency of the oscillator 4:1. The fired -tune capacities 2 and 11 should be rloselr matched. 
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frequency oscillator resembles the conven- 
tional radio receiver. It is assembled on 
an aluminum chassis, with a great many 
of the parts below the deck of the chassis 
and with all wiring underneath and out of 
sight. The five sockets are mounted from 
below, with only their circular portions 
showing above the deck. 

Details of the Assembly 
The chassis is bent from sheet aluminum 

and cut out as indicated in the "chassis tie - 
tails' illustrated (Fig. 3). It is placed face 
downward on the workbench, and the vari- 
ous parts shown in the bottom view (Fig. 5) 
are mounted in their correct positions. The 
sockets are mounted first, then the filament 
transformer (36) and the choke (21); next 
the voltage divider (33), the four resistors, 
the various fixed condensers, the four bal- 
lasts and finally the three R.F. chokes. The 
binding posts are mounted on the rear chas- 
sis wall, and the power switch (:37), the 
midget variable condenser (12) and the vol - 

control (24) on the front chassis 
support. 

The values of the capacities shown at (2) 
and (11) are .0011:35-mf. each; it is essen- 
tial to use components of precision here. 
'l'he value desired may be attained by the 
use, instead of each of the single condensers 
shown, of a .00025 -mf. midget in parallel 
with a .0001 -mf. Very small components 
are obtainable in units of great precision 
for this service; those specified are best 
adapted. 

After amounting the various parts below 
the deck of the chassis, the latter is turned 
right -sicle up; and the d dial and the 
variable condenser are counted (Fig. 4). 
l'hc dial's blase fits into the slot cut into 
tie chassis, thus bringing the center of the 
drum level with the shaft of the variable 
condenser; a hole is drilled in the front 
support of the chassis for the drive- shaft. 
The two audio chokes (22) and (27) and 
the power pack (34) are mounted next; 
then the block condenser (35) and, finally, 
the coil sockets (1) and (6). 

The wiring is quite simple. The primaries 
of the power compact (34) and the filament 
transformer (36) are connected in parallel, 
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Fig. 4 
The drum dial 9 fits into a mutant in the deck of the chassis. as shown in Fig. 3 below. A 
chart of frequencies, corresponding to dial readings, should he prepared by comparison with notes 

of kaa,, :,n pitch. 
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Fig. 5 
The greater number of components are mounded under the chassis' deck: the capacities 2 and 11 

may be obtained most precisely, by paralleling two midget components for each. 

avith the switch (37) on the power- source 
side; so that, when the switch is open, both 
irieces of apparatus will be disconnected 
from the line. The filament circuits are 
next wired in, taking care to twist all pairs 
of filament leads. Grid, plate and cathode 
circuits are then wired in, and also all by- 
pass condensers. Airing the "B" supply 
completes the entire job. 

In wiring in the oscillator coils (1 and 
ti), their 60 -turn rotors are connected in 
series in the grid circuit of tube (17). The 
:t96 -turn winding of each coil is connected 
in the plate circuit of its respective oscil- 
lator tube, with the 99 2/3 -turn slot wind- 
ing in the grid circuit. 

In adjusting the oscillator, the first step 
is to determine whether the tubes are oscil- 
lating; this is done by touching the grid 
commet nuns at the sockets and obtaining 
the grid clicks. Then turn the varialle 
condenser (10) to minimum capacity and 
adjust the midget condenser (12) so that 
nu signal is heard in the 'phones or speaker. 
. \t zero of condenser (10), tubes ( 4A) and 
(13) should be tuned to the same frequency; 
munch, 100 kilocycles. 

After the above adjustment has been 
made, all desired frequencies will be ota- 
taainecl as condenser (I0) is tuned in. Using 
three or four standard taming forks of dif- 
(yrrut pitch, it is possible to plot a curve 
and accurately calibrate the heat -frequency 
oscillator, so that, by referring to the !Hid 
rending, the frequency given out by the 
oscillator will immediately be known. 

List of Parts 
One .0005 -mf. Hammarlund "Mid -Line" va- 

riable condenser, type ML-23 (10); 
Three Hannnarlund 11F. choke coils, type 

IIFC -250 (5, 7, 18); 
Two Silver-Marshall plug -in long -wave coils, 

type 111 -T (I, tì) and 
Two Silver -Marshall coil sockets, type 515; 
One Silver- Marshall illuminated drum dial, 

type 810 -L (9), with 21/ -volt dial light 
(0.\); 

One Silver-Marshall midget condenser, type 
:312 11 (12) ; 

(Continued on patie 683) 
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Late Fashions in Methods of Detection 
The principles utilized in recent commercial receivers, and power 

grid -rectification, which is coming next 

By C. H. W. NASON 
LTHOUGH the writer had long been 

aware of the fact, that in the detec- 
tor circuit lies the answer to most 
problems of distortion, it was not 

until he undertook a serious investigation 
of television reception that he became aware 
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Fig. 1 
Abou m -ml, unmodulated X.F. carrier; the ra- 
tio u /.-1 is the percentage of modulation. This 
ware is. theoretically, "detected" into the half- 
wave form belote', where g-g1 is the rectified 

carrier, 

of the true magnitude of the problem. Re- 
cent developments in commercial receivers 
have given us the "linear power" detector; 
the "multiplex" detector, which is a circuit 
re- arrangement of the " diode" or two -ele- 
uaent Fleming valve, followed by a low -gain 
A. F. stage; and now the power -grid de- 
tector, due to F. L. Terman of Leland 
Stanford, Jr., University. Terman, in a 
series of articles in Radio Broadcast and 
in the I. R. E. Proceedings, gave a clear 
analysis of the problem, but failed to con- 
nect with the popular imagination; a It Ito gh 
he demonstrated the vast superiority of his 
over previous methods as to sensitivity and 
fidelity. His most recent data, appearing 
in the Dec., 1930, I. R. B. Proceedings, are 
reviewed here. 

Theory of Detector 
The theory of detection, although simple, 

is rather difficult in presentation. For this 
reason, we will skip over the high spots and 
give but a brief outline of the systems, 
together with an explanation of their opera- 
tion. 

Fig. 1-A shows a modulated wave plotted 
against time. The average value of each 
it F. cycle is zero, and no effect would be 
obtained were we to apply the signal to a 
pair of phones or a loud speaker. If, how- 
ever, we are able to el' ate entirely -or 
even partially -one side of each wave, we 
obtain a pulsating direct current; the pul- 
sations varying in amplitude according to 
the modulation. 

Theoretically, this amounts to a complex 

current comprising as direct current and 
both a high- and as low -frequency current. 
This high- frequency component means little 
to us; for we must merely evolve a method 
of bypassing it to ground around subse- 
quent apparatus. This is clone by the con- 
denser shunting the input of the first A. F. 
transformer, or by R.F. chokes, in a manner 
familiar to all radio fans. 

'l'he direct -current component is here use- 
less; although it is of value in measuring 
apparatus. (The 'tube Voltmeter utilizes 
this component.) It is the low -frequency 
component, or variation, in which we are 
interested; since this follows more or less 
faithfully the modulation impressed upon 
the carrier wave at the transmitter. 

The Diode Detector 
"Rectifiers" are so known because they 

exhibit the property of unilateral conduc- 
tiritg. That is to say, they will pass cur- 
rent in one direction only. Such a device 
will bring about the relative condition ex- 
hibited in Fig. 1 -Il. 

In Fig. 2 are shown the essential circuit 
and the characteristic curve of a "diode," 
or two-element tube, in a radio circuit. 
Note the fact that the curve assumes a 
linear, or straight -line, form as the voltage 
increases. An alternating current, such as 

The "diode" detector and following amplifier, 
as used in the Phiteo "T ransiaonc' set. 

that shown in Fig. 1 -A, would assume the 
approximate form shown in Fig. 1 -11 when 
passed through such a device. 

The marked curvature, at low values of 
applied voltage, causes distortion unless the 
input level is maintained high enough to 
avoid excursions into the curved range. In 
other words, we must maintain operation 
on the straight -line portion of the charac- 
teristic. 

In the Philco- Transitone receiver, shown 
in schematic in Fig. 3, a 71-A tube is con- 
nected as a diode; the plate and filament 
being tied together. The diode acts here 
as an automatic volume control of the 
""Wheeler" type, described in an earlier 
article by the writer, (Page 287, November, 
1930, issue of Remo- Cr(AIT.) 

The peculiar input circuit, common to all 
diode detectors and shown in this set, is 
made necessary by the high damping (or 
low input resistance) of the tube when 
operated in this fashion. The high damp- 
ing factor, limiting the gain in the previous 
R. F. stage, the low output efficiency (not 

to be confused with rectifying efficiency) 
und other factors all contribute to the need 
for a high gain A.F. amplifier, as evidenced 
by the three stages following. 

Diodes have the advantage of a long - 
range of straight- -line operation, as com- 
pared with the curved portion of the char- 
acteristic. 

Bias or Plate- Circuit Rectification 
Not many rears ago we employed "soft" 

detector tubes, followed by several stages 
of low -frequency amplification. These "grid - 
leak" detectors were strong on sensitivity, 
but for many reasons, were weak as to 
quality. 'l'hese gave way to the "bias" or 
"plate- circuit" detector, so called because 
rectification is obtained in the plate circuit 
of the tube, and due to the characteristic 
formation of the grid voltage -plate current 
curve. :\ look at Fig. 4 should he suffi- 
cient. Here the graph of plate- current va- 
riation with changing grid voltage is shown 
for a particular tube. In the same manner 
as before, we apply a modulated radio- 
frequency wave to the input circuit, in order 
to swing the grid voltage about the fixed 
bias in the manner shown. Note that the 
fixed bias is such that the plate current, 
with no signal impressed, is close to zero. 
'l'he fact that the signal variations operate 
over a substantially linear portion of the 
curve leads to a low degree of distortion. 

Should, however, the depth of percentage 
modulation swing the grid too far into the 
curved area, distortion will be inevitable; 
this will arise through the fart that the 
upper half of the modulation cycle will re- 
main an image of its original form in the 
um-edified carrier, while the lower half 
will be misshapen. 'l'he percentage of dis- 
tortion under these conditions is readily cal- 
culable mathematically. 

Some other disadvantages arise. For ex- 
; mple, the plate impedance of the tube 
a limited in this fashion is high, requiring 
n high inductance load if the low frequen- 
cies are to be reproduced. 'l'he attempt 
t r fulfill this condition may result in a 
1 ulky and expensive transformer, deficient 

The characteristic operating CM MC of a "diode" 
detector (plate and fimment joined). 
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in the highs. This must not, by any means, 
be taken as n "grouse" against plate -cir- 
cuit detection as it whole, but as a state- 
ment of the facts as they exist. 

High -Level Detection 

Front what has gone before, it may he 

seen that all detectors suffer from distortion 
clue to curvature at the characteristic. 'l'he 
sole means of avoiding this is operation at 
a carrier voltage so high that even large 
depths of modulation permit of no excur- 
sion into the non -linear area. C pletely 
modulated signals are rare. Even the true 
"1(X)'4- modulated" stations reserve the 
ma modulation for rare fortis.vinto 
passages Thus the danger is not great. 

It is possible, with a detector so operated, 
to obtain rufftcient voltage in the plate 
circuit to overload a power output tube. 
Several commercial receivers operate with 
signal levels at the detector input sufficient 
to achieve this amplification, either by 

means of a high -ratio transformer or, in 
rare cases, with resistance coupling. 

With the trend of broadcasters toward 
high -percentage modulation, it is essential 
that every factor causing distortion be in- 
vestigated. 'Ferman and Morgan have dis- 
covered that, when properly proportioned 
as to circuit constants and voltages, the 
grid -circuit detector accepts a much 
greater signal variation before excursion 
into the area of curvature occurs. 

Power Grid Detection 

The grid -leak detector operates by vir- 
tue of the variation in grid current with 
grid voltage; and rectification of the carrier 
takes place in the grid circuit of the tube. 
Early grid -leak detectors operated with 
low plate voltages and small signal input. 
Operation was entirely along the curved 
portion of the grid current -grid voltage 
curve. Such detectors give non -uniform re- 
sponse and, in certain instances, are termed 
"square -law" detectors; the implication be- 
ing that the output varied as the square 
of the input, a two-fold variation in the 
depths of modulation resulting in four times 
the low -frequency output. The distortion 
thus created is obvious. 

Fig. 5 indicates the flow of grid current 
in a heater tube of the "equipotential ca- 
thode" type. It is unnecessary to show 
graphically the effect of the signal, as a 
reference to the prior figures will suffice. 
It is well to note that the area of curva- 
ture, under optimum coditions, is small 
compared with the range available over the 
straight portion. 

Values of Condenser and Leak 
The relation between the grid leak's re- 

sistance and the grid condenser's capacity 
for a minimums distortion should be such 
that Xc /It is equal to or greater than 
mV 1 -m2, where Xc is the condenser re- 
actance at the highest desired modulation 
frequency and an is the modulation factor. 
This is necessary if smoothing -out of the 
high frequencies is to be avoided. 'l'he 
condenser charge t be dissipated 
rapidly than the amplitude of the carrier 
is changed sunder modulation. For broad- 
cast purposes this calls for a grid conden- 
ser of .0001 -mf. and a grid leak of 0.25 -meg. 
Simple enough. 

PLATE 
CURRENT 

`(b) 
I1 I II I 

GRID] VOLTS 

(a) I 

FIG.4 

Characteristic curve of a plate.rectification or 
bias detector, showing the operating grid -bias 
point; sate that the plate current is nearly 

cut off. 

The mua.' allowable signal carrier 
for a given plate voltage is about a third, 
and not more than half that permissible 
with the tube biased as an amplifier. 'l'he 
maximum plate voltage is determined by 
the heart- dissipating properties of the tube. 

.\ means of avoiding the effect of high 
plate current is shown in Fig. Cu. 

Witlt no signal, the plate voltage is 
dropped through the resistor B so that the 
plate current is at a satfe value. 'l'he in- 
coming signal provides a negative bias, low- 
ering the plate current. This cuts down 
the drop through It, and allows the full 
plate voltage to be effective. 

The '27 and '21 tubes should be operated 
as follows, with the grid return directly 
tu the grounded cathode. 

'27 '21 
Ep 180 volts Ep 180 volts 
Cg .0001 -mf. Esg 72 volts 
Hg 0.25- megolun. Cg .0(106 -Inf. 

ltg 0.25-meg. 
'l'he efficiency of rectification (H) in either 

case is about 85%. 'l'he grid circuit's load 
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Fig. 7 
Details of a band -selector circuit, utilizing a combination of caparitatire and inductive coupling 
in the antenna, together with mutual -inductance coupling in the interstage circuit. At least four 
tuned circuits, as shown, should precede au tnntuned amplifier. The detail of the first mulling 

coil M (left) is shown at fi (right). 

Fig. 5 
The operating characteristic of a grid -leak 
detector: showing hoar grid current flows with 

the changing amplitude of the carrier. 

resistance is equal to H /211; about 150,000 
ohms with an 0.25 -nueg. leak. This is higher 
than with the old types of small -signal grid - 
leak detector. 

The advantages are, a higher sensitivity 
with low grid circuit damping, and at least 
as great an undistorted output as with 
"bias" detection; as well as better response 
at both high and low frequencies. High 
inductance loads are unnecessary, and the 
screen -grid tube may be transformer- 
coupled. 

ADDITIONAL NOTES ON BAND PASS 
TUNING 

By C. H. W. Nilson 
SINCE the appearance of the writer's orig- 

imd article on band selectors (in March 
R%siso- Casr-r), many readers have requested 
additional information. For the benefit of 
those bashful ones who may not have writ- 
ten yet, although consmntcii with curiosity, 
data here provided cover a band selector 
combining inductance and capacity coupling, 
and another utilizing direct magnetic coup- 
ling between adjacent coils. The latter 

Fig. 6 
.4 suggested circuit for power grid-rectifica- 
tion: I? limits the plate current when uo signal 

is impressed on the grid. 

method is particularly adaptable to inter - 
stage coils. 'l'he large capacity in series 
with the plate tuning condenser should be a 
low -loss fixed condenser; it serves to keep 
the direct current away from the gang 
condenser. 

Here we have a combination of inductive, 
capacitative and magnetic coupling in a 
single receiver. (Fig. 7). 

The greater part of the inquiries concern- 
ing the original article mentioned the use of 
the fixed lt. F. (Dubilier "S. G. Duratran') 
transformers; lack of selectivity seemed to 
he the malin cry. The writer suggests the 
use of extremely high voltages with the '24 
tubes, when coupled by these devices; for 
instance, 2.50 volts on the plate, 180 on the 

(Continued an page 684.) 
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Soon -The Cold- Cathode Vacuum Tube 
THE hope of producing a vacuum 

tube, to he operated by some method 
less crude than the application of 
heat, has long been in the minds of 

Fig. 1 

A German inventor 
had the idea of using 
a neon tube as as 
amplifier; the glow 
between its plates 
corresponding to the 

usual filament. 

inventors. While the present A.C. tube 
eliminates the use of a storage battery, the 
salue result might have been obtained by the 
application of a gas flame; as in some of 
the earliest of the experiments of Dr. de 

Forest, nearly thirty years ago. But, with- 
out a means of heating, bow is a continuous 
electron flow to be maintained in a va . 

A problem which has always exercised 
radio inventors is that of doing away with 

the filament's ".s" supply, or minimizing it. 
It is true that this may readily taken care 
of where power is II vailadde; but a power 
line is even less portable than a storage 
battery. 

Some years ago a German engineer pro- 
duced a tube in which, instead of a headed 
filament, an ionized glow discharge was em- 
ployed to produce a field between cathode 
and anode (plate) which could be acted 
upon by a control grid (Fig. 1). Several 
modifications of the design have been made, 
to increase its efficiency. 

'l'he latest topic of discussion, in this field, 
in the European papers, has lucen the photo- 
electric radio tube of Baron Manfred von 
Ar(lenne, one of the most original of Ger- 
man experimenters. It does not appear that 
practical operation has yet been obtained 
from it, so far as economy goes; although 
the principle was successfully demonstrated. 

However, an American attorney and in- 
ventor, Adolph A. Thomas, nearly four 
years ago filed a patent application on this 

idea; and patent No. 1,788,553 was issued 
on January 13 last, covering ten claims on 
the use of a photoelectric amplifier, singly 
or in multiple. 

"Lyle coincidence," remarks .lr. '1'1 as, 
in a letter to the Editor of It.tmo- Cum-r, "is 

(Continued an palle 685) 
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Fig. 2 

The principle of the photoelectric triode, or 
vacuum tube: instead of being heated, its 

cathode is lighted from a lamp. 

Thyratron Tubes Promise Many Valuable Applications 

TIII? high -vacuum tube has, for industrial 
application, certain serious limitations. 

A very heavy price, in the way of power loss, 

must be paid for the current that it carries. 
The current through the tube is governed 
by the electron emission and the space - 

charge effect; which latter is simply another 
way of expressing the vciltage loss in carry- 
ing the current through the tube. To make 

the cathode hot, so that it will emit elec- 

trons, requires electric power. This entails 
loss of the order of 10 to 150 watts per 
ampere of current through the tube. 

Considerable voltage is also required to 
carry the current across the space; the 

order of magnitude being several hundred to 

a thousand volts for one ampere. From 
this, it will be seen that currents of more 

than a few amperes cannot he handled eco- 

nomically by means of a high- vacuum tube. 
Therefore, it is apparent that the most 

promising application in the industrial field 
for the high-vacuum tube is in various con- 

trol operations where some of its unique 
characteristics, rather than its output, are 

the determining factors. 
'faking up next the 'l'liyratron tube, its 

striking characteristics are the greatly-de- 
creased amounts of power required to heat 
the cathode, and a marked reduction in the 
large voltage drop which is characteristic 
of the high -vacuum tube This is brought 
about by the introdu(t of a very slight 
amount of gas or vapor into the bulb, which 
eliminates what we have termed "space - 
charge"; which is, in reality, the mutual 
repulsion between the electrons, due to their 
negative charge, that has to be overcome 
by the use of considerable voltage and which 
introduces a power loss. 'l'he positively - 
charged mercury vapor or gas molecules 

Vacuum Tube Engineering Department, General 
Electric Company, 

By W. C. WHITE* 
mingle with the electrons, neutralising this 
.pace -charge. 

This neutralisation of the space charge 
allows a very different design of hot cathode. 
Instead of having to utilize what might be 
termed an open type of cathode for the 
electrons to leave the hot surface easily, it 
permits us to use an enclosed type of ca- 
thode, with ,just a few holes for the stream 
of neutralized and negative ions to pass 
through. 

ENGINEERS tell us there are in- 
teresting possibilities in the "Thy - 

ratron" tube; they look to the day 
when it will be possible to eliminate 
the line losses inherent in A.C. trans- 
mission, by applying the thyratron to 
produce direct current at a potential 
of several hundred thousand volts. In 
this article, a vacuum -tube engineer 
explains the remarkable efficiency of 
the thyratron, at frequencies lower 
than those classed as "R.F." and hints 
at industrial uses. Radio readers may 
speculate as to its use for more eco- 
nomical power audio amplification. 

This means that the heat may he kept it 
and conserved, whereas the electrons ant 
positive ions may be allowed to travel to 

the anode. '!'his is accomplished by sur- 
rounding the hot cathode with beat insula- 
tion and heat reflectors, with only relatively 
small holes to allow the passage of the 
current. 

By such means, we have to "pay" only 
about one watt per ampere for our current 
through the tube, rather than the 10 to 1.50 

watts per ampere. 
Also, this neutralization of the space- 

charge, which results from the introduction 
of mercury vapor or gas, eliminates the high 
voltage necessary to pass the current through 
the space; an(l, instead of a large voltage 
increasing with the amount of current to be 

carried, there is a constant voltage loss of 
only about 10 to 20 volts. 

It is, therefore, apparent that for the 
handling of relatively high currents, such as 
we have in the broad field of electrical engi- 
neering, the gaseous type of electrostatically - 
controlled tube is much better suited than 
the controlled high- vacuum type. 

It is true that a thyratron tube lias cer- 
tain I. 'tuitions. Chile the high-vacuum 
type of tube can handle currents up to the 
frequency of a million cycles per second, 
the thyratron valve in its present form 

limited to a few thousand cycles per sec - 
'nul. Also, the thyratron cannot control 
direct current in the salute simple way as the 
high -v :mima tube; that is, it lacks the fea- 
ture of "continuous control.' Ilowever, it 
so happens that, ,just as the high vacuum 
tube fitted remarkably well into the radio 
Iluuuuunication field, the thyratron tube ap- 
pears to fit admirably into the industrial 
engineering field. 

. \s ii good iNanple of this a thyratron tuhe 
built to about the same size and costing the 
saune iunount as the C\ -250 will handle ap- 
proximately fifty tines the current. 

These are the reasons which give us com- 
plete faith in the application of the thyra- 
tron type of tube in the broad industrial 
engineering field to the same amazing extent 
that the high- vacuum type of tube, developed 
around the "pliotron" idea, has dominated 
the radio communication and broadcasting 
field. 

(From an address before the Schenectady section 
of the : \.LEAF. on lanuary 16, 1931. Illustrations 
of the thyratron, and a 'brief explanation of the 
principle involved. will he found in the September, 
1930, issue of RADIO-CRAFT. on page 150.) 
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Design of Radio-Frequency Transformers 
As modified by the problems which have been introduced by the 

multi -stage screen -grid amplifier 

By SYLVAN HARRIS 
FROM the viewpoint of the designer 

of a radio -frequency amplifier which 
is to be part of a radio receiver, when 
he has once determined the n ber 

of tuned and untuned stages he wants to use 
and the amount of amplification he must 
have, there remain really only three prob- 
lems that he must solve. Assume therefore, 
that the circuit arrangement of the ampli- 
fier is settled and the particular tubes 
chosen: the designer then st determines 
(a) the proper voltages to use on the tubes 

and the manner of obtaining these from 
the power -pack; 

(h) the system of controlling volume and 
the location of the vol control ele- 
ments in the circuit; 

(c) the actual design of the radio - frequency 
transformers. 

The determination of the tube voltages is 
more or less determined by the manufactur- 
er's ratings; which often oust be somewhat 
modified by cuosiclerations of power -pack 
load, cross- nualulatioli effects, grid- circuit 
overload, etc. The selection of the system of 
volume control is apart from the design of 
the amplifier proper; that is to say, the sys- 
tem to be chosen is one which will have no 
effect on the tuning of the amplifier, but 
will exert its control over sufficient range 
tu enable the operator to reduce the volume 
of the most powerful broadcaster to zero. 

Such matters are of course, quite intri- 
cate, but the analysis of each of the several 
problems can be macle somewhat more or 
less independently of each other; and, after 
all, perhaps the most important problem of 
all is that of designing the radio -frequency 
transformers. 

We need hardly consider the tuning con- 
densers at all. The design of these circuit 
elements is practically fixed. The economics 
of condenser design have practically fixed 
the number and size of the plates ;and the 
},eneral arrangement of the frame structure; 
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Fig. 3 
The maximum voltage amplification of a stage, 
plotted against the mutual inductance of an 
output transformer of good quality. The closer 

the coupling, the more unequal the gain. 

so that there is not much that can be done 
in this matter. 

Inductance Found by Experiment 
Consequently, the first part of the prob- 

lem of radio -frequency- transformer design 
is to calculate the inductance required to 
enable us to tune over the broadcast range 
with the particular condenser capacity we 
intend to use. Of course, knowing the re- 
quired inductance value, only, is not suffi- 
cient; a coil must be constructed which will 
have this inductance. This can best be done 
by cut-and-try methods, hacked up by aL 

certain amount of experience along this line. 
In radio -frequency amplifiers designed 

around screen -grid tubes, which have very 
high plate resistances, the proportioning of 
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Fig. 2 
The theoretical limit of sereen --arid amplifica- 
tion; on the basis of 1000 mirromhos of melonl 
conductance, and .02 -mmf. grid -plate capacity 

in the screen -grid tube. 

the tuning inductance to cover the tuning 
range involves only the secondary of the 
coil. In other words, with the tuning con- 
denser connected to the secondary, and with 
the coupling between the circuits quite loose 
because of the high plate resistance of the 
tubes, the tuning range is determined almost 
wholly by the secondary circuit, and inde- 
pendently of the primary. (Of course, the 
separate te capacities of the primary and sec - 
ondary- coils, as well as their mutual ca- 
pacity, have an influence on the tuning 
range; but this effect should be interpreted 
as al l'a llaltil ln in the secondary inductance 
rather than as a coupling between the two 
circuits.) 

At any rate, let us suppose we have cle- 
termineti all these things; we have fixed the 
tube voltages, the tuning capacity and the 
seenud cri, tuning inductance. \1'e must now 
consider the design of the primary circuit 
of the ß.F. transformer. Fig. 1 shows the 
sinople circuit of a tuned 11.F. amplifier us- 
ing screen -grid tubes. The first thing we 
elitist determine about this circuit, in order 
to assist us in our work of transformer de- 
sign, is how much voltage amplification per 
stage this amplifier can handle. 

We all know that, if we have too much 
gain per stage, the circuit will oscillate, 

Fig. 
In the standard screen -grid amplifier stage, 
the high plate resistance of VI necessitates a 

high impedance in LIB and, therefore, loose 
coupling into the tuned circuit L2B -C2. 

because of the feed -back through the tubes, 
between the plates and grids. Of course, 
we are using screen -grid tubes, in which the 
grids are supposed to be screened from the 
plates; but it must not be forgotten that 
this screening is not 100 per cent effective. 
Furthermore, there are other means of coup- 
ling between stages which are conducive to 
regeneration and oscillation; so we t be 

careful not to make the gain per stage too 
high. 

Limit of Amplification 
Fig. 2 shows the maximum gain per stage 

which can be used, assuming that the only 
source of feed -hack is that which occurs 
within the tube between plate and grid. In 
other words, if this were the only coupling 
we had between stages, the gain shown in 
Fig. 2 is the maximum that could be used 
without having the circuits oscillate. If 
there is external coupling between the stages 
(as for example, in coupling resistors or 
condensers) the maximum amplification that 
cam be used is less than that shown in Fig. 
2; how much less, depends tapon the amount 
and the kind of external coupling. 

At any rate, as we can see in Fig. 
we cannot expect a gain per stage of mach 
more than 80, in a three -stage amplifica 
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The curves of amplification here correspond 
to those of Fig. 3: but are plotted against 
frequency, to show the greater efficiency at 

the loan -mare cud of the broadcast baud. 
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Fig. 5 
A transformer designed to bring about more 
even gain throughout the range of broadcast 
frequencies. Lo -Co is turned to about 500 

kc., or 600 meters; LI is smaller. 

using type '24 tube's. This may seen) quite 
large; as a matter of fact it is large. It 
is extremely difficult to realize a gain per 
stage of even 70 or 80 over the broadcast 
range, except in an amplifier which is very 
well mande, shielded, choked and bypassed 
with extreme care. 'Phis, of course, is out 
of the question in commercial radio receiv- 
ers, on account of the cost involved. As a 
matter of fact, in well- dexigned commercial 
receivers, We crin generally count on obtain- 
ing perhaps half the ttut%imam possible gain; 
a limit clue to the interstage couplings ex- 
ternal to the tubes. 

The maximum possible gain is a function 
of the mutual conductance of the tube; that 
is, the greater the mutual conductance, the 
greater the possible gain. (See the article, 
"Mutual Conductance and its Associates," 
March, 1931, RADIO- CR. %rr.- Editor ) On 
the other hand, the greater the ber of 
stages, the lower the maximum possible am- 
plification. 'l'he saune is true of the grid - 
plate capacity of the tube; to double it re- 
duces the amplification thirty per cent. 

We t now consider how much gain per 
stage we actually obtain in a typical circuit. 

Fig. 8 
The slot -wound primary loading coil Lo of 
the cirri, it shown in Fig. 5, as applied to a 
standard R.F. transformer. The diameter of 

the coil is very small. 

Of course, the actual gain depends on the 
mutual conductance of the tube, the re- 
sistance of the tuned circuit (or the coil's 
"dissipation constant" Q), and the coupling 
between the primary and secondary (M). 
'l'he Hp of the tube also has an effect on the 
gain, but this effect is quite small in screen - 
grid tube circuits. 

Mutual Inductance of the Coil 
In Fig. 3 we have curves which slow the 

relation between the toll inductance of 
the transformer and the voltage amplifica- 
tion obtained at different frequencies. The 
value of the coil's dissipation constant Q 
(which is 9.28 x f x I. /1t2) is here as- 
sumed to he 100; which is a fair value for 
commercially- designed coils of good quality. 
On the basis, it can be seen from Fig. 3 
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that, at 1000 kc., we can expect an ampli- 
fication of atout 32 per stage if the twat 
inductance is 50 microhenries. The curves 
show that, as we increase the tuai in- 
ductance, the gain goes up steadily. This 
ule:uls that, if we double the primary turns, 
we will double the gain; because the mutual 
inductance varies as the priiniry turns. 

Another thing, which Fig. :i teaches us, 
is that the voltage amplification increases 
as we increase the frequency. This can, per- 
haps, be seen more clearly by plotting the 
curves in a different manner, as in Fig. 4; 
here the voltage amplification is shown plot- 
ted against the frequency, for various values 
of mutual inductance. For example, if the 
mutual inductance is 50 microhenries, we 
can expect a gain of :32 per stage at 1000 
kc. as before. However, if we keep the 
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Fig. 9 
Curves obtained from a commercial antenna 
transformer; in (2), the primary is smaller 
and the coupling is looser. .\'ate that the 

vertical scale is logarithmic. 

mutual inductance constant and increase the 
frequency, (tue to a lower wavelength), 
we see Hatt the gain rises steadily. This is 
the frequency- characteristic which we ob- 
tain in all radio -frequency amplifiers em- 
ploying the simple two -coil II.F. transformer. 
At high frequencies the gain is great, and 
at low- frequencies it is small; and, the 
greater the mutual inductance, the steeper 
the curve. 

Problems of Multi -Stage Design 
It must be remembered that the curves 

shown here are for It single stage. With 
two stages, alike in design. the total am- 
plification at any frequency is the square 
of the amplification of one stage; if there 
are three stages. the total amplification is 
the cube of that of one stage. 

This means that, if we plotted the curves 
of Fig. 4 for three stages instead of one, 
we should find the curves very much steeper; 
and the difficulty which designers find in 
lt.I'. amplifiers ;mild be more obvious. In 
a three -stage amplifier, the It.F. amplifica- 
tion at 1500 kilocycles may he as high as 
three to five tines that obtained at 5.50 

kilocycles; or even nuire, deending upon the 
particular design. It is on this account 
that attempts have been made to design 
R.F. transformers which will give reduced 
amplification at the higher frequencies, and 
greater amplification at the lower frequen- 
cies. 

It is necessary, at the outset of such a 
design, to provide for keeping the coupling 

sufficiently loose; so that the reaction of the 
primary circuit will not appreciably affect 
the secondary tuning. This is a very neces- 
sary requirement, in order to make it pos- 
sible to tune the amplifier over the entire 
broadcast range, while avoiding resonance 
effects, due to the primary, which would 

FREQUENCY 

Fig. 6 
The characteristic curve of the transformer 
of Fig. 5. duc to the decreasing reactance of 

Co as the frequency rises. 

make the tuning of the secondary uncertain 
at certain frequencies; such sometimes occur 
in the tuned circuit coupled to the antenna, 
when very large antenna capacities are 
used, or when the antenna coupling is very 
tight. 

This being the condition -that the coupling 
between the primary and secondary must be 
loose -it is clear that the way in which the 
amplification varies with frequency will de- 
pend mainly upon the design of the primary 
circuit. Returning to Fig. 3, it will be ob- 
vious that the amplification is dependent 
upon the mutual inductance between the 
primary and secondary. Hence, if we can 
make this mutual inditctamce vary in any 
way which we desire, we may likewise be 
able to control the amplification accordingly. 

A Compensatory Coil Design 
This is what is clone in actual practise; 

in one design, illustrated in Fig. 5, a local 
tuned circuit in the primary, consisting of 
a loading inductance I.o shunted by a con- 
denser Co, is placed in series with the regu- 
lar priaonr\ 1.1. The secondary I.211 is of 
the usual design. 

The s,lt- inductance I.o is quite large com- 
pared with the inductance I.1; so that at 
low frequencies (ax at 550 kc.) L1 has little 
effect in comparison. 1.o and Co are so 
proportioned that this local circuit is reso- 
nant at about 5011 kilocycles, past above the 

(Continued on page 680) 
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New Radio Devices for Shop and Home 
In this department are reviewed commercial products of most recent interest. Manufacturers 

are requested to submit descriptions of forthcoming developments. 

NEW READRITE SET ANALYZERS 

By H. G. Cisin, M.E. 

TWO new set analyzers, Models "600" 
ant "700," which definitely meet the 

requirements of the average Service Man 
at a very low cost, have just been placed 
on the market by the lteadrite Meter Works. 
The "Model SW" is an extremely compact 
device. The outside dimensions of the car- 
rying case are only 101a by % by 3% 

inches. The analyzer contains a D.C. volt- 
meter, an A.C. voltmeter and a milli:mt- 
meter. 'l'he D.C. voltmeter has three ranges: 
0 to 60; 0 to 200; and O to 0(X1 volts. 

The A.C. voltmeter has also three ranges: 
0 to 10; 0 to 140; and 0 to 700 volts. The 
millianuueter has two ranges, one for a 

20 -mill. reading and the other for 1(X1 -mill. 
The instrument is equipped with a six - 

position bipolar selector switch; by means 
Of which readings may he uhtained of "C" 
volts, "C" volts reversed, "IC" volts, "K9' 
volts reversed, plate voltage, and screen - 
grid control voltage. A 41_ -volt battery is 
supplied with the analyzer, to provide "C" 
bias, for grid tests, continuity tests, etc. 

There are two sockets on the panel of the 
analyzer, one for four -prong tubes and the 
other for five -prong tubes. There is a "grid - 
test" push -button and pin jacks are avaail- 
aide for the individual use of all meters, 
externally, in every range. There is a 
screen -grid pin jack, and there are two pin 
jacks for cunnecting the external battery. 

'fhu' cable lending from the analyzer ter- 
minates in a handy lire -prong cable plug, 
small enough for making tests within auto- 
mobile and midget radio sets, with which a 
four -prong ,adapter is furnished. An 
adapter is also, supplied for testing the 
second plate of 'rio -type rectifier tubes. 

By referring to handy chants supplied 
with each analyzer, it is possible to make 
:accurate external measurements of resist- 
ances over a wide range of values and also 
to measure all the usual capacities encoun- 
tered in radin receivers and amplifiers. 

The "Model 600" Re adrite set analyzer 

contains the same equipment as the "Model 
00 "; but the apparatus is arranged in a 
tray and installed in a slightly hanger curry- 
ing case, with a space below the trey 'I 
by 61/, by 13a /c inches, which is suitable for 
carrying tools, spare tubes, etc. The tray 
is so contrived, that it may 1w taken out 
of the case and placed on the workbench. 

Both of the new models are contained 
in handsome black leatherette cases, sub - 
stantially constructed and equipped with 
nickeled corner protectors. In addition to 
being eompact, the Analyzers weigh very 
little, and can be carried long distances 
without causing fatigue. This feature will 
be welcomed by those Service Men who do 
not own an automobile. 

A CONVENIENT RESISTOR INDEX 
STANDARD resistance coding has long 

been an obvious necessity for efficient 
service work on radio receivers; and this 
need has been taken into consideration by the 
Itmidio Manufacturers Association in adopt- 
ing standards for the significance of colors. 

Ab><tA 

STANDARD R.M. A RESISTOR COLOR COD!. OIARr , 

0+940 C,IA.A. / aá '-'.r 4.7=.7...=.:,... 

. 

Fig. B 
.1 packet -sine guide, giving direct readings of 
resistance values according to the R.M.A. 

standard code. 

Its adoption by the larger manufacturers 
will eliminate one of the stumbling blocks 
of the Service Man. 

A very interesting little indicator, which 
will fit the pocket of the service kit bag, and 
which gives a direct reading of the value of 
many resistor of standard color coding, is 
illustrated herewith. It has been made by 

the International Resistor t'o., and a 
limited supply is available for free 
distribution to Service Men. 'l'he 
chart is printed on a substantial cel- 
luloid container, in which three cali- 
brated discs revolve; setting them to 
the end, band and body markings of 
a resistor causes the ohmic value to 
appear in the window. 

Fig. A (left) 
The Readrife "Model 700" set ana1yccr, a 
compact apparatus for all purposes, at low 

cost. 

Fig. D (right) 
A new type of soldering iron which may b; 
internally heated, with a gas.tabc connection. 

Fig. C 
Nett, adjustable condensers, useful for aligning, 
trimming, balancing and neutralizing. The 

adjustment is made from the other side. 

ADJUSTABLE CONDENSERS 
SINGLE and duplex small -space variable 

condensers of the mica-diclectric type 
are now available for the service and con- 
struction of receivers to which such units 
are suitable. This product, manufactured 
by DeJur- Amsco, has the trade name of 
" V aritor." The most -used model of the 
" Varitor' has a maximum capacity of 74 

uunf. per section, the minimum value is 
4 mint. Five revolutions of the :adjusting 
screw adjust the condenser over its capacity 
range. 'Ile head of the adjusting screw 
fits into a small hole, and conveniently may 
be covered with at seal. 'l'he construction 
is of mica, isolantite, and phosphor bronze; 
connections are made to soldering lugs. 

Other values may be obtained up to a 
maximum as high as 700 mmf. 

'l'he "\"aritor" is adjustable by mans of 
a screwdriver; and will fit the average coil - 
shielding can. The over -all dimensions of 
the duplex are 11 /16-inch thick x 2a /e in. in 
diameter, for the larger models; the sill :Eller 
duplex units have a diameter of 17y. 

GAS -HEATED SOLDERING TOOL 
F011 servicing or construction, a new de- 
vice is the "l'orchirnn;" illustrated in 

Fig. D, which is manufactured by the Re- 
liance l'orehirimn Mfg. Co., 'l'he point limy 
be heated in mtn ordinary gas flame; or the 
iron may be connected to a gas outlet and 
heated by its own Howie, which is not ex- 
pust-d. A needle calve has been designed to 
mix economically the gas and air. "Cop- 
pers" of varying sizes, down to n /., -lh, are 
avmihmth ie. In three to five minutes, solder- 
ing heat may be reached; the temperature 
of the soldering copper is under control 
of the operator. 
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New Tvpes of Radio Receiving Tubes 
Manufacturers announce 6 -volt screen -grid; high -gain '24; vari- 

able-mu; mercury-vapor '80 and other improved designs. 
l available hitherto in the United 
States have been of congstraticcly few 
standard types, so far as those offered 
to the public were concerned. Slight 

variations of design existed in the practice of 
various factories: but the general purpose 
of the industry has been to obtain inter- 
changeability; and the idea of giving every 
tube user a wider range of choice -still ap- 
parent abroad -was submerged in that of 
cfticient mass production. However, the fact u that receivers vary greatly, in the conditions 
under which they are operated, is forcing 
the production of more tube types. 

For instance, when the automotive receiver 
invaded the market for commercial radio 
sets, it encountered the limitations of battery 
supply. The tendency has been to develop 
modern receiving tubes for operation from 
a 2rß volt, A. C., filament -heating secondary. 
Ilut the automobile industry had standard - 
ized on a ti- colt, automatically-charged bat- 
tery; this was therefore used to operate the 
1, -colt tubes, because others were not 
available. 

A few days ago a large tube manufac- 
turer broke away fr tradition, and an- 
nounced the development of a six -volt 
screen -grid tube, for direct- current opera- 
tion, though with an indirectly -heated ca- 
thode. It is specially intended for automo- 
tive receivers; yet lends itself also to opera- 
tion from D.C. light lines in series- tilautent 
circuits. 

The "NY -64" is the type number selected 
by its manufaeturer, the National Union 
Radio Corp., for this tube. It draws 0.4- 
ampere on the filament, at (1.3 volts (the 
value in auttatudive lighting sy.steuts), and 

may be used with 160 volts on the plate, 
at a screen -grid voltage of 90 and a con- 
trol -grid bias of :3. With 110 volts on the 
plate (as from a light- line), the screen volt- 
age is 70, and the bias 1.5 volts, negative. 
In other respects, the characteristics of the 
tube are s' 'lama to those of the standard '24. 

Since the separation of the cathode from 
the filament implies a biasing voltage be- 
tween them, it is recommended that this dif- 
ference in the "NY -64" should be never 
more titan 25 volts and that -in contrast to 
previous tube types -the heater should al- 
ways be negative with respect to the cathode. 

Fig. A 
The nr' Pc Forest cathode.hrater c, 

trou -1, cathode tube: 2. 3, fi/umrut; 4, -fins." 

New High -Gain Tubes 

In the design of the midget sets, in which 
fewer tulles are used, for reasons of com- 
pactness and cost, it is most essential that 
the screen -grid tubes provide as much volt- 
age gain as possible. With this requisite 
in mind, the DeForest Radio Company has 

developed anal placed in production n spe- 
cial screen -grid tube of it higher am- 
plification constant than the ordinary types. 
Tubes of this new design have been checked 
in a number of midget sets, and it has been 

found that the sensitivity of the average 
midget set can he doubled by using them. 
For instance, if a set has a sensitivity of 
20 microvolts per meter, with the usual 
screen -grid tubes, this may be increased to 
10 microvolts per meter with the new tubes. 

Although the new tyite was designed spe- 
cially for use in midget sets, the tubes are 
interchangeable with the standard '24 tubes 
and can be employed in any of the present - 
day radio sets for the purpose of doubling 
the sensitivity. 'l'hev are known as the "424 
High Gain" type. 

The tutu conductance of the De Forest 
power tubes, also, has been increased; since 
this characteristic determines the maximum 
output of the set. On the other hand, titis 
company has reduced the mutual conduc- 
tance of the standard '27 which it manufac- 
tures; since, with the usual "Gm" factor, 
titis tube tennis to undesired oscillation in 
certain positions. During the past year, 
changes have been introduced in its design, 
along the lines of more rugged construction, 
greater cathode emission, and quicker heat-- 

(Continued on page 686) 

Practical Hints to Radio Manufacturers 
RAZOR BLADES AND VOLUME 

CONTROLS 
MANY customers object to paying any- 

where front live to seven dollars for 
vol -control replacement. One custunier 
says, "It's as ridiculous to waste the com- 
plete vol time- control mechanism, simply be- 
cause the graphite-coated strip is worn on 
the surface itt one or more places, as it 
would 1w to throw one's razor in the ash- 
barrel along with a dull blade." 

The graphite -coated strip -type volume 
control soon becoutes noisy; usually, at the 
,junction of the metal eontact and the strip. 
The roller must climb over the edge of the 
metal contact: therefore the pressure is 
great at this point, causing the edge of the 
metal contact to wear oft the graphite. 

Yet, one cannot purchase the graphite- 
coated strip separate front the control mech- 
anism. although razor blades are bought 
without the holder. 

R l'S,iEt.I. L. Wemm.t.r.Y, 
3008 Fifteenth Avenue South, 

Seattle, 11'aehington. 

CONNECTIONS FOR ADAPTER 
BECAUSE short -wave and television are 

becoming increasingly important, I rec- 
ommend that tip jacks and a switch be 
placed in the back of each chassis; so wired 
that it will be unnecessary to remove the 
detector tube to plug a short -wave tuner 
into the audio channel. 

FRANCIS K. Massie, 
741 Thirtieth Street. Newport News, 1-a. 

( Perhaps the phonograph jack, furnished 
with so marry modem sets, will afford an op- 
portunity for the makers of short -wave 
adapters.-Editor.) 

ALL -AROUND METER 
AUNIVERSAL meter, with scales of 

milliamperes. filament and plate volt- 
ages on one dial, is made and sold in Eng- 
land at hay cost. I would like to see this 
done by one of our meter manufacturers; 
it would make a very pact set tester, 
which would leave ubre room in the Service 
Klan s hag. 

CHAS. E. HCRLRURT, 
Middle Haddam, Conn. 

LONGER ANTENNA LEADS 
Sl),IE manufacturers are getting so Scotch 

that they are using two wires, leading 
from the set, instead of two posts for aerial 
and ground connections. This is all right; 
Ind I would say, leave the two win:. about 

inches longer, so that it will be unneces- 
sary to fish for them with a pair of pliers. 

H. ii. RULES U: \C h, 
91 Augusta St., Hamilton, Ont., Canada. 

CORRECTING THE SCALE 
SOME quick means of resetting the tuning 

dial to give the proper kilocycle reading 
is desirable; since on most sets it is neces- 
sary to pull the chassis. I find that fully 
.50cïc of the receivers of various makes come 
through with incorrect dial readings; and, 
when the purchaser buys a new log book, a 
service call is usually the result. Also, I 
would suggest that the dial light bulb be 
placed in an accessible location; since it has 
to he replaced quite frequently. 

RU-ssr:r.t. lt. BYERS, 
103fi Eugene. Indianapolis, Indiana. 



664 RADIO -CRAFT May, 1931 

The Radio Sextant --for All Skies 
Natural radio waves, very much shorter than any hitherto capable 
of being utilized, now determine an observer's position in the 
densest fog or falling rain. These waves, formerly classed as 

"heat" rays, are now open to a great many novel uses. 
AvHERE does the radio waveband 

end? Radio wines as low as seven 
meters are being put to commer- 
cial rase; radio waves down to a 

quarter of a meter are fairly familiar in 
the laboratory; and wavelengths of a thou - 
sandth of a meter have been created by 
physicists. Below this there are ten octaves 
Of frequencies (or thirty billion ten-kilo- 
cycle "channels ") before the electromagnetic 
wanes of light are reached. The higher fre- 
quencies, called infra -red" or "radiant 
heat," are familiar to all by their warmth- 
giving properties; brit, in that vast - range 
between the lowest radio wa t.'. ;ind the 
longest perccittihle rays of warmth, only 
the scientist has been able to find matters 
of interest. While the possibility of utiliz- 
ing these intermediate waves for communi- 
cation has been discussed, it has created 
only a very academic interest. 

However, a very practical tpplictit for 
them, as they exist in mature, has been 
found by ;in American inventor, Paul Hum- 
phrey MacNeil, of Huntington, I.. I. (New 
York), who has demonstrated the practic- 
ability of observing the position of the sun 
on a cloudy day -not from its own direct 

RADIO -CRAFT takes pleasure in presenting to its readers the first description 
of radio's latest achievement -the new Radio Sextant. This new instrument is 

remarkable in that it utilizes radio principles for a practical result which was an im- 
possibility before. It is now practicable tor a navigator, on board a ship or airplane, 
to point the Radio Sextant at a thoroughly overcast sky, even during a falling rain or, 
what is worse, during a dense fog, and so accurately locate the sun -although the latter 
is invisible to the human eye -that its actual position can be determined with a possible 
variation of less than one thirtieth of the breadth of the solar disc. 

Mr. MacNeil, the inventor of the new Radio Sextant, is an architect by profession; 
lie lias worked for a number of years on the instrument, which has recently been tried 
out on the steamship Mauretania, and in perfecting it had to invent entirely new instru- 
mentalities, including a new light -beam amplifier. He had been told by several promi- 
nent radio companies that an amplifier such as he desired is impossible to make; but 
lie, not knowing any better, went ahead and produced one. 

The invention of this instrument shows again that the applications of radio prin- 
ciples have by no means been exhausted, and that new uses can be found almost daily 
by enterprising inventors and investigators. 

radiation, which is absorbed by the water 
vapor tilling the atmosphere, lint by the rays 
which are thereby caused to emanate from 
the clouds, in a direction predominantly 
parallel to the suns rays. On the bridge of 
the Cunard liner Mauretania, on a recent 
voyage, Mr. MacNeil demonstrated his ap- 
paratus successfully to the navigating offi- 

Left, the radio se.r- 
tmit with its arn 
plifier and batter. 
irs. T h e first 
stage (at lower 
right) lias a gal- 
vanometer at the 
left; it throws a 
light.bean into a 
sensitive photo-cell 
:chose outpat is 
passed into the am- 
plilier, shown with 
its power silt 
at the upper right. 

cers of the ship, under conditions which 
rendered ordinary observations impossible. 
'rile possibilities of the invention are not 
confined to finding the posit inns of ships and 
aircraft in heavy weather; but even these 
applications mark the first fund; entai im- 
provement in the art of navigation since 
the design of the chronometer. 

Navigation by the Sun 

It may be explained that the position of 
a ship in the open sea, away from the lights 
and radio beacons of the coast, can be de- 
termined with accuracy only by observation 
tif the heavenly bodies. The "dead reckon - 
jug" enables the sailor to estimate his where- 
abouts by the rate of speed maintained in a 

given direction front his last known position: 
but this c,dcultithin is not certain, because of 
the mobile characteristics of the clement on 
which he is floating, and the effects of 
winds tutti currents. The longer the voyage, 
the greater the possibility of error. The 
errors in finding a ship's position, in the 

t1 
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Fig. 1 

The principle of the radio sextant; it measures 
the angle between the sana and the horizon. 
The meter reads maximum when the image of 
the sun is concentrated on the perforation in 

the diaphragm D 

old clays, may be readily judged fr the 
distortion of the maps and charts then pub- 
lished, as based on the observations of 
navigators. 

To determine the latitude, or distance 
north or south of the equator, is compara- 
tively easy when the sun, the moon or stars 
can be observed. 'Tables are obtainable, 
from which the height of the sun, of the 
moon or of any given star above the horizon 
when it is highest (at actual noon -not noon 
by the clock -in the cause of the sun) may 
be determined for any given position. .\ 
simple observation, with a few corrections 
for optical reasons, suffices therefore to give 
the latitude. For instance, at noon On a 

certain date (the equinox) the sun is in 
the plane of the earth's equator, and there- 
fore appears overhead on the equator. If, 
after corrections have been made, it is found 
that the sun is just halfway between the 
zenith overhead and the horizon, at any 
given place, that place is halfway between 
the equator and the pole, or in latitude 43° 

On the other hand, while observation of 
the sun may show that the time is actual 
Munn at any place, the longitude can be 

f I only by comparison with the known 
tinte at some certain plaice -such as Green - 
wich, England. If a chronometer keeping 
Greenwich time shows that it is 4:00 p.m. 
at Greenwich, when it is 12:00 noon at the 
p ' t of observation, it is then apparent 
that the observer is on the meridian of 
longitude 60° west of Greenwich. During 
the past few years the development of radio 
time signals has mule it possible for a navi- 
gator to check up on his chronometer sev- 
eral tines a shay, if necessary; and thus both 
latitude and longitude can easily be deter- 
mined within a mile by the use of ordinary 
instruments -if the sun can be observed. 

Finding an Invisible Sun 

That if, however, is a large one. In 
stormy or cloudy weather, when no hcatvenly 
body can be seen, it is Most necessary to 
know a ship's position yet most difficult to 
determine it. When the weather is so thick 
that the sun's disc cannot be seen, the navi- 
gator ranted use his sextant. 

The invention illustrated here has uow 
overcome this obstacle. As explained above, 
it does not operate by the direct rays of the 
sun. Too many experimenters have been de- 
feated in somewhat similar researches bv 
the fact that even the infra -red rodiaation 
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of the sun is lost in the atmospheric blanket. 
Mr. i.1acNeil attacked the problem from a 
new angle, and has developed a technique 
by which secondary radiation of wavelengths 
a thousand times longer than those of vis- 
ible light, is detected with accuracy sHfli- 
oirnt tu determine the sun's position in the 
heavens. 

lit the Ordinary sextant, the image of the 
scot, reflected front a mirror, is caused to 
touch the horizon, by adjusting a scale (See 
Fig. 3A). This adjustment does not depend 
upon the steadiness of the instrument, but 
ulpua the angle behyedn the mirrors of the 
instrument; and it is therefore possible to 
make a very close adjustment by turning a 
vernier scrw, and to read at leisure the 
angle between the lower edge or "limb" of 
the .un and the horizon. 

With the MacNeil sextant, when the sun 
is invisible tu the cue, its position is deter- 
mined by the position of the instrument at 
which maximum radiation is received, at the 
very lung wavelength (as light goes; or 
very, very short as radio is rated) of omis- 

f the cloudy sky. This fixes the 
axis of the cylinder above the sextant (Fig. 
1) at the elevation of the stun above the 

Fig. 3 
An ordinary .restart is adjusted till the sana 

seems to touch the horizon, as at .1; the radio 
sextant till the meter reads maximum. with 

the horizon properly nia the cross -hairs. 

horizon; nt the saute tinte, the horizon (II) 
is caused to coincide with the intersection of 
the cross -hairs in the field of view of the 
instrument (Fig. 2.) An adjustment is 
sought, in the light of the observer's esti- 
uuinted position; and then the screw is turned 
until the horizon appears in its correct place. 
'l'he sais elevation is then read off on the 
scale below, and the usual corrections and 
calculations of the navigator are carried out. 
As a matter of fact, this method of meas- 
urement eliminates the caleulattion for varia- 
tion of the solar diameter. 

Should the actual horizon he invisible, then 
resort to the naethtd of an "artificial hori- 
zon" must be sought. ';'his is found by means 
of a small level in the base of the instru- 
ment. 'Tile reflection of its bubble (II'- 
Fig. 2) is brought up to the horizon line; 
the insertion of a situple slide behind the 
half- mirror A serving to divert the optical 
train front the actual horizon to the bubble. 

Detection and Amplification 
The question at once arises, how dues the 

instrument determine the point of maximum 
radiation? 1`'u11 details are not as yet 10 ii- 
tu lue for publication, because of certain for- 
eign patent requirements; however, this 

h of the system may be outlined here. 
'l'he cylinder at the top of the instru- 

ment (Fig. 1) has at its button as parabolic 
mirror lt; the parallel rays of radiation fall- 
ing upon this are reflected to its focus, where 
a sensitive thereto- couple '1' is placed. This 

thermocouple is shielded from the shorter 
rays of light, and heating radiation, which 
are found in normal daylight; it responds 
only to the longer, quasi -radio waves men- 
tioned above. Under their influence, and 
in proportion to their intensity, a small di- 
rect current is generated; this is carried 
through the cable, emerging from the top of 
the instrument in the experimental model 
illustrated, to the amplifier. 

'l'he first stage of the latter is still re- 
served from description; it is stated, how- 
ever, that the efficiency found here has been 
previously attained only in the most delicate 
of laboratory apparatus. A delicate string 
galvanometer, reflecting a ray of light into 
a photoelectric cell, carries the impulse: 
this is then amplified in a conventional 
vacuum -tube amplifier and led to the mete! 
M of Fig. 1. When this meter shows maxi - 
nttnm reading, it is evident that the cylindet 
of the sextant is pointed directly at the sun 

'l'he diaphragm 1) covering the thermo- 
couple ( Fig. 1) is perforated with an open- 
ing equal in diameter to the image of the 
stn; otherwise the necessary accuracy woult 
not be obtained. This is theoretically ca- 
pable of establishing the sui s pusitior 
within twenty seconds of are (about 1 /9C 
of the sun's apparent diameter) on the 
cloudiest day; under difficult conditions of 
demonstration, on a pitching ship in heavy 
weather, it did so within one minute of are. 
The latter angle corresponds to about 60IC 
feet on the surface of the earth. 

The current generated in the thernocouplt 
l' may be in the order of one microampere; 
if the sun's rays were received with ever 
it fraction of normal fair-weather intensity. 
screens over the detecting cylinder woulr 
be required. The reading of the meter, o 
stated above, is taken at its maximum; and 
no arbitrary figure for this value is required. 
When the greatest intensity of radiation it 
found, the observer brings the horizon line. 
or bubble, to the cross hairs of his field of 
vision (Fig. 311); and the reacting is ther 
taken from the scale beneath the instrument 

It will be observed that the cylinder of 
the sextant illustrated is adjusted to a higt 
angle, for the sun's position. For different 
latitudes, this elevation may be altered by 
means of another vernier scale, for the great- 
est convenience in observation. 

Mr. MacNeil, who is an architect by pro- 
fession, has been working on this device for 
several years. }hying overcome the funda- 

(Conlinved on page 696) 
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Fig. 2 
The optical train of the MacNeil radio sextant; 
the horizon may be sighted directly at /I, or 
found by the bubble of the spirit level at Ill. 

The mirrors are silvered only partially. 
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The "L -32" Ultradune All -Wave Receiver 
A highly- sensitive receiver embodying the latest devices of the 

radio technician 
By H. J. COX" 

Anyone who has experimented with re- 
ceivers operating over the wide range of 15 
to 55(1 meters will recall the difficulty of 
tuning at short wavelengths when the tuning 
condenser has a high capacity; and, on the 
other hand, the large number of coils needed 
to cover the longer wavelengths when the 
condenser has the low capacity so desirable 
for satisfactory tuning at the shorter wave- 
lengths. 

FOR some time there has been a de- 
mand for a sensitive superheterodyne 
capable of tuning in the shorter 
wavelengths, in addition to the usual 

broadcast assignments. To meet this situa- 
tion the well -known "Eltra dune" receiver, 
conceived in its original forni by Robert E. 
Lacault, has been redesigned. In the im- 
proved design, the principles of exceptional 
sensitivity, selectivity, quality, volume, good 
appearance, kit construction, ease of con- 
struction and operation, and low cost, which 
were embodied in the earlier Ultradvne 
models, have been retained by the design- 
ers of the "Model L-32" C'Itradyne. 

It was desired to have an ".11I -A.C." set 
design capable of covering the wide tuning 
band from about 15 to 550 meters. The 
necessity of changing plug -in coils was rec- 
ognized; since maximum sensitivity at all 
wavelengths is desired, and a switching sys- 
tem would constitute a source of undesired 
loss. The problem finally was solved, in 
a most satisfactory manner, by designing 
the R.F. coils to plug into their respective 
sockets through holes provided in the top 
of the shielding, as shown in Fig. A. 

Perhaps the most important contribution 
to the success of the design of the "Model 
I:3.2" is the dynatron oscillator (\-2, Fig. 
1). This feature eliminated interlocking of 
controls on the high frequencies, and critical 
tuning. (Information on this type of oscil- 
lator appeared in the February and March, 
1931, issues of ltanto- CRAFT.) 

Double Tuning System 
By comparing the schematic circuit, Fig. 

1, and the illustration of the placement of 
the parts, Fig. B, the solution here obtained 
will become apparent from n few words. 
When using the "broadcast- band" set of 
plug -in coils, the small St) -nunf. variable con- 
denser (Cl in Fig. 1, which is controlled 
by the knob shown at the lower right of 
the front panel, Fig. A), is connected in 
shunt to the 250 -nnmf. main tuning con- 
denser (C2 in Fig. 1 and Fig. 13) and acts 
as a "trimmer' to compensate variations in 
the circuit. And, the large (250- mntf.) and 
small (50- nnnf.) sections of the two -section 
oscillator tuning condenser (C3 -C4, respec- 
tively, in Fig. 13) are connected in paral- 
lel. Thus, the single -control "equacycle" 
variable condensers ('2, C3, C4, turning 
through an arc of 270 degrees, in conjunc- 
tion with the correct set of plug -in coils, 
cuver the waveband from 2(5) to 550 meters. 

\Thera using the other four sets of plug - 
in inductances, the circuits of two of the 

Fig. B 
The 'L.32" with shielding removed to show positions of parts; the insulating strip is the can 
at the right increases sensitivity. In this node!, the local 3:e2 is included. but it is omitted if 

location dors not require it. Complete constructional prints are available. 

Chief Engineer, Trend Radio Co. 

variable condensers are automatically 
opened; this is made clear by reference to 
Fig. 2, which shows the circuit -closing jum- 
pers on the two "broadcast -band" coils. 
The operation then is somewhat different: 
the little "trimmer" condenser, Cl, becomes 
the "antenna tuning" condenser; and Cl, 
the small section of C3 -C4, is the only tuning 
capacity in shunt to 1.3. Condensers C'2, 

Fig. A 
Completed chassis of the "L32 ": there are 
five sets of plug-in coils. cehich are inserted 

through the holes in the top of the shield. 

C3 -C4, all rotate under control of the stain 
dial, but only C4 is effective. Consequently, 
at the shorter wavelengths, dial (by the 
main tuning dial and the "trimmer" knob) 
operation has been selected to obtain maxi - 
tnttna sensitivity; while the choice of tuning 
capacity "spreads" the shorter -wave tuning 
bands. (At the present time there is no 
provision for introducing circuit oscillation, 
to enable C\C. stations to be tuned in.) 

Another fence to be hurdled was the "in- 
termediate frequency" or, as we like to call 
it, time "I.F.;" it was found, that with a 
sufficiently selective antenna circuit to ntect 
present -day broadcast conditions, an I.F. of 
245 kc. resulted in minimizing trouble clue 
to double -bent tuning. (Please do not call 
this effect "double harmonics "; that's some- 
thing entirely different.) 

Novel Heterodyning System 
Next to arise was the question of mixing 

the signal and oscillator frequencies to ob- 
tain this I.F., or difference frequency. And 
here we write a new page in the history 
of superheterodyne receivers. After consid- 
eration of the relative merits and demerits 
of all the accepted systems of coupling, a 
circuit has been evolved wherein the signal 
and oscillator circuits are isolated in nearly 
every sense of the word! Checking over the 
schematic circuit, it will he noted that every 
portion of the oscillator, \"2, returns directly 
to ground- except the filaments, screen -grid 
and plate. .1nd, by checking further, we 
find that resistance -capacity filters prevent 
ILF. energy from hacking upward and into 
the other tubes in the set. As a matter of 
experiment, the use of an independent "A" 
supply has proved that no coupling exists 
yin the ".\" lends. Except for the two holes 
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Fig. 1 
In the "L-32" I'/tradyne, L6 is the 2,250 -ohm field of a dynamic reproducer; R18 compensates for differences in the resistances of fields. The 
"local" switch Sw2 is required, in congested localities only, because of the receiver's high sensitivity. An .00015.mf. trimmer shunts C3. 

through which the plug -in coils are manipu- 
lated, there is no coupling between the sig- 
nal- frequency inductance L1-L2, and the 
oscillator- frequency inductance L3; an al - 
inum wall separates the shield can into two 
compartments and thus isolates these coils. 
A clue to the coupling means may be found 
in the remark that insulating the aluminum 
partition from one side of the can will im- 
prove prove the sensitivity of the receiver. This 
insulating strip, which may be of any con- 
venient material, is shown in Fig. 13. (\1-e 
will leave it to the readers of ltanto-Cs.tr-r 
to suggest just how the 1.F. is obtained; the 
starting point being that the operation Is 
perfectly satisfactory.) 

The sensitivity of the "L -32" may be con- 
sidered with reference only to the input of 
the I.F. amplifier. Laboratory tests indi- 
cate this figure to be 4 microvolt -for the 
standard output volume. Most of this sen- 
sitivity is clue to the use of tuned I.F. trans- 
formers. 

Design of the I. F. Amplifier 
These are shown in the schematic circuit 

as 'l'1, 1'2, T3. Each coil is honeycomb 
wound, the primary being spaced 1 inch 
from the secondary. 'l'he primary is the 
lower coil, 11/.. inches from the aluminum 
base on which is mounted a two- section trim- 
mer condenser of 70 f. size. (These trim- 
mers are adjusted from the underside of the 
chassis.) To obtain satisfactory results, 
each I.F. coil must he held to close toler- 
ance limits; and the manufactured units, lab- 
oratory- tested and rated, meet these speci- 
fications. Each I.F. transformer is enclosed 
in an aluminum shield can, 41/, inches high 
and 31/2 inches in diameter. The mutual 
coupling between each primary and secon- 
dary determines the selectivity of the I.F. 
amplifier; which will have a "flat top" char- 
acteristic without the need for staggering 
the resonance points of each circuit with 
consequent loss of sensitivity. 

It is quite a trick to handle the tremen- 
dous gain of an amplifier system having a. 

sensitivity of 1A- microvolt. An adequate 
number of by -pass condensers, correct place- 
ment of parts, short leads, sufficient shield- 
ing, and careful selection of circuit and parts 
(Constants, have harnessed this power. 

Excellent Audio Channel 
Fidelity in reproduction is clue, in part, 

to the use of a resistance -capacity- coupling 
between the screen -grid power second -de- 
tector V5 and the first A.F. amplifier tube 
VG. "Parallel -plate feed," between V6 and 
the power tubes, is another factor. 

Contrary to the ideas of some set build- 
ers, the power transformer does not intro- 
duce han by inductive coupling into the 
circuits of V1 or V2. (The particular 
power transformer selected is largely re- 
sponsible for this.) In fact, the hune level 
is below audibility at n short distance from 
the reproducer. This condition holds for the 
entire waveband. The constructor will lind 
that short -wave stations will conic in with 
the sane quietness apparent on the longer 
waves. 

'l'he tray or chassis of No. 14 gauge alum- 
inum measures 1114 x 181/2 x 31/2 inches 
high. The overall height of the assembly is 
81/ inches. 

Each screen -grid tube has its individual 
al shield can; except for time oScil- 
laator, which is in the saune compartment as 
oscillator inductance 1.3. 

'l'he 2,250 -ohm Petri of the dynamic repro- 
ducer is used as une of the chokes I,6 in 
the filter system of the power pack; resistor 
R18 may have the correct value to com- 
pensate for variations in resistance of the 
field coil. The output push -pull trans- 
former, '1'5, is encased with the reproducer. 

Resistor R1 ordinarily is not needed; al- 
though at the shortest wavelengths it may 
not be possible to obtain dynatron circuit 
oscillation without it. Resistor R2 is not 
used in the latest models. 

Details of Construction 
"Variable mu" tubes (described in the 

preceding issue of ItAIno-CR.trr) may be 
used as I.F. amplifiers in the L-32 Ultra - 
dyne This is recommended only in the near 
proximity of a powerful station; since the 
sensitivity suffers somewhat. Only the Ma- 
jestic '51's have so far been tried by the 
writer. No circuit changes need be made; 
merely plug the '51's into the positions for 
V3 and V4. 

Switch Sw2, in the newer sets, is con- 
nected as shown in Fig. 1; the antenna post 

mast be wired first to the switch contact 
and then to L1. This system of connecting 
the local- distance switch has been found 
most effective. 

'l'he volume control R27 must be insulated 
from the chassis; this jotentiometer is con- 
trolled by the left knob. 

Reducing the plate potential of the dyna- 
tron oscillator to 25 volts has improved the 
operation; the screen -grid then has a poten- 
tial of 85 volts. 

A trimmer of .001115 -mf. capacity (not 
shown) shunts C3 for better tracking. It 
seldom will require adjustment, and is in 
use only on the upper broadcast band. 

Time volume control 1117 is a potentiometer 
of the tapered -resistance type. 'l'he shaft of 
this unit carries the off -on switch. Choke 
1.5 is a 15 -henry unit. Condensers C14 
C15, C16, C17 are electrolytic units of tit 
dry type, and are mounted in a horizontal 
position on the under side of the chassis. 

Although it is not likely that many ex- 
perimenters will be aide accurately to dupli- 
cate the coils required for the "Model L -32' 
L'Itradyne, some of the details of their de- 
sign Hilly be of interest. 'l'he primaries and 
secondaries of the I.P. transformers 'l'1 
'1'2 and '1'3 are made by winding narrow 
honeycomb coils, each consisting of approxi- 
mately 500 turns of No. 32 D.S.C. wire 

(Continued on page 689) 
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The "SWS -9" Short -Wave Superheterodyne 
A single, shielded, plug -in unit is easily exchanged to shift the 
waveband on this A.C. single- control receiver of high sensitivity. 

The range can be extended up to 550 meters. 

];OCT eight months res ngo, it was de- 
i[^\s Bided to start research nines: on a 

new short-wave kit set which, when 
finished. would have the features con- 

sidered most desirable in a modern receiver; 
nd, also, that certain 1iisaclvaIitluges inher- 
lnt in the ordinary run of short -wave re- 
eivers should he circumvented in the new 
lesign. 

Among the features desired in the new 
:et were control non -critical from every 
tandpoint; coils y-lìich could Ile inter- 

:hanged with no more trouble than plugging 
in a pair of phones; not More than one 

plug -in coil for each waveband, a volume 
control; and output equivalent, in both tone 
and vol , to that of expensive Ilroacleast 
;ets. The sensitivity should he above that 
of other short -wave sets, selectivity suffi- 
cient to completely eliminate any chance 
of interference, the gain at all frequencies 
substantially the singe; and the reveller 
must time both short-wave broadcast and 
C. W. stations with equal facility :old effi- 
ciency. One requirement, probably more 
important than any of the other., was that 
the receiver must operate entirely from the 
. \.c. line; and that the cling nt.s neces- 
sary for this must be huilt on the same 
chassis as the receiver, and introduce abso- 
lutely no hum. 

Simplification of All Controls 
The disadvantages, of the ordinary set, 

to be overcame are as follows: absence of 
volume control; extremely critical and knife - 
edged regeneration control; a regeneration 
control whose setting varies with every fre- 
quency; plug -in coils that make necessary 
a major operation in changing; low output; 
and, in most cases, two dial controls. 'Phis 
article is intended to cover each point in 
the design :Intl construction of the "Sl1'S -it 
set "; and thereby to enable any experi- 
menter both to see the worth and desira- 

By JOSEPH I. HELLER, E.E. 
llility of the ideas incorporated, and to con- 
struct this receiver with a minimum ex- 
penditure of time and effort. 

Let us take the features desired and show 
how It was possible to evolve a rather rough 
idea of the finished set, by merely making 
sure that all of the desirabilitics were in- 
cluded in the design. 

First, we have non- critical control. As 

iuunedia tcly conies to mind; and so it was 
decided the receiver must he a superhetero- 
di ne and thus free from critical regenera- 
tion settings. This circuit, too, has other 
advantages. 

The problem of the plug -in coils was a 

liard nut to crack. It was early decided 
that they would have to he operated from 
the front of the set, making it unnecessary 

anyone knows who has ever tuned a short - 
v.ave receiver, the regeneration control is 
probably the most temperamental adjust- 
ment ever conccil ed fur use in any set, 
whether hruacleist or short wave. The 
most sensitive portion of the detector's 
characteristic is at such an extremely critical 
point that, by the time a station has been 
sufficiently well tuned hi to be audible, 
most of the pleasure has been eliminated 
team the proceeding. 

The answer to this problem is to incor- 
porate the regeneration control in such a 
circuit that it will be isolated from the 
frequencies Irving received; by so doing, it 
finny he adjusted at the point of greatest 
sensitivity. The superheterodyne principle 

Fig. A 
In this front view of the 
"SIP'S -9," the single plug- 
in inductance LI is sent 
in itr shield. This unit 
contains both oscillator 
and antenna coils, the de- 
tails of which are shown 
in Fig. 4. The power 
pack. at the left, rear, in- 
troducer no perceptible 
hum. This set hunes with 

superb COST. 

to lift or remove any covers or to search 
around in the dark for sockets. Only one 
coil must he used. Since the design was 
it superheterodyne, and absolutely no hand- 
capacity effect from the coil was permis- 
sible, it became necessary to do two things: 
first, to put both oscillator and detector tun- 
ing inductances in the sane unit; and, 
second, this unit had to be perfectly shielded. 
It will be seen, later, how neatly and effec- 
tively this last item was arranged. 

Most manufacturers of short -wave re- 
ceiver kits, for smile strange reason, have 
repeatedly neglected to include volume con- 
trols, making it necessary either to detune 
the set, or lower the regeneration control 
(the latter expedient being impossible when 
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Chief Engineer, Il ireless Egert Engineering. 
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5 and 6. 

receiving CW signals. Therefore, a vol- 
ume control was included in the design. 

In order to make the output equal to 
that of the ordinary broadcast set, it was 
decided that two type '45 tubes should be 
used in ptash -pull, preceded by a sangle "27 
first Al.'. amplifier. As a result, it was 
Inter found, after the construction and ad- 
jalstutents had been made, short -wave broad- 
cast stations gellenill cane in with the 
sauce tone and volmuc as program's on the 
ordinary well -built broadcast receiver. This 
made possible, for the first time. the actual 
enjoyment of the program for its musical 
and entertainment value, in addit' to the 
thrill of hearing a distant station. 

When correctly used, the superheterodyne 
circuit is capable of exceptional sensitivity 
and selectivity. A major factor in obtain- 
ing both these effects is the use of the tuned 
air -core I.F. transformers 1:2, 1.3, L4 shown 
ill Fig. 1. 

Since very little amplification is necessary 
at the frequency being received (merely 
e gh energy being required to beat with 
the oscillator), the gain is the same for 
all signal frequencies. 

Tin; regeneration control takes care of 
C't\', IC\1', and voice recept' . When con- 
sidering the problem of hum resulting from 
A.C. operation. it was believed that, if a 

perfectly- shielded supply source were placed 
properly, there would be no pickup of the 
hum. After quite a bit of experimenting, 
this result was obtained; and here is a re- 
ceiver with absolutely no hum, although the 
power -supply apparatus is mounted di- 
.ectl- on the same chassis with the receiver 
proper. 

After listing the desirable points, and 
their preliminary solution, couaplete specifi- 
cations will be given for building the short- 
wave .\.('.- operated superheterodyne receiver 
which looks like a broadcast set, tunes like 
at broadcast set and sounds like a broadcast 
set. 

Assembly of the Receiver 
Let us begin with the chassis, which con- 

sists of an inverted tray measuring 10 x 
20 x 2 inches; it is made of 3/32 -inch alu- 
min , bent over on all edges. 

In the specilìcat s which follow, both 

in the figures and in the text, dimensions 
for holes for audio transformers and chokes 
are not included; since it is felt that most 
constructors will prefer to use their own 
transformers. The placement of the trans- 
formers, in the factory model, however, is 
shown in the photograph reproduced here. 

The shield can for the oscillator and first 
detector tubes and tuning condensers is 
made of 1 /16-in. aduntinuut and measures 
4? x 5 1/5 x 81,2 inches; it is provided 
with a cover. 

The shield can for the inductances of the 
oscillator and first detector circuits is made 
of 1.2 -ounce copper and measures x 3 7/16 
x 21/2 inches deep; into its rectangular open- 
ing fits at bakelite plate 2 x 3 7/16 x !a 
inch thick, which is drilled for five General 
Radio pin -plugs (four of these being spaced 
9 /1(i -in., and the last one, to "polarize" 
the construction, 1 in.). 

Since both oscillator and detector coils 
are wound on the saine tube forms, the 
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Fig. 3 
Details of L4; the tickler winding, 5 -6, does 
not appear on coils L2 and L3. The grid lead 

is shielded. 

coupling between then; is rather high. It 
is therefore necessary to use a high inter- 
mediate frequency (16(x) kc.) in order to 
prevent the detector from being blocked 
by the oscillator. 

The specifications for the I.F. coils are 
given in Fig. _: note that no two are alike. 
Care should he taken to wind exactly the 
specified number of turns in exactly the 
manner illustrated. It is not believeti that 
any undue trouble will be experienced in 
the construction Of these items; although, 
if you can buy them ready -Made, this is 
preferable. 

.\ detail illustration of one of the I.F. 
inductances, 1.4, serves to illustrate the gen- 
eral construction of all three I.F. trans- 
formers. (Fig. 3). 

It will be noticed ;also that the filtering 
system for each stage is included in all 
but the first radio -frequency coil. Screen - 
grid tubes are used for both first and sec- 
ond detectors. In Fig. 4 are given the 
specifications for the three plug -in coils; 
these should be made with extreme care, 
since upon them depends to it great extent 
the frequency coverage possible with this 
type of set. In the regular factory model. 

the shields for these coils are made of 12- 
ounce copper, suitably bent and seamed, 
and heavily coated with crystalline lacquer. 

The top (over -all) cover is made of steel, 
.1136 -inch thick; it Measures, inside, 6 :y x 

101/4 x 201 inches lung (added to which is 
a mounting flange /4 -inch wide). Holes 
are drilled in one end for the antenna and 
ground binding posts. It is heavily covered 
with black crystalline Lacquer; dull black 
lacquer is used on the inside of the over- 
all shield, which is bent to shape. All wir- 
ing should be made as direct as possible. 

Adjustment and Operation 
Now a few words as to the adjustment 

of the receiver; turn all the I.F. adjusting 
condensers (which can he reached through 
the top of the I.F. transformer cans) all 
the way clown. Put the tubes into their re- 
spective sockets. If everything has been 
wired correctly, it will be found that, on 
placing the hand on the first I.F. screen - 
grid tube and bringing the volume and re- 
generat' controls on, loud "static" will be 
heard; it may be that a regular long -wave 
broadcast station will also be heard. Turn 
all the intermediate condensers out, about 
half a turn each, and plug in the largest 
coil. On tuning the main controls over 
their entire range, a point where n station 
is beard rather weakly will probably be 
reached. \1'itlt the station tuned to the 
loudest possible volume, adjust all the in- 
termediate condensers with a baakelite screw- 
driver until the star is as loud as you 
can get it. (Do not have the regeneration 
control all the way on; but leave it at 
some point below oscillation.) Tune very 
carefully, as the intermediate times sharply. 
If you have had any experience in tuning 
such receiver:., you will tint that you will 
be able to make a rather good job of lining 
up the intermediates, by merely adjusting 
for the static level. 

The adjustment of the regeneration con- 
trol sl Id be left at some point which gives 
maximum response for one station; and 

(Continued on page 691) 
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first -detector indactanre.s, that are combined in 
one .shielded roil unit. L1; this pinos into a 
front -of -panel receptacle, as shown in Fig. A. 
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Operating a "Radiola 28 "with Two-VoitTubes 
Slight alterations are necessary to convert these favorite old supers 

to use modern tubes, and give improved output, inexpensively 

By F. L. SPRAYBERRY 
Seven of the new '30 type general pur- 

pose 2 -volt tulles and a type '31 2 -volt power 
tube were inserted in the sockets after 
proper connections to the batteries. Al- 
though only the loop was used as a pickup, 
tremendous volume was obtained. Of course, 
the power tube became overloaded; and it 
could not he determined whether the greater 
part of the distortion was due to oscilla- 
tion of the intermediate amplifier or to the 
power tube's overloading. 

It was clear that a power tube of greater 
capacity must be used. Upon examination 
of tube characteristics, it was found that, 
with a plate potential of 135 volts, a single 
'71A or two '32's would give the greatest 
output; a '71.1 gives :350 undistorted milli - 
watts and two 31's 300 undistorted milli - 
watts. A '51.1 was first tried, and most of 
the distortion disappeared; however, there 
were traces of oscillation when the volume 
control was advanced. 

This presented a real problem though, of 

TIlE practicability of operating the 
older series of Radiola superhetero- 
dynes with two -volt tubes has been 

debated among radio men for some 

time. It was contended that the mutual 
conductance of the ':30 and '31 type tubes 
is so high that it would he impossible to 
use these tubes, because of circuit oscilla- 
tion and distorted audio output. The ques- 
tion then arose, whether these faults could 
be overcome? With these two requirements 
in mind -the control of oscillation and a 

proper output tube -the writer started ex- 
perimenting with, first, a Radiola "28 "; 
second, a `25 "; and, last, an "A11- 812." 

Initial Experiments 
Upon examining the battery cable of the 

"28," it was decided to remove some of 
the leads (intended for six dry -cells in series - 
parallel); retaining only two leads for the 
filament circuit operating fron) a 8 -volt stor- 
age "A" battery. 
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Schematic circuit of the "Radiola 28" (are also pane 6531, slowing needed changes. 9 "Type 
934' Connectarald may be used externally, instead of opening the catacomb to introduce RL. 

The numbers of One "whisker" connections, 1 -19, are stamped on the under ,ide of the bakelite panel. 

course, it could be overcome in several ways 

by the use of laboratory equipment. But 
it was realized that, whatever was clone most 

be simple, if thousands of owners of "28's" 
who have not proper equipment are to be 

enabled to make the adjustment with little 
trouble. 

Suppressing Circuit Oscillation 

It was finally decided to use a series re- 

sistor, or grid suppressor (R1, Fig. 1) in 

the grid circuit of one of the intermediate 
tubes. This was clone, and with gratifying 
results. After reconnecting the set, it was 

found that, with both volume control and 

filament control rheostats turned on full, 
there was not even a trace of oscillation. 
Next, it was decided to try two '31 -type 
tubes in the output stage, connecting them 
in parallel; (grid to grid, plate to plate, and 

filament to filament); in order to obviate 
extra wiring, a Lynch "Tubadapta" was 
used. No reduction in the output was no- 
ticed (in fact, none was expected); for 
the two '31s give approximately the same 

output as one '71A- providing the sanie 

plate voltage is used. 
The exact procedure for changing the 

Radiola `28" will now he given; these in- 
structions should be followed as closely as 

possible -especially if the constructor has 

not had previous experience with these re- 

ceivers. 
The chassis of the `28" is first freed 

from the cabinet, by removing four large 
mats from the under side of the cabinet 
housing the chassis. 'l'hese are between the 
battery partment and the chassis cabi- 
net; they are not the nuts which hold the 
chassis cabinet to the battery compartment. 

Remove the four screws and pull the 
chassis forward; then take a small screw- 
driver and loosen the clamp which hold 
the battery cable to the cabinet. Loosen 
the two long screws that hold two fixed con- 
densers to the cabinet; then lift up the 
clamp and pull the battery cable up through 
the large hole in the cabinet. The chassis 
and battery cable, with its attached 1:y1:aass 

condensers, can now be lifted free of the 
cabinet. 

Remove the wooden slanting panel by 
unscrewing four wood -screws at the right 
end, and three at the left, underneath the 
frame. The panel can now he lifted off the 
chassis; its removal will give plenty of 
room to work. 

The next thing to do is to straighten out 
the battery cable; the first step being to 
cut off all "A-} -" or positive leads except 
the yellow -with- red -tracer; and remove all 
".%-" negative leads except the black -with- 
yellow- tracer. Next, cut apart all leads 
that are fastened together; so that you have 
as maroon, a red- and -maroon, a red, a black - 
with red- tracer, and a green wire marked 
"C +." Cut this green lead off short, and 
tape it up. 

The cable will now be as follows: yellow- 
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Fig. 2 
To remove the assembly from the catacomb, 
this is placed in hot W¡ter until the wax is 

sufficiently softened (not melted). 

with -red- tracer, "A +11--C-1-"; black -with- 
yellow- tracer, "A -"; green -and- black, "C- 
4.5"; black- with -blue -tracer, power tube 
"(' -"; maroon, "11 +45 "; red- and -maroon, 
"IS +90 "; red, "R +135; black- with -red- 
tracer, "R -" connection for fixed condens- 
ers attached to battery cable. (The tech- 
nician may prefer to keep the original Ra- 
diola Battery cable intact, substituting there- 
for a standard 7- or 8- conductor cable. - 
fidilor.) 

Removing Catacomb 
Now remove the catacomb cover, by tak- 

ing out two omehine- scree s at each end and 
three on each side. With n punch, knock 
out the leaden seals at each end; the cata- 
comb cover can now be removed, revealing 
a Bakelite panel (P, Fig. 3). pull cata- 
comb unit over towards the rear so that it 
is upside clown. 

Remove the battery cable's connecting 
strip, to get it out of your way; this is 
done by loosening the screws holding it to 
the terminal strip. There are seven of these 
screws: three at the left end, three at about 
the center, and one at the extreme right. 

Next, turn the catacomb unit over, set 
it in place, and unsolder the nineteen wires 
(called "whiskers, ") connecting the cata- 
vumb to the terminal strip. 

There are twenty -three connecting lugs on 
the terminal strip, to which the 19 whiskers 
from the catacomb connect as numbered, 
respectively, in Fig. 1. These leads are held 
in place on the catacomb by means of holes 
through the bakclite panel; do not remote 
them from the holes. If they are kept in 
that order, there will not be any difficulty 
in getting then resoldired properly. 

Remove the 3 -lies filament connecting 
strip, by loosening the 19 holding screws. 

The next is the must difficult; the cata- 
comb unit st be removed from its con- 
tainer. This is done By placing it in a pan 
of boiling water for about five minutes. 
1)o not allow the water to cover the unit 
more than half -way (See Fig. 2.) Watch 
it carefully and do not allow it to stay in 
the water longer than is necessary. After 
it has been in the water about two or three 
minutes, insert a screwdriver under the 
Iatkrlite panel and lift upward; if the unit 
slips, try the other end the sauce way. If 
both ends slip upward, have someone hold 
the catacomb unit for you (with a cloth 
at each end, to protect the hands) and pull 
upward until the unit is free of the con- 
tainer. Turn it over, with the bakclite 
panel down, and let the beeswax harden. 
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Then examine the unit; on one side, at 
the rear, you may find x strip of insulating 
material, about 1/4-inch wide, held in place 
by the screws which secure the unit to the 
panel; it is woven under and over these 
screws. Work it loose with a screwdriver, 
and pull it free of the unit with it small 
pair of pliers; this will expose thin copper 
strips making connection to the socket ter- 
minals. 

We are interested in the two strips mak- 
ing contact to the fourth socket; particu- 
larly the grid terminal; the plate terminal 
utereiy helping to identify the fourth socket. 
Sixteen of these copper strips are exposed; 
we are interested in the 7th front socket 
No. 1, which is the grid terminal of the 
second intermediate tuhe. Reference to 
Fig. 1 will allow you to identify it; be sure 
of it before proceeding further. After you 
are certain you have identified the grid ter- 
minal of the second intermediate tube, take 

Fig. 5 

Introduce RI between socket Ko. 4 and grid 
lead. A'CS will usually require no attention. 
The assembly must be handled with great care, 
to break no connections. (Caution: To avoid 
injury to the ryes, remove the whiskers care. 

fully, to prevent the solder's spattering.) 

a small pair of scissors or snips and cut the 
thin copper strip. 

Now check, with a continuity meter be- 
tween grid of tube and copper strip, to 
sec if you are right. If you are right, solder 

.two 2 -inch wires to the two pieces of cop- 
per strip, then a 1,000 -ohm resistor (lt1, 
Fig. I) to the two wires connected to the 
copper strips. Ile sure the resistor lies 
flat, and insulate it from troy possibility 
of contact with the container when the unit 

is replaced in it. This can be done by wrap- 
ping the resistor with insulating paper; or 
scraping some of the beeswax from the bot- 
tom of the container, heating it and pour- 
ing over the resistor until this is covered. 

Tone and Volume Control 

A tone control can be used to advantage 
on this receiver; it may be one of the types 
described in the article, "'Pone Controls in 
Commercial Radio Sets," in the January 
and February, 19:30 issues of R.%tno- CRArr. 
The type recommended by the writer is 
shown in Fig. 1 of the January 1930 issue, 
and consists of a variable resistor, R1, con- 
nected fr the grid of the tube, to "C-" 
the can, or the filament circuit. 

This is easily applied to the "Radiola 28" 
and it will act not only as a tone control, 
but also as a volume control. 

Since this receiver will, in nanny cases 
be operated with an external power am- 
plifier connected to the first audio-frequency 
jack, it is desirable to connect the tone con- 
trol across the grid circuit of the first audio 
tube. It will be just as effective here as if 
it were used in the last audio stage; and 
you will find that it does not give that 
peculiar "barrel" distortion effect, as do 
so many forms of tone control. 

After making connections to the grid cir- 
cuit of tutee No. 4, by inserting the 1,000- 
ohm resistor in the grid circuit, solder a 
wire to the grid connection of socket No. 7. 

The terminals of the latter are in the same 
relative position as those of socket No. 4; 
in cease of doubt, you can, of course, check 
between the thin copper strips and the grid 
terminal. 

The wire soldered to the grid terminal 
of socket No. 7 should be approximately 15 
to 16 inches long; and a hole just large 
enough to accommodate it, should be drilled 
in the bakclite panel of the catacomb unit. 
The wire is then drawn up through the 
bakclite panel and pulled tight. 

To complete the tone control, mount a 
variable resistor at a convenient point on 
the panel. The writer used a 0- 50,000 ohm 
"Clarostat" for this purpose; although any 
good grace of resistance unit, with a value 
between 11 and 500,000 ohms, will serve. 
The other side of the variable resistor is 
connected to any convenient point of the 
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TUBE FILAMENT A- 
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6 -VOLT 
STORAGE BATTERY 

Left, wiring below the atxminnm plate, which covers the hakelite panel. The filament lead X is 
to be taken from post alt and lengthened as at X ?. Right, the schematic circuit for operation 

from a 6 -volt storage battery, with 9 tubes. 
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This circuit adds two stages of screen.grid R.F. amplification to the intermediate amplifier of the ..k 1/ i . 
is employed. Connections for a 6 -volt battery are shown. 

a different frequeucyehangcr 

A Home -Made Super for 2 -Volt Tubes 
THE writer had originally in wind to 

adapt the "Roll-Your-Own" super 
(described in the November, 1930, 

and 11larch, 1931, issues of 1t.vuno- 

t'am-r) to the new two -volt tubes, as he 

promised in his last article; but, after many 
experiments, he decided to dismantle the set 
and rebuild it. The results thus obtained 
have been very gratifying. 

Reception is limited by the noise level 
only, which depends upon location. Sta- 
tions have lucen tuned in from coast to coast, 
including two in Mexico and one in Cuba. 
In fact, it was possible to get California 
nearly every night during the past winter, 
through the blast of about twenty -five ra- 
dio stations in this vicinity (Oak Forest, 
iii., a suburb of Chicago); high -power sta- 
tions like WLW, KMOX, WIIAS and WOC 
are received at midday on the loud speaker. 

By W. E. SMITH 
Rearrangement of Components 

The schematic circuit (Fig. 1) differs 
somewhat from that shown in the November 
issue; after quite a few experiments with 
the ttvnatron oscillator, it was decided to 
use an inductively- coupled oscillator of the 
usual hype, with a '30 tube. As will be 

seen from the baseboard layout (Fig. 2). 
the arrangement of the receiver has been 

changed considerably. The oscillator coil 
IAi and the modulator coil I._ are placed in 
one compartment shield, 31/, x 5 x 5 inches, 
one inch apart, with their axes parallel. 
It may he stated here that the degree of 
coupling has much to do with the loudness 
of signals obtained. With a primary of :3.5 

turns, about 22y, volts on the plate of the 
oscillator is sufficient; 45 volts will increase 
signal strength, but may not be desirable. 

The first 1t.F. tube '6E, the antenna e it 
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Fig. 2 
The layout used by Mr. Smith; the oscillator coupling is obtained between the fields of the two 
coils L2 and L6. The tubes V2, F3 and V7 have individual shields, as well as the coils L4 and L5. 

1.1 and its tuning condenser Cl are con- 
tained in one shield, measuring sa. x 8 x 6 

inches; it is essential that this stage, as well 
as the mmduhtOF stage V_, he well isolated, 
if cross -talk is to be avoided. \-1 is a '32 

type screen -grid tuhe, with 13.5 volts on the 
plate and 971 /., on the screen -grid; the lat- 
ter electrode is fed through an R.F. choke 
and by-passed to graund by an .01 -mf. con - 
denser. A Iaias of 3 volts for the control - 
grid is obtained through the drip in the 
filament resistor, if a storage battery is used. 
Otherwise, biasing batteries are used. 

The uautulatoi \''L is also a '34, with sim- 
ilar plate and screen -grid voltages, but a 
c(mtrol -grits bias of 4 volts. 

Details of Coils 
The antenna coil L1 has n secondary of 

I I5) turns of No. :i0 enamelled copper wire, 
space -wound on a x 2 -inch form, with 
12 turns of the same wire, at the low- poten- 
tial end, for a primary; it is tuned by a 
.o0oa5-oaf. variable condenser. 

The modulator veil 1.2 has a secondary 
of 105 turns of the s,uuc wire, space-wound 
also, amid tuned by :t similar capacity; its 
primary is s0 turns of No. :35 enamelled, 
bunch- wound, as close to the low -potential 
end of the secondary as possible without 
touching. A slut for the purpose was wade 
with a hacksaw and a small tile. 

'l'he intermediate -frequency transformers 
and the audio cad remain as described in 
the previous articles inentiuned above. The 
second detector V4 has a .00025 -tuf. grid 
condenser C8 with a leak R7 of 50,000 ohms 
resistance. The bypass condenser Cî in the 
plate eircuit is a .001 -mf. capacity, and the 
tickler is shunted Icy a 3,0)0 -ohm variable 
resistor 118, of the sane value as the volume 
control RI in the antenna circuit. 

The output tube \ -6 is a type '31, which 
should feed into a high impedance load, such 
as a magnetic or inductor -dynamitic repro- 
ducer. It was thought unnecessary to in- 
clude a tone control; as the writer believes 

(Continued on page 693) 
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REPAIRING SCREEN -GRID TUBES 
By Frank C. Atkinson 

DON "l' throw away a screen -grid tube if 
the control -grid tip should pull off the 

top, leaving only the lead sticking up. 
Clean out the cap, and around the top of 
the bulb; clean the end of the control -grid 
wire, and solder to it a short length of fine 
wire. 

CLEAN 
THOROUGHLY 

---_ADD SHORT 
LEAD 

SCREEN - 
GRID 
TUBE 

6 
CLEAN OUT 
CAP AND 
FILL WITH 
LITHARGE 

Fig. 1 

The loosened cap of a screen -grid tube may 
be cemented bock into place, quite satisfac- 

torily. in the manner shown. 

Then, procure from a paint store a small 
amount of lithan_e (yellow oxide of lead) 
and a small quantity- of glycerine. 'Mix a 
small quantity of the lithargr into the glycer- 
ine, until a stiff paste is formed; pack the 
grid cap with this, and rut the control -grid 
lead of the tube through the paste and mut 
from the small hole in the cap. Press the 
cap down upon the glass, clean away the 
excess paste; and allow this cement to set 
for twenty -four hours. '('hen clean the cap. 
and solder the end of the wire to it and the 
jab is finished. You will find the tithe as 
good and as strong as new; I banc 11.51(1 this 
method for some time und it has never failed 
me. 

GANGING AN OLD SET 
By E. E. Meeker 

M1-1.1'1 -1)1.1 T. receivers may be con- 
verted to single -dial control in the 

manner shown. Four hard -rubber discs 
(cut from an old panel) are turned 114 

_ 
TOP VIEW 

- - - - -" - 

- - - --` _ 
-FISH `rte NERD RUSER 

UN EF DISCS 

. : ©o 
' FRONT VIEW 

Fig. 2 
.9n old, three -dial set may be converted to 
single control in this manlier. The dial is 

then replaced on the mater shaft. 

inches in diameter, with a 15/64 -inch hole in 
the center, so that they may he driven 
tightly upon the I+ -inch shafts of the con- 
densers. '('hen two dises are fitted to the 
central condenser's shaft; and each is fast- 
ened to a dise, on one of the outside con- 
densers, by a. strong fish line, which will 
grip the discs where they have been grooved 
in the centers of their rims. 'l'he condensers 
man then he aligned, by slipping the belts 
until it plod adjustment is obtained. 

AN IMPROVED VOLUME CONTROL 
By Russell L. Woolley 

AUTOMOTIVE 
radio receivers have, 

usually, a 50,1)451 -uln1 potentiometer, 
shunted across the 11 1., -volt section of the 
^I." supply, to vary the screen -grid voltage. 
This i5 at good method of volume control; 
but the useful range is limited to about half 
the arc of the slider's movement. 'l'he re- 
sult is that the change in volume from "soft" 
to "loud" is very abrupt. 

This uurthud of volume control may be 
improved by using ae fixed resistor of, say, 

50,000 
OHMS 

90'SDFT' 

. < 

1 1l, 
TO SCREEN 

GRIDS 

25,000 
OHMS 

°w 

,lBOLDUD- 

III1I111llbIuI.Ii IIIIIIII1-7.- - USUAL METHOD - TO POWER 
FUL RANDL, TUBES 

I -SOFT- - 'LOUD 

TO SCREEN 671V. TO POWER 

zs,00o IIIIIIIIUIIUIIIl * IIIIIIIIh 
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Fig. 3 
Jost as tuning i., spread by adding another 
condenser so volume control may be made less 

critical by a .«'d es h.r, d resistor. 

2.5,1O11 aluns value, connected in series with 
it variable I utentietnleter of 25,000 ohms; 
the useful range is thereby spread over the 
entire are. 

Thes particular caducs do not. of course, 
hold truc in every case; conditions, such as 
the sensitivity of the receiving set, the field 
strength of local stations, the number of 
screen -grid R.F. stages, and the screen -grid 
voltage, determine the value of the potentio- 
meter. The total resistanec, however, should 
he 50,1100 ohuls. 

Inasmuch as a volume control of this type 
is shunted directly across the "I1" supply, 
at switch should he included, to disconnect 
it from une terminal of the "Il" battery 
when it is not being used; for otherwise 
it wastes current. 

KEEPING THE IRON CLEAN 
By Luther C. Weiden 

KEEPING the soldering iron clean is 
half the ,job of doing a solder job; so 

it is it good idea to keep two handy acces- 
sories on the work bench for this purpose. 

CAN VAS , 

SANDPAPER, A B CAN 

Fig 4 
The two accessories shown make it more con - 

:eaieut to do a good job of soldering. 

First, a. small sheet of rather fine -grade 
sandpaper; on which flow a small bit of 
resin or solder paste and a small amount 
of solder. Next, procure a small round tin 
cran about 2;2 inches in diameter and 2 
it ekes deep. 'l'ake n strip of canvas 21't 
inches wide, or I; -inch wider than the can 
is deep. 'toll the canvas in it tight roll 
until it will fit snugly into the can, with 
about 

1'1 
-inch extending above the edge; 

"fuzz" this outer edge. 
When the irun is hot clean the tip by 

robbing on the sandpaper; it will be well 
"tinned" at the saune thew, bec :1 use of the 
paste and solder on the paper. 'Then clean 
off the surplus paste by passing it over the 
canvas pad. 

.111 iron holder made of at strip of tin 
may be fastened to the can. 

PUNCH AND JIG FOR METAL WORK 
By Eugene Douglass 

EVERT set -builder and experimenter 
knows of the difficulty encountered in 

drilling or cutting holes of large diameter 
(Continued on ¡Inge 692) 

Fig. 5 
By means of a set of jigs and punches sf this 
kind, large, clean holes may be punched in 

fairly stout sheet metal. 
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The flows and Whys of the Push -Pull Circuit 

THIS discussion of the eccentricities of 
the push -pull circuit has already devel- 

oped that unmatched tubes are not such a 
bugaboo as the public has been led to be- 
lieve. The next possible cause of unbalance 
is an unequally- tapped input transformer. 

Before going into this discussion it may 
be pertinent to know what center taps are. 
The audio transformer, (which the power en- 
gineer regards with infinite scorn for its 
qualities as a transformer) is usually of 
what is called the "shell" type, illustrated 
in Fig. 13. 'l'he windings are placed around 
the middle leg, as shown, with the printery 
nearest the core and the secondary right 
over it. If the secondary is to be center - 
tapped, this tap is made at the center of 
the winding as determined by the number of 
turns. 

This means that the second half of the 
secondary, while comprising one -half of the 
number of turns, will be longer in total 
feet of wire than the first. It will, there- 
fore, have a higher ohmic resistance. More 
important yet, because it is further from 
the primary, some of the primary flux will 
not reach all of the turns; since it is this 
flux which produces the output voltage, the 
second half of the secondary will produce a 
lower voltage than its c panion half. We, 
therefore, have an unbalanced transformer, 
so far as the voltages and impedances of 
the secondary halves are concerned. 

This will mean that one tube will get a 
greater part of the voltage across the sec- 
ondary of the input coupling device. For 
the sake of convenience, suppose the posi- 
tion of the center tap to be such that a -e 
(Fig. 1) comprises more effective turns than 
b -e; and therefore tube \'I has a greater 
potential on its grid than tube V2. Assume 
further that the tubes have the saline mutual 
conductance, that the output transfornnr 

Fig. 13 

Two types of transformer, Mr second more 
common. The outer part of a Grinding uses 

more n'ire for the same number of tarns. 

(PART IV) 

By EDGAR MESSING 

is correctly center -tapped; and that the po- 
larities On each grid are negative on \'1 and 
positi'e On \. Since we have assumed 
that the tubes amplify equally, \'I, because 
it has the greater voltage on its grid, will 
produce the greater voltage in its plate cir- 
cuit; ,just as in the cause of a higher mutual 
conductance, discussed in the previous in- 
stallment (March, 1431, issue, page 548). As 
before, it will be found that the effect of 
unbalanced voltages in the plate c'irc'uit is 
vey neatly taken care of by the stronger 
tube; which graciously "degenerates" when 
required and sociably regenerates when 
necessary. The net effect, again, is to de- 
crease the grid voltage on \'1 and increase 
it on \'2. Thus the inequality is again over- 
come. 'l'he push -pull stage has again proven 
itself; for we have shown that it compen- 
sates automatically for the unequally- tapped 
input transformer. 

w 

ó 

TRANSIENT /' CONDITION 
t 

INITIAL 
UNBALANCE J 

i 
FINAL BALANCE 

TIME 

Fig. 14 
The result of unbalanced halves of the push- 
pull circuit. After a very short time, in which 
re- and de- generative actions occur. ,normalcy 

is reached. 

These last points, concerning the relative 
indifference of the circuit to unmatched 
tubes and unequally-tapped input trans- 
formers are interesting. in view of the rirt her 
strongly -vested belief that the circuit must 
be either exactly balanced or worthless. 
On one occasion, a group of engineers was 
gathered to discuss the design of aa. public - 
address system when, of el ill push -pull 
was deckled upon for at least two stages - 
"and the tubes must be exactly matched," 
said one chap wisely, at which there was a 

sage nodding Of heads. If memory is at 
all correct the writer was that ignoraunus 
who had to open his mouth. And it took a 
very simple study to determine that tubes 
need not be matched exactly, if the grid - 
binxiny rexirelor is left canb,ypassed. 

But, the argument went on, this very bal- 
ancing effect, in tending to equalize the out- 
put voltages, operates to l' 't the current 
through the resistor, and the balancing ef- 
fect ceases. Then, as it begins to stop, the 
voltages begin to unbalance again and the 
cycle must be repeated. This condition, as 
in alternating -current circuit phenomena, is 
but transient. The oscillations, whose period 
is determined by the characteristics of the 
circuit in which the current flows, die down; 

"B+" P 

T2 

SVKR 

Fig. 1 

The now familiar pusirpull circuit, with its 
biasing resistor Ro umbypassed, for reasons 

which are explained in the tort. 

leaving an effective balance-point where 
there is just sufficient degeneration and re- 
generation to allow enough current through 
the resistor to keep up the effect (Fig. 14). 
'l'he result is that the tubes are considerably 
less unbalanced than their different mutual 
conductances would indicate. 

The next point, after admitting they are 
unbalanced, is to learn what effect the un- 
balance has on the output. If we have a 
good output transformer (so that all the 
current through the primary produces volt- 
age in the secondary and none is wasted to 
cause trouble) than, even though half of the 
transformer (the side nearest the tube with 
the highest tuai conductance) carries 
more current, the secondary does not recog- 
nize this fact and does its duty as it sees it. 
It must be kept in mind that these situa- 
tions of unhalance have been examined with 
respect to the effect on the fundamental or 
undistorted component of the signal. What 
happens to the distortion harmonics will be 
seen later. 

'l'he condition we are next to discuss is 
the third j t of possible unbalance -am 
off- center -tapped output transformer. 

In Fig. 11, \'I and \'8 represent the in- 
stantaneous fundamental voltages produced 
across the load by the tubes of the push - 
pall circuit. For the sake of avoiding need- 
less complexities we shall assmue that the 
tubes have equal mutual conductances and 
that the .signal voltages on their grids are 
equal. lig is the grid biasing resistor, which 
is connected to the middle of the output re- 
sistor through the "13" supply. R1 and 1t2 
are the two halves of the output transformer 
and, for the example we are considering, we 
will have the former greater. 

\'2, we may say, produces two currents; 
one which passes through ltg and 1t2 and 
one through \'I, R2 and It 1. \'1 likewise 
produces two currents, one traversing It I 

and Rg, the other, It1, 112 and V2. The 
magnitude of the current produced through 
dig by VI is determined by the s of the 
impedances Rg and ltI. S' 'lark', the cur- 
rent produced through Rg by VI is -gov- 
erned by the impedances It g and 11.2. Since 
lt2 is less than 111, \'2 needs overcome a 



.i 

May, 1931 

smaller resistance than Vi and, therefore. 
\'2 sends through the middle arm a greater 
current than the opposing current produced 
by V1. The result is that there is a net 
current through the middle arm, from a to 
b; which tends to make the ground side of 
Itg a niI, therefore, the grid of each tula 
more negative. 

Since the voltage on the grid of \"1 is 
made more negative, and that of V2 less 
positive, the furnier is being regenerated 
and the latter is hieing degenerated. This 
means that the voltage across the load rep- 
resented in Fig. 11 at V1 will be a little 
larger and that represented at \"2 will be 
sutaller than under any condition wherein 
Itg is bypassed and no degenerative or re- 
generative action allowed to take place. The 
net effect will be that the currents through 
1tg will oppose more exactly; and it would 
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seem that the two currents will so manipu- 
late themselves as to reach a point of equi- 
librium Ivith it certain amount of regenera- 
tion and degeneration existing. 

So it seems that, no matter what we do 
to the push -pull circuit -whether we unbal- 
ance the tubes, the input transformer or the 
output transformer -the circuit earnestly 
tries to make up for our ill treatment. 

(Our readers will note that engineers 
have a fondness for push -pull ahead of the 
power stage where quality is the first re- 
quirement. See below. -Editor.) 

Fig. Il 
This equivalent circuit, reprinted from a pre- 
ceding installment, shows how the push -pull 
circuit autorrutilally corrert.s unbalance in. 

either input or output. 

A Perfect -Quality Demonstration Receiver - Part (( 
Ithe preceding (. \pril) issue of R.Inm- 

CRI } -r, appeared a description of the 
radio-frequency and detector stages of 
are elaborate receiver designed especially 

for the Science Museum of South Ken- 
sington, Englund, in which fidelity of repro. 
duct ion, with large vol mue of output, was 
the desideratum. 'lite full circuit was given 
ill that installment; but an abridged ver- 
sion of it, omitting the power supply and 
the numerous bypasses, is given here in 
Fig. 3. 

Audio Stage Connections 
A portion of the mnplilied A.F. output 

of \"3A is fed, through it potentiometer 
control, to the grid of \":311. This potential, 
after amplification by \"311, is in reverse 
phase to the output of \":3.\. 'l'he result is 
that the signal output passes similarly 
through the next two pairs of amplifiers, 
until it is applied in the output transformer 
01', to produce in the output circuit of high - 
power tubes \"5.\ and V511, the desirable 
effects of push -pull operation. ('Phis meth - 
od of shifting phase in a resistance -coupled 
amplifier, through the use of a phase- shifting 
tube, such as V:311, was described at con- 
siderable length in the "Cooperative Labora- 
tory" section of the .Iuly, 1930, issue of 
ltAmo- Ca.trr). 

'l'he plate circuit conditions of tubes \'4.\ 
and V411 may also be "monitored" by obser- 
vation of the utilliauuoeters 1.\, which are 
kept continuously in the plate circuits of 
these tubes; the current being determined by 
the settings of the potentiometers R3. (See 
Fig. I, in April It.Inut -CRAFT.) 

\lillianmeter. 2A indicate the plate cur- 
rents passed by the high -powered output 
tubes (which have negative grid biases of 
150 volts and plate potentials of 1,000 volts), 
as determined by the settings of the poten- 
tiometer R4. 'l'he meters M indicate any 
flow of grid current. 

With the output transformer switches in 
the position A2, the reproducer is out of 
circuit; when it is switched to position Al, 
other dynamic reproducers might be put 
into use; in position A3, magnetic repro- 
ducers or phones might he put into use. 

It will lue observed that A. F. transform- 
ers, with their peculiar response character- 

istics, have been avoided. In order, there- 
fore, to obtain push -pull amplification, "par- 
aphrasing" has been employed. This requires 
very careful adjustment. 

In fact, reports in the British radio press 
indicate that, faithful as the receiver and 
its reproducer are, the latter is too power- 
ful for its hall and, therefore, it might be 
desirable to substitute smaller units placed 
at proper intervals. Perfection in repro- 
duction is indeed elusive. 

Elaborate Power Supply 
One power transformer. l'T1, supplies 

only the filament potentials IItr the power- 
audio unit, each tube latving its individual 
current -supply winding. Another, l''i9, de- 
livers high voltages to two rectifier systems, 
\'7, and VGA -\'BB. 

'flic very- high -voltage output of V6A- 
\"(ili is applied to an impedance-type filter 
system and through the primary of the out- 
put transformer, to the plates of the high - 
power output tubes and, through another 
impedance -type filter system, and suitable 
filter and coupling resistors, to the preceding 
audio tubes, \'4.1 and \'411. 'flic voltmeter 
2V indicates the output potential of this 
unit. 

'lite moderately high -voltage output of 

\"7 is applied, through another impedance- 
type filter system, to the "B" voltage termi- 
nals 17, 18, 19, 20 and 21. 'l'he voltmeter 
IV indicates the total output of this unit. 

One of the most interesting parts of the 
circuit is found in the arrangement of the 
power transformer 1''1':3 (see Fig. 2); its 
secondary 5311 delivers an . \.C. potential of 
10 to 14 volts. This is rectified, reduced 
to the correct value for the field winding of 
the dynamie reproducer, as indicated on the 
voltmeter \':3; and any residual A.C. is 
filtered by a 2,0(10 -tuf. condenser. A smile - 
what similar arrangement involving, how- 
ever, more complete filtration, is employed 
in connection with the output of the 6-volt 
secondary 5411; the rectified A.C. output of 
this winding is reduced to the correct value, 
ais determined by voltmeter 4 V, and becomes 
the hum- free "A" supply for the detector 
tubes V2A and \'211. 

It will 1w observed that the light -line 
potential is approximately 230 volts. 'Phis 
is perhaps the most c value in Eng- 
land, where this circuit was designed. 

Characteristics of Tubes 
The tubes, too, exhibit the touch of Eng- 

lish engineering, and are not available in 
America. Perhaps the nearest comparisons 

(Continued on page 694) 
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71r circuit of this elaborate receiver is lucre simplified to .luxe the fundamental relation.. of its 
stage., omitting the elaborate filters and pineer supply. Nate the connections of tubes f'3J 
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The Radio Craftsman's Own Paffe 
f'hat our experimental readers have found out for themselves 

Letters concerning hookups asking further details, etc., should be addressed to the writers of these letters, directly 

EMERGENCY SUBSTITUTION 
Editor, R.tulo-CamT: 

During a call to a home where n Radiola 
':33" was out of service, because of two 
burnt -out '2Gs, I found no replacements on 
band. 'there were, however, a gra! many 
'01As and, knowing that this tube works 
well far below its rated voltage, I plugged 
in two of them in the R.F. sockets. 'l'he 
clearness and volume was amazing, and there 
was none of the hunt which I feaued. 

R'u.n.l.yM \Ict.I.EN, 
51:3 Washington Street, Quincy, Mass. 

(The substitution of tubes as different, 
in filament characteristics, from the original 
as the '01A from the '26 cannot be recout- 
nucnded; though the margin on which tubes 
will work is surprisingly high. It is prc- 
Sumahle that the increased resistance in the 
circuit put a heavier voltage than the origi- 
nal 1.5 on the other '26s, as well as the 
'OIAs. In this matter, the action is the re- 
verse of that resulting when a '24 is sub- 
stituted for a'2.2, as described by Mr. Freed 
on page 521 of ItAnlo- C'RAFI for March, 1931; 
the reversal of ratios between the resistance 
of the winding and the resistance of the 
external load changes the voltage across the 
latter. Still, as an emergency measure, such 
an experiment is often satisfactory to the 
user. One set (wner, we are informed, re- 
placed '26s with '111. \s as a temporary meas- 
ure, and the latter worked satisfactorily 
for months. -Editor.) 

S. W. ANTENNA COUPLING 
Editor, R.%nm- CRAFr: 

I have built the novel short -wave circuit, 
described by Mr. Cebik in the February 
issue of It AUUt -('ii r-r; it is the best I hank 
yet seen and I believe that it has wonderful 
possibilities. I wish to thank der. Cebik for 
the hours which I have put in experimenting 
with this circuit. There is a little kink which 
I do not quite understand, this being the ar- 

TO SET 

TO AERIAL 

TO ANTENNA 
CONDENSER 

BRASS 
HINGE 

L3 
I 

BRASS ANGLE S 

PANEL - 
TO GROUND 

SMALL 
SUB -PANEL 

L1 

The antrum condenser of o short -wave set 
may be a standard small -rapacity midget, or 
a pair of ales like those at .4, though these 
arc less easily adjusted. .i method of coupling 
to the aerial ceith plug-in roils is shosu at D. 

rangement of the antenna coupler and 
condenser. 

C. L. Fosrxx, 
36 !West Vesper Sl., Akron, Ohio. 

('l'he antenna condenser in a short -wave 
set, as pointed out in the article cited, may 
be left to the option of the constructor; a 
low -capacity midget may be used, for con- 
venience in setting, or a semi- adjustable 
condenser of the neutralizing type. Many 
short -wave workers use simply two brass 
angles, one fixed and one movable on a small 
piece of insulating material ]Fig. A]. The 
capacity required for best results depends 
on the constants of the antenna used; it is 
usually but a few micromicrofarads. 

'l'he primary coil used in this receiver, as 

explained in the text, was separate front the 
plug -in coils, and adjustably coupled. This 
type of coupling is familiar enough with 
horizontally -mounted coils; but may require 
a slightly -stiffer hinge for vertically inserted 
coils like those described [Fig. II]. All 
these matters, in an experimental set, are 
left to the constructor's preference and the 
arrangement of his receiver. -Editor.) 

Mr. l'auLcrrn suggests the use of a dyna- 
tron frequency- changer. as shorn above, instead 
of a separate oscillator, for experiment in 

superheterodyne circuits. 

A DYNATRON FREQUENCY - 
CHANGER 

Editor, RAnto-CR %rr: 
The article on the dynatron oscillator by 

31 r. Pollack suggests an idea that should 
prove valuable in radio and a step in the 
right direction. 

Since the negative resistance of the dyna- 
tron cancels some of the positive effective 
resistance of the tuned circuit, and since the 
presence of the screen -grid in a '24 tube 
permits the adjustment necessary to bring 
the plate circuit to its proper characteristics 
for dynatron purposes, regardless of grid 
potential (tip to a certain limit) why not 
use this principle in a superhet? 

In the circuit suggested, the '24 -type tube 
is used as a bias detector, with R.F. sig- 
nal input; the circuit C1 -I.2 is tuned to 
the signal at the frequency 1,1; the series 
output impedance C2 -I.3 is tuned to the 
intermediate frequency F2. 'l'he other series 
impedance C:3 -I.5 is oscillating at the fre- 
quency Fl +F2 (or F1-F2). 

Of course, care st be taken to prevent 
the output circuit from oscillating by mak- 

ing the L /Cet ratio of the output as small 
as possible. Also, to assure oscillation in 
C3 -1.5, this ratio must he made as large 
as possible; that is, by a large inductance 
with the least amount of ohmic resistance 
and a capacity with the least maximum value 
that is necessary- to cover the tuning band. 

A. F. VAN LEUVEN, ,IR., 
41i11/2 East 38th Street, 

Los Angeles, Calif. 

Mr. Pfeiffer cuts down the number of coils 
which it i., necessary to plug in. with an 
SJ'.D.T. switch at .Vo. 2. .111 anti-capacity 
switch on the panel might be more convenient. 

A WAVEBAND SWITCH 
Editor, It.%otu -CRAt r: 

Relieving that Craftsmen will be pleased 
by an idea that will cover a wide band of 
frequencies with fewer coils, while using a 

variable tickler to produce regeneration, I 
submit the arrangement shown. about One - 

third of the coil is utilized as the primary, 
and either the whole winding or tw- thirds 
of it as the secondary, by throwing switch 
No. 2 to the desired position. 

The aerial condenser, when put in circuit 
by switch Ni,. 1, will be used mostly at the 
shorter yvaveieigtbs, or in congested loca- 
tions; a midget variable is best for this 
use. 

I use the switches on it piece of bakclite, 
about it /.x5 inches, placed inside the cabinet 
on the subpanel. This makes the leads as 

short as possible, and the changes can be 

made in a moment if the cabinet is of the 
usual type. I feel sure that experimenters 
will be pleased with results on the higher 
frequencies, if good tuning controls are 
used. 

ED. PFEIFFER, 
Harrison, Nebraskan. 

(The problem of all double range coils of 
the type shown, is to avoid the effect of the 
"dead end" of the coil on the inductance of 
the remainder, as well as the capacity of 
the switch. The arrangement shown should 
be more effective on short waves than a 
lucre tap.-Editor.) 

HIDDEN MELODIES 
Editor, RAUIO- CRAFT: 

In connecting up a set lately, I found that 
music could be heard before the speaker 
or any other reproducer was connected, 

(Continued un Engle 695) 
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"It is worth more than fifty dollars to any man" 

Says Johnny, the Radio Man, 

to prove it -over 21,000 copies of the 

Official RADIO SERVICE MANUAL 

DUPO, ILLINOIS 

have already been sold to Dealers, Service Men and Manufacturers 
IN the history of radio publishing, 

there has never been published a 
book, so complete and up -to -date as 

the OFFICIAL RADIO SERVICE 
MANUAL. It is a veritable encyclo- 
pedia of service information and the 
greatest achievement in the Radio Service 
Field. Not only is this book the OFFI- 
CIAL RADIO SERVICE MANUAL 
and Complete Directory of all Commer- 
cial Wiring Diagrams, but it contains a 

What you will find 
in the Manual - 
Over 1,000 diagrams, illustra- 
tions and charts. 

Wiring diagrams of every set 
manufactured since 1927, and 
many earlier ones. 

Complete course of instruction 
for radio service men, manufac- 
turers, dealers, jobncrs and 
amateurs 

352 pages of helpful radio serv- 
icing material. 

Course of Instruction 
Hcrc are but a few of the subjects covered in 
the section devoted to the Special Course of 
Instruction. 

Amplifiers 
Antennae 
Automotive Radio 
Condensers 
Detectors 
Eliminators 
Meters 

Power Supply 
Systems 

Radio Phonograph 
Equipment 

Resistors 
Short Wave Sets 
Speakers 
Tubes 

You simply cannot realize what a tremendous 
work this is until you have held a copy in 
your hands and have gone through the 352 
pages. 

complete and comprehensive course of 
instruction for radio service men. Just 
off the press and over 21,000 copies have 
been sold to dealers, service men and 
manufacturers. The Manual fills a uni- 
versal need in the radio industry. Many 
place a value of $10, $25, $50 and even 
$100 on their copy if they could not 
replace it. It is bound to increase your 
business and profit the first week you 
use it. 

The OFFICIAL RADIO SERVICE 
MANUAL is edited by America's fore- 
most radio publisher, Mr. Hugo Gems- 
back, with the assistance of Clyde Fitch 
as Managing Editor. The Manual is in 
loose-leaf form and bound in beautiful, 
flexible leatherette covers. It contains 
hundreds of diagrams, illustrations, etc. 

-352 pages in all. 

MAIL COUPON 

TODAY! 

Prepared Especially for the Radio Service Man! 

GERNSBACK PUBLICATIONS, Inc. BCSat 
96-98 Park Place, New York, N. Y. 

As per your offer, I enclose herewith S3.50 for which 
you are to send me, postpaid, one copy of the nIPICIAL R.VIIIO SERVICE MANUAL. 
Name 

Address 

City State 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 
please observe these rules: 

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 

only one side of the paper. List each question. 
Those questions which are found to represent the greatest general interest will be published here, to the 

extent that space permits. At least five weeks must elapse between the receipt of a question and the 

appearance of its answer here. 
Replies, magaeines, etc., cannot be sent C. O. D. 
Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 

Other inquiries should be marked "For Publication," to avoid misunderstanding. 

KENNEDY SET -TUBE TESTER - 
PHILCO 95 

(116) Mr. E. T. l'auletto, Harbor Beach, Mich. 
(0.1) Referring to the diagram of the "Model 

826B" Kennedy radio receiver, Data Sheet No. 36 
(in the February, 1931 issue of RADIO- CRAFT), it 
would seem that the plate of the first A.F. tube, 
V5, receives the sanie negative potential as the 
grids of power tubes VG, V7; to the grid voltage 
supply lead of which the first A.F. plate is con- 
nected. This does not check with the table of tube 
voltages, which states that the plate of V5 is 155 
volts positive; please advise whether the circuit 
as shown is correct? 

(:VI) This portion of the circuit of the Ken- 
nedy "Mabel 82611" was reproduced incorrectly; 
the correction is shown in Fig. 0116.1. Mark 
the original diagram to show a break at X, and 
a new line run as shown dotted. 

(Q.2) In the March. 1931, issue of RADIO- CRAFT, 
page 527. an interesting tube tester is described 
in an article by Vincent Campbell. However, I 
am not able tu obtain readings that even approxi- 
mate those shown in the talle. \Vhat is wrong? 

(.\.2) It is probable that incorrect readings 
are due to the use of a tester wired exactly in 

the "B }" side of the power pack. As this does 
not appear to be in accordance with standard 
practice. perhaps a correction is in order; please 
show the required changes. 

(.\.3) The grids of the power tubes, \'7, \'8. 
are shown connected to the positive side of the 
power pack in this diagram, it is trite. The cor- 
rected wiring is shown at C in Fig. 0116. Ilere 
the lead from the center -tap of the secondary of 
TI has been broken from the positive side of the 
circuit at "X." and brought to the lead connected 
to resistor R23. 

INDUCTOR -DYNAMIC 
REPRODUCER -ALIGNING CAGE 

(117) Mr. August Schoenhoefer, Richmond, Va. 
(0.) Is there an outstanding reason for the 

use of an "inductor- dynamic" type of reproducer 
in radio sets of the 2- volt -tube type? It seems 
that manufacturers favor this type of speaker, 
rather than the more usual magnetics and electro- 
dynamics. in use with battery and electric sets? 

(.\.) The use of an electralynamic reproducer, 
requiring a considerable exciting current for its 
field coils, would dissipate the economy obtained 
by the use of a 2 -volt receiver for battery opera- 

VS TI V6 SG 
CAP 

1 

O 

ADDED 
WIRE. 

TO El AND R2 

CONNECT HERE 

BREAK HERS % CH 

C V9 `IS R 

C26 C24 

f-) 

accordance with the diagram (Fig. 2) which failed 
to show one lead of the wiring. The grid con- 
nections of the sockets should be connected to the 
left arm of the l.P.l).T. switch, as illustrated at 
II in Fig. 0.116. 

(Q.3) The diagram of connections for the 
l'hilco "Model 95." etc., shown in Data Sheet 
No. 37 (which appeared in the March, 1931, issue 
r f Kanto-Caner) indicates that the grid return 
lead of the pushpull lower tubes is brought t 

Ñ .0001.0 
16 52 64 126 Z5630 1024 201940t66132 16304 

10000 
1000 

100 
10 

1. 

.01 

.001 

TMR[s4040 OF LeEtR16 

MENE= 
111,M1111111111163111 

AI. 

NMI 
NM BON AN 

TRReSROlO or Ru0161 1T -1 2 

Fig. 0.118. The area enclosed by dotted lines in- 
dicates the range in frequencies of normal hu- 
man hearing. (See page 632, June 1930 issue.) 

lion. This cot sidcratiou was sufficient to rule out 
this type of speaker, except where there is a source 
of excess voltage which can not be utilized in the 
receiver proper (as in D.C. line operation). The 
next resort was to the inductor -dynamic, as capable. 

This type of reproducer has been selected by 

many designers of 2 -volt sets because of the high 
"sensitivity," or high volume output at low levels 
of input lower, of this type of reproducer. 

Those who wish to look up references on the 
theory and design of the inductor -dynamic type of 
reproducer, will find the desired data in the ar- 
ticles, ".\ Novel Dynamic Reproducer," by Clyde 
T. Fitch. in the July, 1929, issue and "The In- 
ductor- Dynamic Speaker," in the September, 1929, 
issue of RADIO-CRAFT. 

It is purely a "magnetic" reproducer. It does 
not have a field coil; and the "voice coils" cor- 
respond to the usual two (or four) magnet wind- 
ings of the ordinary magnetic reproducer. How- 
ever, in the latter instrument electromagnets are 
ill permanently fixed relation to the armature, and 
operate to vary the strength of the field of per- 
manent magnets. In the inductor- dynamic con- 
struction, the voice- coils, or electromagnets, are 
mounted on the moving armature. In addition, 
the armature does not approach and recede from 
the permanent magnets; instead. it swings past 
them. Thus, the armature is not limited in its 

swing (as when reproducing a low note) by the 

pole -tips of the permanent magnets. This mechani- 

cal action is clearly shown in the illustration on 

page 668 of the June, 1930, issue of RADIO-CRAFT. 

(Q.2) What is meant by the term "aligning 
cage." and how is the device made? 

(A.2) An aligning cage is used by some radin 
manufacturers, to prevent the disturbing effect of 

radiations f rom powerful local stations, and the 

static radiations of electric machinery, from affecting 
the tests and adjustments which are made upon 

receivers in the final stages of production. 
Through the courtesy of the RCA Victor Co. 

we show, in Fig. 0.117 the arrangement of an 

Fig . 0.117 
(right) 7' h e 

aligning cage, 
used ill fac- 
tories. may be 
of value in a 
service s h o p 
where there is 

interference. 

Fig . Q.116 
(left). Correc- 
tions to be 
made to dia - 
grams: .1 (left) 
Kennedy -826. 
B "; H (ren- 
t e r) tube 
tester; ( C ) 
(right) l'hilco 

"95." 
aligning cage. recommended by them. Though a 
powerful station broadcasting on 1,260 kc. might 
cause enough interference to prevent correct align- 
ment of the set at the 1.264 -kc. point, an aligning 
cage can be used effectively in a service shop, as at 
the factory, to reduce this interference, and it will 
permit accurate alignment of the instrument in the 
shortest possible time. 

The cage illustrated is built of light material, 
such as would he used for screen -door construe. 
Hon. The entire set of equipment includes am- 
plifier, speaker and suitable plug connections, os- 
cillator and necessary meters. If it is undesirable 
to use a separate amplifier and speaker, the cage can 
be constructed large enough to accommodate the 
entire cabinet. 

Although the cage must lie built to fit the available 
space, it should he large enough to permit swinging 
the chassis, to couple it to the oscillator. The 
screening should preferably be of copper, 12 meshes 
to the inch. The sides are carefully bonded to- 
gether to give maximum screening effect, and the 
entire screen is grounded. In all cases the open 
side of the cage should be placed away from the 
interfering station. 

SUPERSONIC RECEPTION 
(118) Mr. Fred Briand, Sydney, Nova Scotia, 

Canada. 
(Q.) Please show an arrangement for picking 

up sounds beyond the range of the human ear 
(such as the sound of insects walking); and 
amplifying them to headphone volume. 

(Q.) Your inquiry presents several difficulties 
in its very nature. Amplifiers will not step up 

(Continued on page 679, opposite.) 
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Boosting Low Line -Voltage 
By S. H. ANDERSON 

S1) much has been said and done about 
high line -voltages, that the man who 

is unfortunate enough to have a low line - 
voltage is left without even a hint as to 
the solution. 

Low voltages not only reduce the sen- 
sitivity of the receiver but actually injure 
the tubes; especially the power and recti- 
fier tubes. Low filament temperature brings 
about arcing, which generally ends the 
tube's useful life. 

A very simple auul inexpensive line -voltage 
booster may be made from an ordinary fila- 
ment transformer or a bell-ringing trans- 
former (which may be had for about j1.00). 

The voltage of the secondary winding is 
added to the line -voltage; by connecting 
them in series with each other as shown in 
the diagram. It may he necessary to re- 
verse the connectors of the secondary leads; 

A.C. 
UNE 

1 

110V. 
PRI. 

TRY REVERSING 
THE SE TWO LEADS 

10 -15V. r SEC. / TO SET 
N 

CLAROSTAT 
REGULATOR- 

TO 

EGULATOR 

1 step -down transformer T may be used to aid 
hn, Tine- toltanr; a 0-150-twit .1.C. meter will 

slow the proper connection. 

because, if they are opposing the primary, 
the voltage will lie reduced instead of in- 
creased. 

By selecting a secondary winding of, say. 
111 or 15 volts rating you boost the line - 
voltage by so much, and make it possible 
to get normal operation again. 

The rating of the transformer may 1w 
quite low, because it has only to supply the 
small load of the booster voltage; the line - 
voltage is still fed direct and is not trans- 
ferred through the transformer. For ex- 
ample: When the line -voltage is clown to 
100, the transformer adds, sat-, 12 volts 
and brings the new supply up to 112 volts. 
The transformer has supplied only 1.2 volts 
at a current of about one angmre (average 
drain of receiver); which is only 12 watts. 

But here comes the caution: this arrange- 

ment continues to boost when the line -volt- 
age returns to the nbrnlal 115 and, even 
when the line is high, the transformer raises 
it further. This is easily ochre by con- 
ncting a Clarostat automatic line -voltage 
regulator between the step -up transformer 
and the receiver. When the booster voltage 
is normal, the regulator puisses it on with- 
out change; but, when the voltage begins 
to get too high, the regulator warms up 
and its resistance changes to compensate. 

By this combination of booster trans - 
fiurmer and Clarostat regulator, we get nor- 
mal line -voltage all the time. 

SIX HUNDRED MILLIONS 

RADIO 
sales during 1930, in the United 

States, auuounted to between $.550,000,- 
1)0(1 and $900,(N0,(00, according to the state- 
ment made to the radio trade convention at 
Indianapolis by Bond 1'. Geddes, executive 
vice- president of the Radio :Manufacturers 
Assewiation, a few days ugo. This was ex- 
ceeded by the $835,000,000 sales of the big 
year (1929) but compares favorably with 
previous years. 'l'he industry starts the year, 
Mr. Geddes said, with a very small amount 
of surplus products and u clear field for 
new developments. 'l'he farm market, re- 
ceivers for business offices, aubaaotive radio, 
a trend toward the idea of two radios (or 
more) in a home, and the extremely large 
replacements required are all encouraging 
to business in the radio field at this time. 

TRADUCING THE TRANSDUCERS 

at 

PICK -UP" is a cumbrous expression. 
One might as well speak of a loud 

speaker as a "put -down," although the ex- 
pression 'loud speaker" itself is ugly enough 
in all conscience, and badly needs the at- 
tention of a competent etymologist.-Wire- 
legs World. 

NOT FROM SCOTLAND 
PHOSPHORESCENT dials, to be put on 

the British market, are announced by 
a London radio manufacturer. 

Had an Aberdeen first hit on this method 
of saving dial lights, the English humorists 
would have been busy for a month. 

RADIO- CRAFT'S INFORMATION BUREAU 
(Continued from pane 678) 

currents of supersonic or super -audible frequency 
until they can be heard : because the disability is 
in the nature of the human ear. In addition to 
the inertia of the moving parts of the ear, there 
is also an inertia in the microphone and in the 
headphones or reproducer which prevents instru- 
ments of ordinary type from responding to fre- 
quencies which are too high to be heard. 

Tf you will examine Fig. (1.115, showing the 
response of the ear to sounds of different fre- 
quencies, you will see that at about 12,000 cycles 
consciousness of sound ceases. This is an abso- 
lute cut -off point; at a pitch which differs in 
various individuals, of course. Some cannot hear 
above 5,000 cycles; some are able to hear up to 
20,000. 

It is possible to amplify currents of much higher 
frequency, such as thus, used to carry television 

images. But the sound could not be heard by 
a human ear, even if a loud speaker could repro- 
duce it. 

it is possible to feed it into a television am- 
plifier and produce a peculiar pattern; lust as 
music does, in an experiment introduced by Mr. 
1I. Gernslock three years ago. it is possible to 
take a record of the sound on an oscillograph. 

Iso, by heterodyning this high frequency, with 
another close to it in frequency, audible whistles 
or beats might he produced; but these would not 
be the original sounds. Experiments of this kind 
have been carried on in laboratories; hut they 
cannot well be performed at home; if only for 
lack of a microphone or pickup with sufficient 
freedom of motion to vibrate at the frequency of 
the high stridulations of insects 

RADIO 
mude easy to learn 

AT HOME 

RADIO is a fascinating pro- 
fession. Now you can become 

an expert in any one of its twenty 
different branches. Simply by 
studying in your spare time at home 
or at any of the four resident schools 
operated by RCA Institutes, Inc. 
It is not hard to study radio the 
way it's taught by RCA Institutes. 
You learn radio by actual experi- 
ence on the latest type of radio 
equipment. And you need not give 
up the position you now hold. You 
can study an hour a day or any 
number of hours a day, at home in 
your spare time. 
The RCA Institutes' Home Labora- 
tory Training Course teaches you in 
a most thorough manner. You 
learn about servicing, operating, 
radio telephony and telegraphy... 
also instruction in sound motion 
picture installation, maintenance 
and repairs. And you receive at no 
additional cost the complete RCA 
Institutes' home laboratory equip- 
ment, a modern outlay of apparatus 
furnished to every student, ena- 
bling you to easily solve radio 
problems. 

Send for our FREE BOOK Today! 

RCA INSTITUTES, Inc. 
RCA INSTITUTES. Inc.. Dept. NP-5 
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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No. 245-A 

Set and Tube Tester 
Newly designed to meet the servic- 
ing needs of all types of radio re- 
ceiving sets. Used by experts. 
Adaptable for every kind of socket 
test. Also continuity of circuits, 
A.C. - D.C., and all tubes including 
screen -grid and rectifier. Checks 
line voltage. Charts for resistance 
and capacity with full instructions 
furnished. Accurate. Compact. 
Simple to use. Durable steel case 
finished in beautiful baked enamel. 

$12 
NET to No. 245 -A 
Dealer No. 400 

$20 List Each 

At Your Jobber's -If not at your 
jobber's we will ship direct 

Counter Tube Tester 
A new tester that gives dealer and 
customer the required tube value 
information. Mutual conductance 
test all tubes, including the new 
2 -volt tubes. Simple to use. Ac- 
curate. Dependable. Connects to 
A.C. supply. Attractive baked 
enamel finish. All parts shielded. 
Complete with up -to -date tube chart. 

Send for Catalog - Order Your 
Testers Now 

Readrite Meter Works 
Established 1904 

17 College Ave. Bluffton, Ohio 

Design of R. F. Transformers 
(Catitin lit tl fruto pnale 661) 

upper wavelength of the tuning range of 
the amplifier. The mutual inductance Mo 
(between the coil I.o and the secondary L2) 
is opposed to the mutual inductance 31, be- 
tween the primary 1.1 and the secondary L2. 
In other words, Lo and LI are arranged to 
-buck" each other. Now let us see what 
happens: 

Suppose we tune to a long wave: L1 has 
little effect because it is a small inductance; 
the signal current in the local tuned circuit 
LACo is quite large, because we are near 
the resonance frequency of the local circuit. 
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Fig. 10 
Selectivity curves at loon LT. of intcrstage 
coupler (.9) and aerial coupler (B). The 
former lias the high tube resistance RI, and 
the latter the high aerial capacity, in the 

primary circuit. 

The signal energy is then transferred to the 
secondary via the mutual inductance Mo, 

which can be so adjusted that the amplifi- 
cation is quite large. 

Now, suppose we gradually tune to higher 
and higher frequencies. As the frequency 
increases, it departs further and further 
from the resonant frequency of LoCo, and 
Lo becomes a choke coil in effect. Co 

acts as a by -pass condenser more and more, 
as the frequency increases; so that the high 

impedance of I.o does not obstruct the sig- 
nal to any considerable amount. 

Now the regular primary Id begins to 
work, transferring power to the secondary 
via the mutual inductance M. At very high 
frequencies, the system acts as if I.o and 
Co were not present; since Co becomes an 
effective by -pass. So this is an arrangement 
which will provide great aanpliI1Cation at low 
frequencies, because of the resonance effects 
in the primary, and, likewise, high ampli- 
fication because of the usual laws pertain- 
ing to the simple primary circuit LI. By 
combining these effects we obtain a curve 
like that shown in Fig. ti --high at both ends 
and drooping slightly near the middle. By 
properly proportioning the various windings, 
the drop in the middle of the curve can be 
made small; and the curve will be as nearly 
linear as can 1w practically desired. 

There are various arrangements of this 
system, but all work on the sauce principles. 
Sometimes the condenser Co is omitted, and 
the winding Lo is so made that its self - 
capacity (or distributed capacity) is suffi- 
cient to cause the resonance and by- passing 
effects. 'T'he coil Lo may also be. located 
at various points of the secondary, in dif- 

ferent designs. 'l'here is no rule which can 

be given. The whole effect is so compli- 
cated that the only way in which to design 
such a system is to do it experimentally; 
that is, use the cut-and-try method. 

Constructing the Transformer 
Figs. 7 and 8 show the construction of 

such an It.F. transformer. 'l'he primary 
loading inductance to is a random -wound 
coil of 400 turns of No. 36 D.S.C. wire on 

a small bobbin, in slot 2/18-inch wide, and 
having an inside diameter of t /..- inch. The 
construction of this bobbin is shown in Fig. 8. 

The bobbin is inserted into the top end 
of the tithing on which the secondary is 

wound; the latter winding starting just be- 
low the bobbin. At the lower end of the 
secondary -away from the grid end -is 
wound the normal primary 1.1, upon a layer 
of empire cloth; this part of the construc- 
tion is giiite usual. 'l'he coil I.o is shunted 
by a fixed condenser of 40 micromicrofa c- 

ads (40- f.) value. 
Before closing the discussion, we must in- 

clude a few words on the antenna coupling, 
and see how much voltage step -up we can 
expect in this tuned circuit. 'l'he constants 
which have been assumed, in making the 
calculations for the preceding curves, are 
those shown in the curves of Fig. 9; which 
are experimental values taken on a regular 
commercial 11.F. transformer. In making 
the calculations for the antenna circuit the 
constants shown On the curve were assumed. 
Two curves are shown; one of these is for 
a fairly large coupling and a fairly large 
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antenna; the second is for a smaller antenna 
and looser coupling. In the lower curve 
these values have been reduced, in order 
to sec how much the amplification is low- 
ered. As these curves show, we can expect 
the voltage :n uplification in the antenna 
coupling transformer to vary from perhaps 
u.lity to as couch as 30. This effect also 
elmtributes considerably toward making the 
au iplifiention characteristic of the entire am- 
plifier quite steep with regard to frequency; 
and it must he compensated for by the spe- 
cial transformer primaries. 

Sc:ectivity Found in Number of Circuits 
Before closing it will he well to include 

a few remarks niant the selectivity to be 
expected from sudi circuits. Fig. 10 shows 
curves which have been calculated for the 
two circuits -the intrstage circuit and the 
antenna circuit. It will he seen that there 
is not a great difference between the selc- 
tivities of the two circuits, although the 
antenna circuit is somewhat less sharp in 
tuning than the into 'stag. circuit; which 

we may well expect, considering the resist - 
ance of the antenna. In the interstage 
coupling the primary resistance (the plate 
resistance of the tube) is so great that the 
primary' has little effect on the tuning of the 
secondary and on its selectivity. 

Although these eurves may seem to be 

quite Ircund, upon first inspection, it must be 

remembered that the great selectivity of an 
amplifier is dependent mainly upon the 
number of tuned circuits, and not upon the 
selectivity of each single circuit. By this 
we mean that only small impruvemttits in 
over -all selectivity can be uumle by improv- 
ing the selectivity of the individlurl stage; 
practical, cununreial tuned circuits are 
about as selective as we can make them 
without adding considerably to the cost. 
Great improvement in selectivity may be 
obtained by adding a special tuner) circuit 
to the amplifier; whereas, a slight improve- 
ment in the selectivities of the Several tuned 
circuits (as by reducing. their losses), will 
hardly result in any ingpruvenient that might 
be considered npprceiable. 

Determining Meter Shunts and Multipliers \ \ ES TM ENT in milli : m uocler or !Me- 
1 ronuauter may be made to pay greater 
dividends. in the form of diversified applica- 
tions, by conversion to a multi -range volt- 
mter. Mee, ise, the usual voltmeter can 
be readily converted to a multi -range volt- 
meter. 

The connections shown in Fig. I are in- 
tended for the conversion of niicroamuieters 
and mmillimumwters into voltmeters. ')'hose 
shown in Fig. 2 are for the conversion of a 

100 -volt, high -resistance meter to :a multi- 
range voltameter, by means of a number of 
precision wire -wound resistors which serve as 
voltmeter multipliers. In using resistors of 
this type as voltmeter multipliers, it is es- 
sential to know the internal resistance of the 
voltmeter, expressed in ohms per volt. Then 
multiply the full -scale reading of the volt- 
meter by the number of ohms per volt; in- 
sert a similar resistance value in series with 
the instrument, and the added resistor will 
double the ffcetive struck reading. 

The moving clement of voltmeters may be 
used, in conjunction with a multiplier, to 
obtain lower ranges than those for which 
ti.c meter was orig'nutlly i nade, with a great 
saying over the cost of a new meter. The 

new multiplier or multipliers most be di- 
rectly ell nnceted tu the moving -rl iucnt leads. 

'1 he. resistance of the ultiplier can be 
computed by the following formula: mul- 
tiply the ohms per volt by the full -scale 
dxflectiun; then the prod :.ct by the desired 
multiplier ratio; and subtract the resistance 
of the moving- element. But since the re- 
sistance of most uapyir)g- lements is low 
(say 10 alums to 11.1 ohm) it may be 
neglected except when the computed multi- 
plier resistance is only fifty (or fewer) 
times the order of magnitude of the resist- 
ance of the moving -clement. 

'l'he accompanying chart gives the total 
resistance required to change miro7mmaeters 
and mrilliauuuetcrs into instruments for ac- 
curately- mrasurint vintage. Since the re- 
sist:mee of most mierwmmmeters and milli- 
ammeters is very low, that is, 40 ohms or 
much less, these values may be used for the 
multiplying resistors. 'l'he error in titis as- 
sumption is the resistance of the instrument 
divided by the resistance given in the table; 
which, in most cases, is v rt' usual less than 
the error in nu st calibrations. The maxi- 
mum error, other than th above, 's the stain 
of the error of the moving- eleutelt and the 
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The 2a Supplement 
to the 

OFFICIAL RADIO SERVICE MANUAL 

Is READY for Distribution 

NOW! 
SUPPLEMENTS No. 1 and No. 2 to the 
OFFICIAL RADIO SERVICE MANUAL 
are obtainable - 

ONE of the most important achievements in recent radio 
book publishing comes with the completion of the first 
and second Supplements to the OFFICIAL RADIO 

SERVICE MANUAL. These Supplements, now ready for 
distribution, are the beginning of a series which will be pub- 
fished every sixty days during the year. The pages of the Sup- 
plements are printed exactly like those in the OFFICIAL 
RADIO SERVICE MANUAL, and as each Supplement is 
added periodically it will be kept uniform with the original book 
in paper stock, (loose -leaf form) and in make -up. 

The second Supplement to the Manual brings that useful book 
right up -to- the -minute with the diagrams and schematic cir- 
cuits of the latest radio models which have been placed on the 
market during the past few months, as well as with new 
information of sets for 1930 and 1931. 

With each set of Supplements a new index is supplied. The 
pages are numbered to enable one to include the new additions 

, in their logical places in the original OFFICIAL RADIO 
SERVICE MANUAL. 

Every owner of the OFFICIAL RADIO SERVICE 
MANUAL will be sure to be up -to -date in radio if he becomes 
a subscriber to the Supplements. The cost -only $3.50 a 
year -is trifling, when it is considered that it is our intention 
to publish enough Supplements during 1931 to make the 
present SERVICE MANUAL more than twice the size it 
is now! 

MAIL 
COUPON 
TODAY! 

GERNSBACK PUBLICATIONS. Inc.. ac -5 
96 -98 Park Plate, New York, N. Y. 

I enclose $:I ro Cr obb h s on t.. enter ms sph., rinth,e 
for the Supplements of the OFFICIAL R\Ilill 

It Is undersnaal that the Supplement, will be 

mailed to me at least six times during the >ear. No Supple- 
ment will be sold singly. 

Name 

Address 

city qiate 

Some of the features' 
in the second Supplement 

Completely revised index for the entire OFFICIAL RADIO 
SERVICE MANUAL. 

Table of trade names in alpt.abetical order -listing the cor- 
responding manufacturers. 

List of Amperite line voltage regulators for standard 
receivers. 

Canadian circuits -circuits for which we have had many re- 
quests since the original publication of the Manual. 

Technical data of a practical testing oscillator. 

LIST OF CIRCUITS PUBLISHED IN 
SUPPLEMENT No. 2 

Splitdorf 
A.C. Dayton 
Majestic 
Kennedy 
Sparks - 

Withington 
Robertson -Davis 
Lincoln 

Canadian Marconi 
Canadian 

Westinghouse 
Sears -Roebuck 
Amertran 
Knapp "A" Power 
Edison 

Priess 
Garod 
Grimes 
R. C.A. -Victor 
Fada 
Silver -Marshall 
Telephone 

Maintenance 

SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE 

$350 A Year 
EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1. 

This is a very small cost when you consider that for the whole year a Supple- 
ment will be mailed to you every other month. Those who already own he 
OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 
can be expected from a $3.50 investment in the Supplements to the original 
book. 
If you are one who has not yet recognized the importance of owning a copy 
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 553 in this 
issue and learn more about this valuable book. 

Future issues of the Supplements will be ready at the following dates: 

April 1st June 1st August 1st October 1st 
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error in the resistance value used. .\ mov- 
ing element that is accurate to 2 per cent. 
would never become more accurate, no mat- 
ter how accurate the multiplier was made. 
On the other hand, if a high degree of ac- 
curacy is wanted and the moving element 
was designed for that type of work, a very 
accurate multiplier must be used. If closer 
accuracies than 1 per cent. are required. 
resistors must be better than /g per cent. 

00' 

t0,0o0- 

loo,000° 0) oo w 

Fortunately, wire -wound resistors of an 
accuracy of 1 per cant. and closer, arc now 
available conmlercialle, as contrasted with 
the wider tolerances of resistors of the past. 
Furthermore, these resistors are thoroughly 
seasoned. These perfected wire -wound re- 
sistors now make it possible to convert me- 
ters into Ili -range instruments with every 
assurance of accurate readings. 
('otrrlexy of International Resistor Company. 

Fig. 1 (left) 
The ordinary 0.1 mifiammcter, 
as shown, with the series resist- 
ors becomes a multi -scale volt- 
meter. The resistor values 
should, theoretically, be lessened 
by the resistance of the meter's 
moving element but, except on 
the 1 -volt scale, this would make 
too trifling a difference to be 

read. 

Fig. 2 (right) 
The same trineitle is aptlied 
to a standard voltmeter: except 
that the first series resistor is 

already provided. 
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A. C. Beat -Frequency Oscillator 
(Continued front page 656) 

Four Thy sockets, UY -type (38); 
Two Eby insulated binding posts (31, 32) ; 

Two Thordarson choke units, type 1t -196 
(21, 27); 

One Thordarson autoformer, type R -190 
(22) ; 

One Thordarson power- supply transformer, 
type 11 -280 (34); 

One Thordarson filament transformer, type 
'l' -3660 (36; 

One l:lectrad "Royalty" variable grid leak, 
potentiometer type 0 (24) ; 

One Electra(' "Truvolt" resistor, type C 130 
S (33); 

Two Flechtheimc midget fixed condensers, 
.00025 -oaf., type M -C, and two .0001 -mid., 
type 1%1 -.1, to give two .00035-m f. capaci- 
ties (2, 11); 

Two Flechtheim midget condensers, .0001 - 
inf., type M -A (19, 19A); 

i 

Four Aniperites, No. 227, with mountings 
(39, 40, 41, 42); 

Four Durham "l'owerohui' metallized re- 
sistors, with mountings: three 2,(X1(1 -ohm 
(4, 14, 25) and one 50,000 -ohm (16); 

One Eleetrad power switch (37); 
Four Flechtheimu bypass condensers: two 0.5- 

mf., type lI -50 (3, 3); and two 1 -mf., 
type I3 -100 (15, 20); 

One Flechtheim midget coupling condenser, 
.01 -miff., type M -K (23); 

One Flechtheimt filter condenser, 4 -mf., type 
F401 (28); 

One Flechtheim condenser block, type F14. 
(35-used as 2- 2- 4 -mf.); 

One ahuuinum sheet 21 x 14 inches, cut as 
illustrated (Fig. 3) and bent for chassis; 

One roll Comico "liraidite" solid -core hook- 
up wire; and 

One can Fester rosin -core radio solder. 

Operating Notes for Service Men 
(f',i timi,-rl front prier, 60) 

these service tools. The first step is the 
d,justment of the antenna and oscillator 

circuits. These nuts are located as follows: 

Fig. 5 
Position of trimmer on Emerson chassis. 

the oscillator tracking condenser is beneath 
the first screen -grid tube, and can be reached 
through the small aperture 'l'he antenna 
compensator is situated at the right of the 
antenna and ground binding posts. Under 
the chassis, there are two adjusting nuts; 
the one nearest the drum -dial cable is the 
oscillator trimmer; the other is the second 
antenna adjustment (Fig. 3). The tracking 
condenser should be adjusted for maximum 
response at about 60(1 ke. 'flic oscillator 
trinnuer should be turned for max' re- 

sponse at it frequency of 1500 ke. while the 
dial is set on that marking. It is necessary 
to use a station of that frequency and, if 
it does not come in at that marking on the 
scale, the scale unust be moved to the cor- 
rect position. Try the scale at it station 
of about 700 kc. to ascertain whether it is 
correct. The first antenna knob should he 
aligned for uuixiuuun response at about 1200 
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IT'S EASY TO 

IDENTIFY 
1931 TUBES 

Look 
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Quick Heaters 

A radio sel should start up in o few 
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tain performance? De Forest engineers 

have eliminated the gamble by unique 
design: 
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3. Soeciol hairpin filament for neutralised A C. 
field.lower operating temperature than coiled 
type with freedom from brittleness. 

4. Filament supported at twelve points. Connell 
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Audion, insure the 1931 performance of 
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Dr. T. O'CONOR SLOANE 

Will Teach You at Home! 
NOSE WHO r.tN IU:.tll AND warm: r:m study 

{A Chemistry through our simply Prepared course. You 

1 , don't need a higher education, and you don't need 

any previous experience or preparation. Chemistry is not 

harder to understand than electricity or radio. Just plain 
sense and ordinary observation powers. 

We Can Teach You At Home 
Our faculty knows just how to mold you Into a skilful 
laboratory worker. THE HEAD OF OUR STAFF IS 

et hie 
O'CONOR 

repute. Hehas F- hadlemore than stay It nears of 

teaching experience. Our curse 
more 

you for an Immediate 
position in a chemical laboratory, and you do not have 

to the up w 

and 
hat ek week-ends 

are 
your Uework 

learn During 
at home on the 

fascinating experiments and the delightfully simple but 
tompreheuslte lessons. 

Laboratory Outfit Free 
THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you as part of your Courte, without extra 
charge. makes you the owner of a laboratory, containing 
all the materials and Instruments 

tsh 
used 

slby a ftlL ale g d chemist. This working kit. tt shipped 
outset of the course, be routes your permanent property. 

It Is a sturdy fitted wooden cabinet containing over loo 
Pieces of laboratory apparatus and chemical supplies. 

Big Money in Chemistry 
CHEMISTS ARE WELL PAID MEN. Not only will 
our 
iitle 

training 
go 

a 
new level. 

rt 
You 

better job, 
then work of 

your hands and a your brain, and perhaps make millions of 
dollars on a new henJeal disco,rty. 
Every day the newspapers n 1 magazines are full of new 
bring retaining new elletnia.1 discus .U.,-us cries-it, nnining. lu 
electricity, foodstuff, rl taIortdyestuffs, le ms, i paper -nak rrurbe, seel.rntx- 
tiles, in fact in eter)- welt known Industry-and behind 
each of t bese Moot cries st duds a well- trained chemist 
who knew how to take ads outage of opportunity! 

No Exaggerated Claims 
THE INSTITUTE. DOES NOT CI..tIM that even' chemist 
nukes millions, user du we guarantee that into ill Intine- 
diately get a job pay lug $111,111111 a year. But Many 
hate dune It and there is no reason why you can not du 
It too. Often enough you read or hear about seen w ho 
base found the highest recognition. front small, inconspicu- 
ous beginnings. and you wonder how they got the "lucky 
break." why. you wonder yearningly, couldn't you be 
such a "lucky" fellow? Yes can be-but you hate to 
meet luck half way. 

Get Started Today! 
IF TOU WOULD LIKE TO KNOW MORE ABOUT 
CHEMISTRY, and It you are sincere In your desire to 
get out of the tread -mill of job anxiety and wage de- 
pendence, If you hue ambition enough to want to become 
a chemist, and perhaps a famous , some day, you will 
not wait until tomrrow to nut GUI how to go about It. 
MAIL the coupon below today. There is no charge and 
no further obligation. You will be simply asking us to 
is rite you about something that you want to knew. 

r 
Chemical Institute of New York, Inc. 
Dept. SC -Sil 
19 Park Place, New York. N. Y. 

Please send n at o without any obligation on 
my part, your 

me 
stook "Opportunities for Chem - 

Ists," and full particulars about the Experimental 
Equipment given to every student. 

NAME 

ADDRESS 

CITY STATE 
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to 1000 kc. It is advisable to repeat this 
procedure, to insure perfect adjustment. if 
the I.F. adjustments have not been tam- 
pered with, it is best to leave them. How - 
ever should it become necessary, continue 
in this manner. There are four adjustment 
nuts; these tune and are located in the 
rear right of the chassis from left to right 
(Fig. 4): first detector plate, I.F. grid, 
I.E. plate, second detector grid; and should 
be adjusted at 15.5 lie. in that order. If 
an oscillator is not available, choose a power- 
ful broadcaster, whose signal is constant, 
and adjust the four nuts in the order given 
for maximunl response. When the I.F. ad- 
justments are made, it is best to adjust 
the oscillator and antenna circuit. The sec- 
ond antenna adjustment is made at 1200 
kc. with the volume control turned down; 
so that a difference can he noted. 

The Emerson set now on the market fuses 
one screen -grid stage, but the '15. amplifier 
filaments are in series. Opposite the second 
'45 tube is it condenser compensator, which 
trims the detector gang condenser. It usu- 
ally makes a great difference when this is 
adjusted. (Fig. 5). 

Lack of sensitivity lind a hum is some- 
times caused by an open variometer in the 
Bosch 28" and "29 . \C" models. This unit 
has a coiled spring, which is used for con- 
nection to one side of the rotor. If the 
spring loosens and breaks from the ter - 
minal, it need only be moldered. 

The Brunswick "15" and "2'2 AC" ( "uni- 
control") chasses use a condenser -type vol- 
ume control (See Data Sheet No. 38, March 
lt,tnto- CaArr); if this component becomes 
noisy after a short time in operation, it 
cannot be cleaned like a wire -wound resistor 
or carbon -type control. With the chassis 
bottom side up and the bottom plate off, ro- 

tate the volume control. You will notice a 

wide, grey -covered lead moving with the 
action; it is soldered to one of the stator. 
of the variable gang. Pill lightly on this 
lead, first in one direction, then the other. 
This procedure has cleared tap every case 
of mist- control where it has been tried, 
and gives no further trouble. 

The "LL11" type Symington dynamic 
speaker used in the Zenith "10, 11, 12" (new 
series) is not adjusted in the usual man- 
ner. It has no spider, and the voice coil 
is not adjusted by loosening the mounting 
nuts. The large holt in the rear must he 
loosened. The stand should be removed 
out of the way; this will permit the'tield 
pot to be pulled out. The center armature 
bar should he turned and pullets out. Here 
three screws will be noticed; these should 
be loosened to enable the Service Man to 
center the voice coil. This can be done, 
in the usual manner, by inserting strips 
between the Sraute and the voice coil. The 
bar should be replaced, and the pot put 
back by tightening the bolt provided for 
the purpose. 

Notes on Band -Pass Tuning 
(Contiaated from paye 658) 

screen -grid, and -3 on the control -grid. 
The operation of tÊi tubes in this fashion 
will minimize the effects of grid -circuit 
damping and will allow of greater selectivity 
in the preceding grid circuit. Unless the 
constructor's poverty dictates otherwise, the 
use of at least four tuned circuits ahead of 
the untuned stages is recommended. 

For best results, the variable antenna re- 
sistor and the screen -grid voltage control 
should be couplets together, on the sauce 
shaft. With the high-inductance antenna 
specified by the writer, provision should be 
made for shunting a .0001 -ntf. condenser 
across the antenna and ground connections, 
where very short aerials are used. 

Some correspondents :me surprised at the 
use of a 200 -turn antenna coil. Let these 
sceptics be reassured; this is not a typo- 

graphical error and 200 turns is correct. 
'l'he constants for the circuit are as fol- 
lows: C, .00035 -tar f. (four -gang condenser); 
Ce, .05 -mf.; Cl, 0.1 -elf.; C2, .0001 -inf.; these 
are mica condensers. \I is composed of 12 

turns of double- strand (nut twisted) No. 22 
D.C.C. wire on a 1 -inch tube, There is no 
spacing between turns. 

1.1, L2, 1,3, and Its are as specified in 
the preceding article (page 561, March, 1931, 
ltAmo- CHAri'); 1.1 and 1.5 are the same as 
L2 and 1.3, except that their axes are par- 
allel and are spaced :1i s inches apart, and 
the two coils are placed together inside a 
large shield. 

The writer is preparing data on a thor- 
oughly modern receiver, with all the gadgets 
of the 19:32 season, for which he hopes to 
find early publication. 

Are You Treble -or Bass -Minded? 
By A. G. HELLER" 

ALL musical cars do not agree as to 
1. what constitutes realistic tone quality. 

In fact, three radio sets may gite three 
totally different renditions of the identical 
program; and each of the three set owners 
insist that his particular set has the natural 
tone quality sought. Of course the three 
sets and the three owners cannot all be 
correct so far as the natural tone quality 
is concerned; which simply goes to prove 
that there are variable factors involved. 

First of all, human ears vary greatly. 
Not so long ago a scientist concluded a 
five -year study of human ears during which 

he discovered a wide discrepancy in fre- 
quency response. Wooten, it appears, are 
more susceptible to tite higher frequencies 
and, therefore, like their radio rendition 
either nutted or reduced in volume. Men, 
being less susceptible to the higher fre- 
quencies, like their radio rendition crisp, 
sharp, almost penetrating, and certainly 
loud. 

It has been found through test that, 
where the tone is muted or mellowed, by 
eliminating more or less of the higher fre- 

Chief Engineer, Insuline Corporation of Americo. 
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quencies, women also like the rendition 
louder so as to approach natural volume; 
but, where the tone is not muted, they like 
the rendition subdued in volume if not in 
tone. 

Secondly, room acoustics have much to 
do with tone quality. 'fake a powerful 
radio set, such as we have enjoyed during 
the past two years, and place it in a sparse- 
ly furnished rom; particularly one with 
hard floors and lacking carpets as well as 
upholstered furniture and drapes. Imuledi- 
aately the rendition is sharp, penetrating, 
disagreeable. 

Take the same set and place it in a richly 
furnished room. 'l'he tone is entirely 
changed, and the music is pleasingly mel- 
low. The fundamental tone of the repro- 
ducer has not been changed, of course, but 
the higher frequencies have been absorbed 
to a greater degree than in the sparsely 
furnished room, so that they cannot persist 
and cause disagreeable acoustics. 

The tone control is an absolute necessity, 
I believe, in old gas well as new sets. No 
set is really capable of performing to the 
hest advantage without this feature; which 
is even more important than the volume 

control, since it is the degree of penetration, 
rather than the actual force of the sound 
waves, which determines the desired result. 

Aside from musical tastes and room 
acoustics, radio programs themselves require 
different tone treatments. 'l'he speaking 
voice absolutely requires the higher fre- 
quencies, for ready understandability; and 
brass instruments require higher frequencies 
for natural rendition. String music, on the 
other hand, should have less of the higher 
frequencies, for pleasing rendition. Hence 
in the matter of programs as well as in 
other directions, tone control is essential. 
Fortunately, the tone control feature may 
now be added to any radio set, without tools 
or technical knowledge, and at a very low 
cost. 

Certain tone controls are designed to 
cover a rather wide range of frequencies 
and assure the proper "muting" of even the 
old horn -type speakers, )vith their notorious 
high- pitched rendition. In many instances 
where the horn type is cm the verge of being 
retired from active service, it may be sal- 
vaged and brought hack into the good 
graces of the family circle once more by a 
suitable tone control. 

Cold -Cathode Vacuum Tubes 
(Continued front paffe 659) 

remarkable when you consider that neither 
inventor was aware of the other's work. 
I am convinced that the practical possi- 
bilities of this multi -stage cell are enormous, 
not only for the radio receiver, but in allied 
fields where electronic mnpliticatinn is em- 
ployed. You can imagine how small and effi- 
cient such a radio receiver would be, with 
practically nothing to get out of order." 

'l'he fundaienhd principle is shown in 
Fig. 2; here, it will be observed, the input 
is made to the anode (corresponding to the 
plate of an ordinary vacuum tube) and the 
grid. The photoelectrie substance forms 
the cathode, and must therefore be main- 
tained at a negative potential. The grid 
modulates the flow of electrons, just as in 
an ordinary vacuum tube. 

The flow of electrons from the photo- 
electric substance which forms the cathode 
is obtained by subjecting the latter to a 
suture of steady illumination, preferably 
high- frequency or ultra- violet light. 

In addition, Mr. Thomas worked out the 
idea of a multiple cold- cathode tube, in 
which a single light shall operate a number 

Fig. 3 
Here the elements of fire ordinary tubes are 
built into one cuite1opr, rrilli an interior Blow- 

lamp to excite the Bee cathodes. 

of distinct cathodes each with its anode 
(plate) and auxiliary electrodes, in a single 
envelope. 'l'he external connections to such 
a tube would include it into a number of 
stages -as radio - frequency amplifiers and 
detector, say. i1r. Thomas' patent eh' 
c intetphtte an annular, or ring -like, bulb, 
with several sets of tube elements grouped 
around the central opening; into which a 
lamp bulb for purposes of excitation could 
be introduced. 

Another variation upon the same idea ap- 
pears in his patent applicat ; two designs 
from which are reproduced in Fig. 3. 11ere 
A shows a cross -section of the bulb, in which 
the central illumination is produced by a 
glow -lamp with distinct electrodes; while on 
each side of it are the three elements of a 
vacuum tube. At B we have a top view 
of the bulb, showing the respective posi- 
tions of five sets of elements, and the ex- 
citing lamp in the center. 

'l'he theory is scientifically sound. Several 
practical problems are presented, I 'aver; 
among them that of increasing the limited 
amount of current (measured in microam- 
peres rather than milliamperes) emitted by 
photurlcct sic cells of the present ordinary 
design. _knottier is that of obtaining eco- 
nomically a source of light which shall be 
absolutely steady. Any variation in the 
light is represented at once in the photo - 
cicetric cell, which has practically no "tinge 
lag"; this very property, so indispensable in 
television, is troublesome here. For instance, 
while daylight will operate a photoelectric 
cell, every passing cloud would cut down 
the effectiveness of amplification. Then, too, 
the methods of producing light at the pres- 
ent time are much less efficient, froto the 
standpoint of loss of energy, than those of 
producing heat. Nevertheless, much in the 
way of discovery along these lines may be 
looked for in the next few years. 
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New Types of Receiving Tubes 
la nt inner( from page 66:3) 

ing. The hum level, in these indirectly 
heated tubes, has been reduced to one -fif- 
tieth of the value in earlier models. 

'l'he quick -heating quality has been pro- 
duced by notching the insulator which sur- 
rounds the twin or hairpin filament. The 
method is illustrated in Fig. 1; there are 
twelve notches in the insulator tubing. so 

that, while the filament is exposed between 
the "fins" it is firmly supported by them 
at thirteen points and cannot alter its posi- 
tion. The bulk of the insulator is thereby 
greatly reduced. 

\ \ \\\\\\ Sf\.1:fi1i1\\\ 
H S I 

Fig. 1 

Elements of De Forest quick -Irriter tube in 
section: H, heater, 1, the notched insulator; 

S, oxide- covered nickel cathode. 

Variable Mu Tube 
In the preceding issue of Ram-CRAFT, 

the principle of the variable -nul tube was 
described; the RCA Radiotron Co. has 
brought out a tube operating on this prin- 
ciple, to be known as the "RCA 235." It 
i. intended not to replace the 224 in re- 
c.icers now in use, but for use in circuits 
,specially designed for the purpose. 

As explained before, the purpose of these 
tubes is to overt cross -modulation and 
distortion, due to the application of high 
negative grid biases which are required to 
control volume in the presence of powerful 
interfering signals. 

The mutual conductance of the 235, oper- 
ating antler a nias of 1.5 volts, is 1100, its 
plate resistance sonne 200,0(X) ohms, and the 
plate current is 9 milliaiIIps, or about twice 
that of the '24. But, when the grid bias 
is raised to 40 volts, the mutual conduct- 
ance of the tube is nominally 10 nlicromhos, 
or just one one -hundred -and -tenth that ob- 
tained under ordinary conditions. This enor- 
mous range permits a multi -stage receiver 
to function under the most diverse con- 
ditions. 

'l'he 235, like the '21, has a cathode heated 
indirectly by a filament drawing 1.75 am- 
peres at 2.5 volts; the plate voltage rec- 
omuuended is 180, and the screen -grid volt- 
age 75. The screen current should not ex- 
ceed a third that drawn by the plate. The 
internal capacities are, approximately, .01- 
uuuf. between grid and plate; 5 f. across 
the input and 10 mud. across the output. 

Two -Volt Tube Characteristics 
The values given above, as with any new 

tube type, are subject to slight alterations, 
when the experimental models are replaced 
by those produced for the market. For in- 
stance, in the July, 1930, issue of this maga- 
zine, the tentative values for the two -volt 
tube types were announced. They have been 
slightly modified in some particulars; and 
the present standard (average) values for 
the Radiotron tubes are as follows: 

Type '30 (general purpose): mutual con- 
ductance 715 nieromhos; amplification fac- 

tor, 9.3; plate resistance, 1:3,000 ohms; plate 
current, 1.8 ma.; base, small UX (like the 
'20). 

Type '32 (screen -grid) mutual conduct- 
ance, .550 micronlhos; amplification factor 
(theoretical) 580; plate resistance, 1,150,0110 

ohms (original rating, 800,000); plante cur- 
rent, 1.4 ma.; screen voltage, 67.5 maximum; 
screen current, not over one third of plate 
current; grid -plate capacity, not over .02- 
uunf. Base, large I-\ (like '22). 

Type 31 (power tube); teal conduc- 
tance, 760 micronihos; amplification factor, 
3.8; plate resistance, 4,950 ohms; undistorted 
power output, 150 tnilliwatts; plate current, 
6.8 milliamps. No output protective device, 
therefore, is needed, and the reproducer 
may be connected directly in the plate cir- 
cuit. 'l'he filoutent current is 130 milliam- 
peres, at 2 volts. Base, small UX type. 

A Mercury-Vapor Rectifier 
The use of rectifying tubes which, in- 

stead of a high vac , contain mercury 
vapor, is general in apparatus where high 
power and high voltages are required. There 
has just been amouncecl the development 
of a small mercury -vapor tube for the power 
packs of receiving sets; it is similar to the 
'80 in design, but will pass maure current 
with less power loss. The type is desig- 
nated as "Plt 280M" by its makers, the 
Perryman Electric Co. 

This tube is designed tiith additional in- 
sulation for its plate leads, extending be- 
yond the "press" (assembly of internal 
parts). Its power l' 't is found, practically, 
in the amount of heat which can be dissi- 
pated from the bulb. During the live cycle 
of the tune, the potential drop through it is 
about 17 volts; as compared with, say, 43 
in the standard high -vacuum '80. 'l'he mer- 
cury -vapor tube, it is estimated, will carry 
316 milliamperes at 504) volts, or (allowing 
for power loss) 152 watts, compared with 
50 for the '80 type. This increase of the 
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Fig. 2 
Operating curve of Perryman mercury vapor 
mythic, (.9), showing advantage over high- 

vacuum '80 (B). 
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available power will permit a more efficient 
application of higher voltages to receiving 
tubes; but new design of the power unit, 
to utilize the added current supply, will be 
desirable if maximum efficiency is to he se- 
cured. Incidentally, the factor of safety of 
the rectifier tube, in modern sets with push - 
pull power tubes, should be considerably 
increased. 

"Unitary" Tube Assembly 
One of the major problems connected 

with the manufacture and use of tubes is 
that of old: g uniformity in characteris- 
tics. 'l'he proper proportioning of the 
elements, and especially their spacing, de- 
termines whether or not the mutual con- 
ductance of a tube, and consequently its 
amplification, will be according to its listed 
"average" rating; it also determines the 
inter -element capacities, which are import- 
ant especially in the functioning of radio- 
frequency and detector circuits. 

Since modern tubes are made in great 
quantities, to sell at low prices, any method 
which will increase their uniformity is a 
benefit, not merely to the manufacturer, but 
to the user; and this t interest the Ser- 
vice Man who is concerned with keeping a 
set in proper adjustment. 

STURDY NICKEL 
ALLOY SUPPORTS 

I kite« 

PERFORATED'''. 
PLATE RIGIDLY 
ANCHORED BV 
WELDED AND 

RIVETED 
DOUBLE FIN 

TOP 
MICE 
YOKE 

\ BOTTOM 
MICA 
YOKE 

Fig. 3 
The Arcturus "unitary.' tube construction, pro- 
ducing a rigid, uniform assembly which makes 

characteristics permanent. 

The Arcturus Radio Tube Co., has devel- 
oped a new type of construction, known as 
"unitary structure," for the purpose of in- 
suring precision alignment of the electrodes. 
'l'he elements -as in the type '27 tube, a sec- 
tion of which is shown in the illustration- 
are fixed rigidly in an assembly held at each 
end by mica yokes, perpendicular to each 
electrode. The plate is a rigid cylinder of 
nickel, perforated to permit dissipation of 
heat, and ribbed to increase its mechanical 
strength. The cathode is held by a collar, 
and the grid by a clip, which reinforce the 
unit, as well as furnish electrical connec- 
tions; the grid clip prevents any turning 
of the grid support in the holes through 
the yokes. In the assembly, each electrode 
is separately welded to the stmt wires which 
support it; the whole is held for this pur- 
pose in a jig, which permits no deviation. 
'lime resulting uniformity obviates the need 
for matching tubes. 

A new min. -hum '24. tube is an- 
nounced by the salve manufacturer; it is 
quick -heating (7 seconds) and has a special 
patented high -resistance filament insulator 
which prevents escape of electrons, front the 
heater to the cathode, to introduce noise 
or hum. 
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a lot of money to you.... It is FREE with the 1931 Trouble Shooter's Manual.. . 

The hook is loose leaf. beautifully hound. The pages are 8!5 x II inches. The drawings 
are large and easy to read. ALI. of the vital data is shown upon the same page. Electrical 
constants are furnished . No expense was spared to compile this look. IT WEIGHS 
6 POUNDS.... Every man who is doing service work should have this book! 

SOLI) \VITH A \LONE\" BACK GUARANTEE. IF YOU DON'T LIKE IT, SEND 
IT BACK AND YOUR MONEY WILL BE REFUNDED. WE ARE CERTAIN THAT 
YOU WILL BE MORE THAN PLEASED. 

We are in a position to supply individual diagrams of receivers and to answer question - 
for service men. Write to us. 

PRICE $5.00 Postpaid. We will send the book C.O.D. 
RADIO TREATISE CO., INC. 

1440 Broadway - New York City 

ON Page 682 you will find an interesting 
announcement on the Supplements to 
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Radiola 28 with 2 -Volt Tubes 
(Continued froto page 671) 

filament circuit; the writer led it to one 
side of the left rheostat, marked "filament 
control" and governing all the tubes except 
the first 1.F. (V4). 

Neutralizing the R.F. Stage 
Hcpl :ur the unit in the container, as far 

ns it will go; place the container with the 
unit again in boiling water, until the unit 
slips into place. "fake the assembly front 
the water and allow it to cool; which will 
take aloud an hour. Then place the cata- 
comb on its supports and resolder the nine- 
teen wire whiskers in plate. 

You are now ready to give the receiver 
at triad; reconnect the battery-terminal strip; 
and connect the batteries. Check the volt- 
ages at the tube sockets to see that they 
are O. K., if not, go over your connect' 
until you locate the trouble. When every- 
thing is O. K., plug in the tubes, loud 
speaker, and loop aerial. 

' l'urti on the filament switch and rheo- 
stats; that on the left all the way, anal the 
other about three- fourths of the way. An 
accurate filament voltmeter must be con- 
nected to the tipjacks provided. The snore 
constant the fill nt voltage, between 1.8 

and 2 volts, the longer the tubes will last. 
Tune for signals in the usual way, keeping 
the rheostats on as far as possible. 

The neutralizing condenser NC, connected 
between terminals 7 and 8, oust now be 
adjusted. It is located at the left end of 
the chassis near the bottom, and is nothing 
more than two copper strips separated by 
at thin strip of mica. A screw, located at 
about the center of the plates, provides the 
aad,justoeut; this still be covered with wax, 
ttiticli most lie removed carefully with a 
knife blade. 

Now tune in a strong signal), at about 
1300 ke.; re e the first I.F. tube (No. 3) 
and insulate one of the filament prongs 
with a ..hurt piece of straw obtained from 
a soda fountain. Place the tube back in 
its socket, and sec that it does not light. 
Adjust the screw of the neutralizing con - 
denser NC. for minimum signal; (it must 
be turned to the left from its original po- 
sit' .) After adjusting for ntiniunuu signal, 
remove the straw from the filament prong; 
the receiver is now neutralized. Reseal the 
screw with beeswax. 

With 5 -Volt Power Tube 
If a type '71.\ is used, a six -volt filament 

source such as a storage battery is required. 
A fixed 10 -ohm resistor should be used in 
the negative filament lead to drop the fila- 
ment voltage front 6 to 2, for the two -volt 
tubes. A 4 -ohm fixed resistor reduces to 5 

the filament voltage for the '71A; it is con- 
nected as follows: refer to Fig. 3, which 
shows the connections of the catacomb unit 
at the left end, as viewed front the rear. 
Unsolder wire "X" at point "113," and con- 
nect the 4 -ohms resistor between wire "X2" 
and negative of battery. Figure 4 shows 
these two connections as they were mettle to 
battery. (In lieu of resistors 112 and R3, 
for 6 -volt "A supply" a "No. 112" ,lnper- 
ite serves at "X1 "; for 2.5 -volt "A sup- 
ply" it No. 3A Anperite, is suitable for 
nine 2-volt tubes). 

Connect 27 volts negative to cable marked 
"222.5 C-." It will be found that a '71A 
tube just fits in socket No. 8, although it 
is it tight squeeze. 

'l'o use two '31's connected in parallel, 
insert a "Type RA" 'l'ubadapta into tube 
socket No. 8, and place two '31's in the 
sockets provided on the adapter; it will be 
unnecessary to disturb any of the set's wir- 
ing. The writer used DeForest type 430 
and 1431 tubes for his experiments; how- 
ever, other standard tubes can be used if 
desired. 

An Eveready air -cell battery was tried 
for the filament circuit and Nas found en- 
tirely satisfactory. The filament drain on 
this battery never should be allowed to ex- 
ceed 0.75 -ampere. (Therefore, it is rec- 
ommended that there be connected in the 
".1" circuit a meter with a range of 0 -1.0 
:amp. This low -resistance instrument con- 
nected in series with the "A" supply will 
not appreciably add to the drain, as at low - 
resistance voltmeter might do. This meter 
should indicate not more than the total 
consumption of the receiver, or, about 7(X) 

ma.- 7'ech. Editor.) 
Never use dry cells unless a voltmeter is 

permanently connected to the "A" circuit 
tip jacks to check the voltage. 

External Power Amplifier 
Many people operate the Radiola "28" in 

conjunction with the Radiola "101:" power 
speaker. In the original installation, fila- 
ment current for the type '99 tubes, and 
their plate supply, was furnished by the 
power pack of the speaker. (See pages 247 
and 254 of the Ovnct.at. RADIO SERVICE 
JLtx UAL. ) But when the new two -volt tubes 
are used, the filament cannot be operated 
from the Radiola 104. However, an Ever- 
eady air -cell battery may be used, the fila- 
ment connections to the speaker being dis- 
connected; and only the "B" current for 
the tubes is then drawn front the amplifier. 

'Whose who wish to use this receiver with 
an external power amplifier will not have 
to worry about replacing the output tube 
of the "28," inasmuch as this stage will nut 
be used. (The external power amplifier 
plugs into the first audio jack.) Be sure, 
however, to adjust the filament voltage to 
the correct value. 

The writer will endeavor to prepare for 
a forthcoming issue of 1tADto- CR.trr a con- 
densed description of the manner in which 
the Radiola "s12" (semi -portable) and "25" 
may be improved, if the readers manifest 
sufficient interest in this subject. Inquiries 
regarding this conversion system may be 
addressed to the writer, provided there is 
enclosed a stamped return envelope. (13c- 
fore closing this article it is desired to sound 
it note of caution: while this story by Mr. 
Sprayberry follows sound practice, and is 
the outcome of praetit'al experiments in his 
laboratory, the results obtained by other 
constructors will depend upon individual 
ability- to follow instructions and master 
slightly differing conditions. The most 
important point to remember is that "it 
can be done." -Tech. Editor.) 
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The "L -32" Ultradune 
(Continued from pu ye 667) 

They fit tightly a hakelite tube having n 

diameter of 11v inches. The finished roils 
are about 5/16 -inch wide; and are wound to 
about the same thickness. 

With the specified parts. calibrated coils 
are available for 1.1, 1.3 and 13. Rough 
approximations of their construction are as 
follows: broadcast band, L1, 6 turns; 1.2. . 
120 turns; 1.3, 74 turns. The 1130- iiutrr 
hand, LI, 40 turns; L2, 60 turns; L3, 45 
turns. The 80 -meter band, IA, 20 turns; 
L2, 25 turns; 1.3, 32 turns. The -40- ureter 
band, LI, 15 turns; 1.2, 15 turns; 1.:3, 21 
turns. The 20 -meter band, 1.1, 10 turns; 
1.2, 10 turns; 1.3, 14 turns. Tube bases of 
the CY -type may be used for forms; small 
wire being used for the larger windings. 
The spacing between turns and windings. 
and the sizes of wire are experimental. 

In closing, it laust be litent iuned that own- 
ers of early models of the "1:32" have been 
able (luring the early part of the evening 
to tune in (listant star while the New 
York (local) broadcast stations were operat- 
ing. For instance, station WI W in Cin- 
cinnati may be tuned in, to the total exclu- 
sion of the powerful Newark station, WOR. 
And stations throughout the world have been 
copied on short waves. 

Additional information, and data regard- 
ing circuit or construction blueprints, will 
gladly be given by the writer; who may be 
addressed in care of R.uao-C'a-et-r. 

List of Kit Parts 
One f'ltrndyne antenna coil, 1.1, L2; 
One 1 -It rad fine oscillator coil, L3; 
One .1 merchoke "Type 3842;' 1.4; 
One .l mereinde "Type 709," 1.5; 
One Notion", "Type S. E. 50" variable con- 

denser, C'1; 
One National "Type E. C. 250" variable 

condenser, C2; 
One National va Habit. condenser. special de- 

sign, C3 -C4; 
Three .Iemyna condenser units, 0-.1-1-.1- 

nit, C5, Cu;, C7; 
One .Ieroror special condenser nn it, o -1, 

0-1 -1 -1 mf., C'8; 
Four Polytnet fixed Condensers; one .1N)11.5- 

inf., C'9; one ,05 -utf., Citi; une (1.2.5 -utf, 
Cll; one .01 -uif., C12; 

One .leroror "Ili- Flartuf' dry electrolvtu 
condenser bank, (i- 4 -4-1 -4 uhf.. C'í4- 1.5 -16- 
17; 

One Pilot fixed condenser, 1 oaf., ('18; 
Three Ultra formers "Type 1.:32," '1'1, 'l'2. 

T3; 
One Amerlran `Type 151" audio transfor- 

mer, 'l'4; 
One Anlerlran "Type PF 24.5.1" power 

traansfonner, 'l'6; 
Two Lynch resistors "Type 1.1'4," 0.5 -Me- 

gohm, Rl, 1117; 
One Durham resistor, 750 aimas, 112; 
Nine Lynch resistors "Type 1.F4,' 0.5 -n1e- 

gohm (two needed) RI, 1117; 15,000 canas 
(two needed), 113, 1112; 50,000 ohms 
(four needed), R4, 117, RIO, R14; 0.25 - 
megohm (1 needed), RIG; 

Six Lynch resistors "Type 1.114," 1,0(5) 
ohms, 115, 116, 118, 119, 1111, 1113; 

(Continued on paye 690) 
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The WORLD'S GREATEST All -Wave SCREEN GRID SUPER 

ZILTMDXPE 
ULTRADYNE BOOKLET 

t...,klet which tells 
..I operate the t'Itra- 

I.ne Yi un ill. 1. -:C Reveller. This 
booklet abc contains life -size pleturo 
Ilagralll, and las' -out: of Ille entire set; 
also. life -size wiring diagram of the 
enure elms it saucing etery vire lora- 
llon and connection. 

ULTRADYNE KIT 
The kit contains 3 specially tested 

and matched l' It r n f or nt era st Hit 
d o It l e mpensaung otmenser, in 
aluminum caked l t special steel 
chassis drilled and hierced as per -Wei- 

at hats. all ready for mounting, three 
rubber gmunnrls and .1 roil mount Ing illlal. and INSTRUCTION 
ttOOKLET. 
LIt Price 

$3250 
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 
10 K. C. Selectivity Over Entire Band 
Selectivity and Sensitivity so great. dis- 

tance range is unlimited 
Power Detection 
Push Pull Amplification 
Full Natural Tone 
Not a Trace of Hum or Distortion 
Steel Chassis 
Simplified Construction 

Mr. H. W. Daley of Brooklyn, 
N. Y., reports he logged 74 $tn. 
tions in one night. 

MODEL L -32 

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. 
\n Ultra dy ne Receiver operating in New York 

I 'it y. easily tunes out WOR, Newark, and brings 
iu \\'L\\', Cincinnati. without a trace of inter - 
ferenee. Likewise, \\'yL\e1. I ieag °. ice brought In 
without interference from WEAK New York: Kt l t 1. 

i takla nil; \1:8 L, Salt Lake City: IC 1'I, Los Angeles: 
Kt I:\. Denver. N EN, u1e it ( ' it y. to mention a 
(eu. have luit -n logged regularly. Short veuve sta- 
tions (runt all over the world have been copied ou 
the I rit rally ne Receiver. 

'irae Super- seusit ive Plio Dy'nat ron system of 
radio reception responds to weaker signals than 
the con ce it t i° na I method having far greater se- 
lectivity and providing tuning ease that is un- 
matched. l'Itradyne performance is the envy of 
t lu radin Industry. 

TRAUL RADIO CO., 1075 Atlantic Avenue, Brooklyn, N. Y. 

SERVICE MEN 
WANTED EVERYWHERE 

TO install and service all makes of sound reproducing systems, 
public address systems, etc. 

NATIONAL SOUND SERVICE BUREAU is an organization of 
manufacturers of sound equipment, users of sound equipment and 
hundreds of electro- acoustical engineers located everywhere to install 
and service this equipment. 
If you are competent now, our organization needs you; if not, we can 
arrange to have you trained. Write us your present qualifications. 

USERS OF SOUND EQUIPMENT, 
write us. We have an electroacoustical 
engineer near you available now to 
help you. 

MANUFACTURERS OF SOUND 
EQUIPMENT, you can join our or- 
ganization and reap the advantages of 
the largest and most comprehensive 
sound service men's organization in the 
world. 

NATIONAL SOUND SERVICE BUREAU 
723 Seventh Avenue Dept. RC New York, N. Y. 

i 

BE sure to read the message on page 682 of this 
issue. It is an important announcement and tells 

all about the Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. i 



690 RADIO -CRAFT 

39,000 RADIO MEN 
CAN'T BE WRONG! 

A Book of Great 
Value to Everyone 
Interested in Radio 

For every Home 
every Repair Shop 

every Radio Store 

every Laboratory 
every Library 

S. Gernsback's 

$3.98 
Postage 
Prepaid 

(Canada and 
foreign add 

35e. postage) 

Radio Encyclopedia (2d EDITION) 
TIf IS hook is not a dictionary, but a true 
Radio Encyclopedia, covering Radio from A to 
Z. It is the first standard work ever published 

in America attempting to classify alphabetically the 
countless words used in this highly specialized 
science of Radio. The Encyclopedia was first 
issued in 1927. The volume offered luxe is the 
SECOND EDITION, greatly enlarged and improved. 

S. GERNSBACK CORPORATION 
9S Park Place. New York. N. Y. 

E lolly send me one ropy of the Second Edition nt 
R. Cemsback's ltadlo Encyclopedia. I enclose her, - 

aith $9.92 for Which you are to send me the hook 
postpaid. (Foreign and canada add 37, extra.t It 
the book does nul 

s t 

e up to my expect at Ions. or 
nota represented, 1 can return it. and have my money 
refunded In full. 

Same 

Address 

City 

7 

State 

Every page is replete with illustrations; a vast 
number of tables and charts have been added. In 
many instances, the definitions have been rewritten 
to conform to new developments and new material 
has been added which makes the book twice the 
size of the first edition. 

The Encyclopedia contains definitions of every 
word and phrase used in the entire Radio art - 
every circuit, part and apparatus, formula, abbrevia- 
tion, outfit, accessory, etc.. is thoroughly explainer). 
the entire hook is written in everyday English, 
easily understood by anyone. 

The Radin Encyclopedia is published in one 
volume, Imutul in semi -flexible red morocco keratol, 
'ize 9 x 12 inches and gold- stamped cover. lleavy 
h -tiger stock is used and the loose -leaf construction 
enables new material to be added periodically. 

39,000 men bought the first edition! 
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One Clarostat "Type M- 3-TSP" volume-con- 
trol potentiometer, 3,010 ulnas, 1117; 

One Durham resistor, heavy -duty type, 
1,500 ohms, R17; 

One Pilot voltage divider for '4.5 power 
pack, R19, 1120, lí21, H22; 

Three Durban, center- tapped resistors, 20- 
ohm type, H23, R24, R25; 

One Durham resistor, 790 ohms, R26; 
One Ultradyne chassis, drilled; 
One National illuminated dial, 270- degree, 

"Type iI "; 
Four National tube shields; 
One Alcoa aluminum box -shield; 
Nine Eby "UY" sockets; 
Three Eby "I:'\" sockets; 
One UY -plug for reproducer; 
Two rational knobs, for !'t -in. shaft; 
Two National screen -griff clips; 
One "antenna- ground" connection- strip; 
One 14 -inch rod; 
Fifty feet of hook -up wire; 
Two feet of resin -core solder; 
Screws, nuts, lugs, washers, etc.; 
One instruction book; 
One set of .'treturus tubes, as follows: five 

No. 124; one No. 127; two No. 145; one 
No. 180. 

Service Man's Forum 
(Continued front page 651) 

(with the single exception of our friend 
Mr. Clerk, of Canada). However, I would 
like to offer a few suggestions: 

In presenting articles describing new de- 
vices, midi as the dynatron oscillator in the 
February issue, have the writer specify the 
proper parts. As it is, the would -be builder 
has to spent) a lot of time writing to differ- 
ent manufacturers. ')'hen, too, in the art,ic'Ie 
mentioned, the choke is a pair of head- 
phones. Who wants to use a perfectly good 
pair of Baldw'ins there? Why not specify 
a particular value of audio choke and the 
make? And who makes a transformer that 
exactly meets the specifications? 

')'hen, why not run a series of articles on 
short -wave converters, using standard 
parts, instead of the usual roll- your -own? 
How well I remember my first (and last) 
attempt to build a short -wave coil. 

W. C. STBAt'till N, 
510 Marigold avenue, 

Rocky Mount, N. C. 
(We are glad to have this letter from Mr. 

stranghn, like any other bearing upon edi- 
torial policy, as a guide in our endeavor to 
supply the greatest ber of readers with 
what they want. Most articles list parts 
and maker's numbers; although many con- 
structors use parts out of a well -stored 
junkbox, which it would be difficult to 
duplicate today. The experimenter most 
be prepared to substitute. As for short- 
wave coils, no doubt it is more satisfactory 
and perhaps less expensive, when the value 
of time is considered, to buy the nuunl- 
factured article; but no article has ever 
been published specifying a manufactured 
set of coils, without arousing the desire of 
innumerable readers to know the number 
of turns and the size of wire. There is no 
doubt that there are thousands who wish 
to "roll their own," even if it costs them 
a little more to do so.- Editor.) 
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"S. W. S." Super 
(Cunt.uurtl fnnu rive' 11äB) 

thereafter tuning should he done with the 
plain tuning control and the vernier to its 
left. Variations in volume .should be taken 
care of by means of the volume control. The 
set should now be read' to use. 

While tuning, if you hear a broadcast 
station, don't pass Over it because It is 

hind; get the call letters, if only to calibrate 
the receiver. The reason for this state- 
ment is the fact that must people, while 
tuning this receiver, go past any sta- 
tion that happens to be loud, thinking it 
only a powerful local. It takes quite a 
while to get used to the fact that (as in 

most eases when we have tried the rectiver) 
the distant stations may be as loud, if not 

louder than the local! 
The author will at all times be interested 

in hearing how constructors of this receiver 

make out with it; since he is certain that, 
if the receiver does not come up to its 

¡nark, there has been siulething wrong in 

either the parts or construction. There 
will seldom be anything wrong in the tun- 
ing, because it is so simple. if there are 
any qutstions or further information the 

reader would like to ask he may feel free to 

write to the author, in care of It.tmul- 

Cit.It-t. 
List of Parts 

Two Ifawnuirla ,,d "Type MI.-7" 140 -inf. 

variable condensers (Cl, C3); 
One robe I) ii lsr!i in u' su a, (N)0I5-m f. fixed con- 

denser (C'2 -to be mounted directly on 

cap of screen -grid tube); 
One Pi /of "Type .1 -2:3' .15)01 -mf., variable 

condenser. (C4); 
One 1)ulilier .I14N115 -m f. fixed condenser. 

(C5); 
Four Polymet "slowest.- 0.2.5 -u¡f., 

condensers (Cli, C7, C'9, C10, C13, Clt. 
C19, ('20); 

Three ¡la iii itt ria ii l -Type FA:-tor 80 -umlf. 
equai;ring condensers (CS, C11, C'1.5); 

Two Stayaueo ml-mf. fixed condensers, (C12. 

C11í) ; 

One Polllanet .115)2 -iitf. fixed condenser 
(C17); 

Two Poi gip f .111(2 -oaf. 

(C IS, ('24): 
One I)ubilier LIN111_VOlt 1 -u¡f. fixed con- 

denser (C21); 
Two Polymet electrolytic 8 -mf. fixed con- 

densers (C22, C23); 
One Polymet 11.5-mtf. fixed condenser, (C25); 
One Parham 25,15N) -ohm fixed resistor (111); 
Two Durham 2 -mmeg. resistors (I(2. lt7); 
Three I, !web 10000-oh¡u fixed resistors 

(RS. lt4, ít10); 
Two 1writain 500-ohm fixed resistors (R5, 

Rs); 
f)ne ('larostut 500,151Lohm potentiometer 

(1(8); 
One ('larostrrt St1,15u1 -Olnu potentiometer 

(119); 
One lin rho iii .5,0011 -ulna fixed resistor (1(11); 
One Lin eh 10.000-(don heavy duty l' 'ting 

resistor (1(1.2); 
Two Durham 20 -ohnt center- tapped resistors 

(Ií1 :3, 1115); 
One Crei.radio 780 -ohm 25 -watt resistor 

(1114); 
(Continued on ¡sotie 692) 

fixed condensers. 
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«Revelation» SWS 9 

HERE is a read development. A 9 -tube A.C. Short -Wave Super de- 
igned to incorporate every advancement in the art from both an 
lectrieaI and mechanical standpoint. 

Blue I rint.s including complete panel layouts- wiring diagrams and all 
instructions for assembly tond wiring $1.00 

Send for our Catalogue "A" 
WIRELESS EGERT ENGINEERING, INC. 

179 Greenwich Street - - - New York, N. Y. 

RADIO MAP 
OF NORTH AMERICA 

showing all Countries, States and provinces and all Cities having a 
broadcasting station 

Printed on good paper, 22 x 22, with cover 
Simple method of measuring distances 

Time zones accurately shown 
Contains complete list of broadcasting stations arranged geographically, with power, 

call letters, frequencies and key for instant location on map 

Price only 25 cents 
Every radio listener should have one 

RADEX - The Radio Fan's Own Magazine 
Contains the most complete, accurate, up -to -date list of broadcasting stations 

published. 
Cross- indexed by dial number, frequencies, wave- lengths, call letters and coun- 

tries, states and cities. 
So arranged that merely entering dial numbers calibrates any set, dials even 

for stations never before received. 
"What's on the Air Tonight ?" and "What's Wrong With My Set ?" are two 

regular and interesting features. 

25c. per copy, $1.75 per year 

THE RADEX PRESS - - 1313 Sixth Street, Cleveland, Ohio 

' ie lit/faye ePO1 dCEM AN e' 
Yaur-. RADIO J 1l 

AMPERITE Self- Adjusting Line Volt- 
age Control prevents noisy voltage 
fluctuations In electric radios. Saves 
tubes -improves tore. Demand 

AMPERITE when you 
buy a radio, Include 

It when you build. 
For Free Bulletin 
Write Deaa. RC -5 

1 iMPFRfrZ (orporal on 
561 SROAOWay. NEW ORa 

ERITE 
Self Adjustirt8 
VO Cg OL 

TRUVOLT RESISTORS 
Ii'ild Save Your 
Time and 'Honey 
L'rwnne Till 'VOLTS hate a uobple rprn- 
air mollis. terminal clips may lie at 
tache.' at ill13 point to pros kin e 

collages required. That handy (ratio, 
makes it r 

v 
sa sry to rare)* nab' a fe.. 

Titi' VOLTS in your laboratory or ors 
Ire kit In order ea till any resistor nerd 

Write Dept. RC -5 for free n 

) 3f. page E ',lead Catalog of all 
products. 

175 Varick 5f.. MIT In, York.. N.Y. 

EZECTRAD c 
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SHORT WAVE TONE 
Here is a new kink for the S.W. enthusiast. 

Cut out background noises and mushy tone 
with the CLAROSTAT TONE CONTROL 
panel mounting type. 

Just drill one 
hole and run 
two wires to 
audio trans- 
former - that's 
all. 

Regularly sup- 
plied without 
wire or adapters, 
$1.80. 

Extra for pair 
of adapters and 
flexible wire, 50e. 

CLAROSTAT MFG. CO., Inc. 
285 N. 6th Street - - Brooklyn, N. Y. 

Bristol Double Button 
Microphone Transformers 

An excellent Input transformer 
for all standard microphone. 
Primary Impedance is 100 
,,kilns lier button. Use one 
Ida fur aingle hultul mike:. 

Plis transformer Is equal In 
elticlency to others selling at. 

any times our 
special low prise 
of 

$1.95 

I'1 \I',I', 73Ä1d2 AIIN BULLETIN, 
of our LATEST 

HARRISON RADIO CO. 
III. 1.1. it 

189 Franklin St. :: New York City 

Sim* RADIO in 
CANADA 

CANADA'S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY. 
EVENING, HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
Limited 

310 Yonpe Street - - - Toronto 

ALUMINUM BOX SHIELDS 
Genuine "ALCOA" stock. sllserdip finish, 
5 X 9 x f, $1.59 -14 x 6 x 11. 33.05. 10 x 
c s 7 \Imdlar size $3.25. 4 x 4 x 5 Cull 
Shield alike picture tat right 31.00. Any 
Size to Order. 
Coil Shields, Cull Hole ("mere. Shielded 
Wire. Pilot cull forms .twueri les 
for 2-toll. tubes 79e; };teready A1r -Cell 
Batteries. 

"BUDDY" Test Prod 
Always sharp Rullll eri, using 
phonograph needles. 4-ft. w res. 
spade or phone I 1ps. Colored 
nipples ¡dent My earn lead. 
$1.50 pair. 
We spet la tiz,- In radio parts 
exelusi nb --lints furnished fur -soy -'- any kit in any magazine. 

I'lesse include Posl age. 
ELAN, THE RADIO MAN, lac. 

89 Certlandt St. Pep . RC -531 New York, N. Y 

DEALERS and SERVICE MEN 
ST:1VD.9RDIZE O.\- 

1r.:11 V. T!, A I c 
A. i v 1110)) -I , 

IiF 1STORS 
Fer Permanent Replacement- Accurate -Guaranteed 

If rite for descriptive castine. ''RC'' 
LYNCH MFG. CO., INC.. 1775 Broadway, New Wade 

Bronze Dial Cable 
Keep a supply of band. -save I hue ami 
Star la l low pelves for Sen ire Men and healers. 

5n -ft. roll. 7e. feet 100 -ft. roll. 5e. loot 
250 -ft. roll. 4e. feet 500 -ft. tIl. 3e. toot 

Standard size nsWl bt leading manufacturers of radio 
sets has log drum type dials. Mailed C.O.D. Address 

MULLINS DIAL CABLE 
134 So. Mason Ave. Chicago, Ill. 

RADIO -CRAFT 

One Electrad 20,000 -ohm tapped voltage di- 
vider (RIG); 

One Durham 2000 -ohm resistor (R17); 
Four I1'.E.E.Co. I15- millihenry R.F. chokes 

(111''C1, RFC2, 1tFC3, RF('4); 
Five Ueneral Radio plug -in jacks and plugs 

(,11, J2, J:3, Jl, .15; these must be insu- 
lated from the metal front panel. -Tech- 
nical Editor); 

One National "Type \'IICC" drum dial; 
One Arrow- H. &lf. toggle switch, Sw.; 
One Metal front panel; 
rhrce 1I'.E.E.Co. "Types I.1 I.M, and LI1r' 

silicified plug -in inductances, one each 
(LL: see text); 

Three 11'.EJs.Co. "'l'ypes IF!, IF2, IF3" 
shielded I.F. transformers (one each 1,2, 

1:4; sec text); 
One Arnertran first stage "DeLuxe" A.F. 

transformer ('l'1); 
One A:nertran "'type 151" input push -pull 

A.F. transformer ('l'2); 
One Antertran "'type 44:3" (for dynamic re- 

producer), or " "I'ype 44.2' (magnetic re- 
producer), output push -pull A.F. trans- 
former (2í'3); 

Two Thorrlarxon 30- henry, 75 -ma. filter 
chokes (Ch. 1, Ch. 2); 

One 11-.E.B.Ce,. "'type YT 11G" power trans- 
former (1"l'); 

Nine Cinch tube sockets, three UX and six 
UY. 

Radio -Craft Kinks 
(Continued from hirer 673) 

in the metal sheet that he uses for a chassis 
base Obtaining neat holes was a problem 
to me until I had made up the outfit illus- 
trated. 'l'he method is as follows: 

'1'µ'o pieces of flat iron (about 30 inches 
lung, ; -inch thick, and two or three inches 
wide) are obtained and chuIilied together, 
lone above the other; so that, after drilling, 
the holes in both pieces will correspond to 
size and location. Now, drill It 3:, -inch hole, 
about I inch from each end of the iron 
strips; and also, near the center of the 
strips, drill holes of the sires that will later 
be rcyuired in the chassis base. Next, re- 
move the clamp that holds them together, 
and bolt theca together. Ise' two aK inch 
bolts for this, and place at 3/:32 -inch washer 
at each end, between the iron strips. 

This completes the construction of the 
jig, but you will need punches, to fit the 
various holes in it; they are made of round 
steel and should fit neatly into the holes. 

To use the device, slid the sheet of metal 
to he punched between the iron strips; place 
the proper punch in the hole in the top 
strip, and strike with a heavy hammer. 

I had my punches and jig made at a ma- 
chine shop, at a cost of $1.5(1; and the out- 
fit has certainly paid for itself over and 
Over. 

PATENTS - TRADE MARKS 
. \II r 

, 
submitted Risen personal Men, Ion by 

embers of the arm. Information and booklet free. 

Patent Office and Federal Court Practice 

Lancaster, Allwine & Rommel 
Patent Lare Offices 

475 OURAY BLDG., WASHINGTON, D. C. 

A 
Special 
Courtesy 
to 

flay, 1931 

Radiotricians 
Professionals 
Engineers 
Mechanics 
Consultants 
Designers 
Service Men 
Contractors 
Manufacturers 
Dealers 

In order to make it possible for all 
Radio Technicians to read RADIO - 
CRAFT regularly, each month, we 
have put into effect a special 
subscription price. 

The regular price of RADIO - 
CRAFT is $2.50 a year (12 issues). 
The newsstand rate i{ 25 cents a 

copy. 

Any radio professional, sending in 
a subscription on his letterhead, 
showing that he is engaged in 
some capacity in radio work will 
receive as a special courtesy 

EIGHT ISSUES OF 

raf t 
Fox Tat 

SERVICE MAN DEALER RADIOTRICIAN 

Rdio 

FO R ONE DOLLAR 

Just pin a dollar bill to the coupon 
below and forward it with your 
letterhead or business card. 

RADIO -CRAFT, 
RC -5. 98 Park Place, 
New York, N. Y. 

Enclosed find $1.00 for which please 
enter my subscription to RADIO -CRAFT 
for eight months. 

Name 

Address 

City State 
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A Home -Made Super 
(Cou finned from paye 672) 

that this receiver, properly constructed, will 
reproduce faithfully, and that tone control, 
merely lessening the high or low notes, 
snakes the quality inferior. 

It should not be necessary to gil into the 
details of construction, as they have been 
pretty well covered in preceding issues. It 
is essential to have no pickup other than 
through the antenna. Shielded Lookup wire 
was used throughout, with its braiding 
grounded. 

The biasing resistor 112, for the detector 
stage, is 50 ohms, wire- wound; R3 is 15 ohms. 
'l'he same values are used for the inter- 
mediate amplifier V3, in 105 and R6. Other 
filament controls are the appropriate Am- 
perites (630 and 631 types). The small lamp 
in the common "I3 -" return will protect 
the tubes, in the case of a short- circuit. 

Two dry cells, giving 3 volts, may be used 
to light the filaments of these tubes, which 
draw a total of 0.49-ampere. In that case, 
remove the filament resistors; insert a 6 -ohm 
rheostat at X in the "A-1-" lead, atter fixing 
a stop so that two ohms must always re- 
main in the circuit. The grid returns from 
VI and V3 are then brought to the nega- 
tive terminal of a 3 -volt "C" battery, and 
those front V'2 and V5 to the negative of a 
41/2-volt battery. (If a 2 -volt air -cell bat- 
tery is to be used, the precautions described 
on pages 594 and 595 of the April issue of 
lt.tnio- Cs.irr should be observed. -Editor.) 

List of Parts Used 

Two Pilot .00035 -mf. variable condensers, 
No. 1617 (CI, C2) und flexible coupling; 

One Pilot .0(115 -ntf. variable condenser, No. 
1623; and drum dials; one 6 -volt pilot 
lamp und socket, for fuse; 

Three Pilot lt.F'. transformers No. 176, al- 
tered as per text (1.1, 1.2, L6); 

Two I.F. transformers (1.4, 1.5 -see below); 
'l'en Pilot sub -panel UX sockets, for coils 

and tubes; 
Three X -I. Variodensers, 6-5 (C4, C5, C0); 
Five Pilot 80- millihenry R.F. chokes, No, 

130; 
Two 3,000 -ohm variable resistors (Rl, R8); 
Four wire -wound filament resistors: two 

.50 -ohln, (142, 11.5); two I5 -ohm (ICI, Itli): 
Five Am/write., four 630 (134, R9, RIO, 

1112); one 631 (1011); 
Eleven fixed condensers: four 0.5 -nlf.; four 

0.1-tuf.; two 001 -mf. (C7, C9) ; one .00025 - 
inf. (C8) ; 

Three Pilot tube shields; one No. 46 snap 
switch; two No. 37 brackets. 

One panel 7 x 18 inches, and baseboard 7 x 

17, and hardware. 
(The oscillator and intermediate- frequency 

coils were described and illustrated on page 
544 of the March issue of R.tnmrCn.tr-r. 
The former, with n .0005 -mf. tuning capacity, 
has 50 turns of No. 28 enamelled wire for 
the grid winding and :30 turns for the plate 
winding; all on a Pilot plug -in form for u 
l'X socket. The I.F. coils had 200 turns 
of No. 36 S.S.C. wire on a 1 -inch core for 
each winding except the tickler of 1.5 (which 
was but 1011 turns) ; these windings are tu 
be tuned by the Variodensers until they 
match. The construction of this receiver 

r- 
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Greatest Tube Sale of 1931 
The Largest Variety of Tubes in the World 

NF.VER before has there been suet an amazing Mime 
sale as the present one which is being conducted 

JUST AS LONG AS THE SUPPLY LASTS 
All tubes are warranted to be perfect and all tubes 

that are returned within five CO days will be exchanged 
for new ones free of charge. 

This sale has been arranged especially for service 
men, radlittriehiits and radio dealers and no further 
sales will be held once this supply is sold. 

These tubes represent over-production by one of the 
largest Eastern tube manufacturers and are sacrificed 
for ready cash. 

This Is a chance that you will never have again. 
Order from this page and note particularly th. 

following terms; 
NO ORDERS ACCEPTED FOR LESS TIL1N í$i.00. 
NO REPLACEMENTS AFTER FIVE (5) DAYS. 
IT IS NOT NECESSARY TO SEND THE FULL AMOUNT OF CASH WITH THE ORDER AS I.ONtI AS YOUR ORDER IS ACCOMPANIED By 20% OF THE VALUE. 
SHIPMENT WILL GO FORWARD TO TOU BY EXPRESS Olt PARCEL POST C. O. D. 
ALL PRICES ARE F. O. R. NEWARK. 

TITS. 
1'X- 20IA -.t mpllaer or dens , for -standard for all purposes I'X -221; -Used as ;modifier tube fur A.C. operation l'Y -227 -Used as detector amplifier for A.1'. operation 
I :X -I iI .A- Psnvrr output amplifier for A.C. or D.C. operation, i4 atop l'x -171 -Slane characteristics as the 171.í on tungsten filament. 54 amp l'x -2411 -- Designed for impedance and resistance coupling I'X -120 -Power amplifier used In last stagy of audio frequency of battery set using do ceci, 
I'X -199 -Detector and amplifier tube. lung undies l't' -199 -Saille rho raelerisl le as UX -199 only shon prongs t'y -19'9 -Standard base. same characteristic as UX -199 only 2ultA base 1'\-112 -l'on'er amplifier tube, ta amp 
I X- 112.1 -i44w er amplifier tube for low current consumption, 4 atop 
1 -X- 20a.í- ltetectur tube recommended for weak signals and goya) recent son 
UT-224 -Screen gril. four element, used as frequency amplifire and linear power detector 
1'X.243 -l'oser amplifier tube used in last audio Stage -fur low plate voltage 201.\- yuadrude 5 prong for spttial circuits 
200A- Special detector tube -a super- senslt lye detector 
201 .t- Special radio frequency -a super -sends ive detector 
^1)l A -apes) it audio frequency -a super- sensli ive detector 
171 Special A.C. iz amp. est ra mooted filament -good for electric sels 
T -14 (201.4 High Mu l high emission 
Switch tube. 201A or 112 or 171 double life 
Adapter tube 226. 227, 171A, to runners battery sets Into A.0 
WD-12 
l'X -230 -Iitu tor- .amplifier for use with dry cells or storage battery 
1'X231 -Power .t in loll lier-tor dy sells or storage batten' 
1'X -232 -Sine,, grid radso frequency amplifier for dry cells or storage batter) 
I'X -210 -For lancer amplifier. high voltage 
I'X -25)) -l'oser amplifier used In last stage of audio frequency 
All bakellte shield tube lot 
It.dlast tube t.ypr. D. and 51. to prevent tubes froid blowing out 
1:X-222-Screen grid radio frequency amplifier 
Tenon telovi lion tube 
rhotoeleetrlc cell, 2 -inch 

Tubes Shipped Immediately 
ANY QUANTITY 

40.30 
.:10 
.30 
.30 
.t0 
.40 
.40 
.40 
.40 
.40 
.411 
.40 
.411 
.40 

to 

.1m 
nil 

.00 

.60 
,611 
.00 
.60 
.110 
.6a 

.85 
g5 

1.00 
1-00 
1.10 
3.145 
3.85 

RECTIFIER AND CHARGER BULBS 
1225 MI I. rectifying tube DLR. true) 
2 plop. old and new type charger bulbs iii l $4.1)01. our prise 

and 0 amµ old type charger Imlbo Illsl $8.11111, our price 
l'X- 2.40 -1'sed as a fulI -wave reel Hier tulle for high ens I,slaw 
1 -X- 281- riiareclerl.tirs similar to the 250 tint used as half x mimer of high etni.slat 
Rectifying Tube. especially designed for use with Freshman ,taster "It" Eliminators, Il' brass 

base. limited quantity. 
.a Amp. Trickle charger bulb 

DISCOUNTS: 100 tubes and over I0^ó 
500 tubes and over 50°, and I0^ó 

ARCO TUBE COMPANY 
38-40 Park l'I;Icc 

1.40 
2.00 
3.73 

.40 

.s5 

.30 
2.00 

\cacark, N. J. 1 - 
SERVICE MEN - DEALERS 

A few minutes of your time NOW. spent in reading the inter- 

esting announcement of the OFFICIAL RADIO SERVICE 

MANUAL which appears on page 677 of this issue, might 

save you hours of time in servicing in the future. Every 

dealer, Service Man and custom set builder should have a 

copy at his disposal. 
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The only 
Radio Magazine 
that is exclusively 
SHORT WAVE 
Big Magazine Si:.': 9 s 12 
inches, printed on a heavy 
((trade of book paper. with a 
beautiful corer in Jour colors - that's SHORT !WAVE 

CRAFT. 

THE RADIO EXPERIMENTER'S MAGAZINE 
ARTICLES BY 

11 

Contains more ma- 
terial than a $2.50 
book, yet the price is 

but Suc. a copy. 

On All 
Large 

Newsstands 

PUBLISHED ON THE 15th 
OF EVERY OTHER 

MONTH 
EXTRA SPECIAL OFFER VOID AFTER 

MAY 5th 

The regular subscription price to SHORT 
WAVE CRAFT is $3.00 a year. Ibn up to 
\lay 5th. we will accept $2.00 for a full 
year's subscription (Canada and foreign, 
$2.25 .Ni) \ IN ADDITION will send you 
FREE the last two issues of SHORT WAVE 
CRAFT. This will give you in reality a sub- 
scription of one year and three months, 
value $4.00 for $2.00! 

MAIL COUPON TODAY 

SHORT WAVE CRAFT Re -5 
96 -98 Park Place. New York. N. Y. 

As per your special offer T enclose $22.00, (Can- 
ada and foreign $2.270 for which please enter 
my subscription for one year to SHORT WAVE 
utt.t1'T and send ate also the last too Issues gratis. 

NAME 

ADDRESS 

CITY 

STATE 

ig 

S¡TORT WAVE CRAFT, Mr. Hugo Gernsback's lat- 
est radio magazine, has Leen called his greatest 
achievement in radio magazine publishing. 

SHORT WAVE ('R. \FT is the one and only real big 
magazine on short waves you have wished for so lung. 
HERE IS PROOF! 

PARTIAL CONTENTS 
In Short Wave Craft No. 6 

April -May Issue 
s -w Newo from Australia. by C. C. Faulkner. 
"Il -y J" by Gugllebno Marroni. 
S. W. Portables -.(t the Scene of .tel lulu . 

The Pilot I cils crust Smiler - wasp. by Itoben "nob" Ilea zbert. 
The "Explorer" short ware Converter. 
$2,1100.00 Radio Amateur Contest. 
A New National 2 -Volt Type Thrill Box. by Rohl. Kruse. 
A "Plug -Less" S. W. Roe is er. by .IAn .terry. 
New work in Germany on "l'Ilra" Short causes, 

by Dr. Feltz Nuaek. 
Human Ileings ati Antenna.. by tir. Erwin Schllepbake. M.D. 

et .leva l'nherstty alrJlral Cllnte. 
The Future of Radio, by Hugo Gertrsbark. almoner of the 

American Physical Saelelt 
A Power Amplifier for Slmrt wave Receivers. 

by H. wlniIeld Serov 
An Amateur Phone Transmitter. by C. II. W. Na son. 
V 5 Meter Transmitter and Itemiser, by E. T. S 

n 
rs t. 02ÚT. 

Tice HT -711 Super-Het for .5.1'. operation, by I.. W. at ry. 
Audio Amplifiers for Short Nase Receivers. by A. R. Hablell. 
Hop DI rnaH e .serials work. 
Short wave Slat tous of the World-Directory and Time Table. 
.t Handy Short wave Cons ester xilhunt l'IuKIn- l'utls, 

by V. H. W. Nasun 
Snags In Short wave Ileeeisers and How tu Ovensnn,. Them. 
This Regeneration Control Poe. 'Not" .tffert the Tuning. 

by Mander Barnett. 
How to l'se R. F. Chokes. by R. Win. Tanner. w-81D. 
Portable Short wave Transmitters. 
An Efficient Harley Osei llator. 
Short wales for the Itrwdcast Listener. 
Among the "Hants." 
When to listen In. 
What Tune Shall I I'se, by Iton" Bert rberg. 
International Time-Zone Chart and Converter. 

The question and answer bo.r is ably edited by R. If'm. 
Tanner, 11.8AD, reel( -known writer and short ware 
e.rpert. 
Besides all these article there arc illustrations, dia - 
grams and de eript of the newest Short Warr Re- 
ceivers and Transmitters from the manufacturers' labor- 
atories. 

Unlike other magazines, it dues not contain purely 
technical matter of interest only to the advanced armateur 
and ham, 
!!dite to the contrary, SHORT \V. \VI: CR. \FT contains 
a tremendous wealth of short wave material of interest 
to everyone who wishes to get into short wave activities. 

OVER 2 5 0 ILLUSTRATIONS, HOOKUPS, 
CHARTS, CIRCUIT DIAGRAMS. DOZENS OF 
ACTUAL PHOTOGRAPHS OF RECEIVERS, 
TRANSMITTERS, AND A WEALTH OF PRAC- 
TICAL STUFF. 

Filled to the top with real meat -not a picture look, 
no mathematics, no theories that are o'er your head. 
Ind rather practical dope, live "meat." That's what 
SHORT \V.1VE CRAFT offers you in every issue. 

Regular Departments in 
Short Wave Craft 

Photographic Seel ion- pbires of latest short wave sets and 
stations 

Transmitters for Short wares -How to build them 
Short wave Recels er. .Cnnst met lin data for all It pes and kinds 
The Short wave Experimenter 
'The Short Wave (Beginner 
Short waves for the liroadra1 LItriter 
l'Itra Short waves 
A in-raft Short wane Sets 
Short wasp Aerials 
Shout ware Question Bor 

should not be attempted by a constructor 
without some superheterodyne experience 
:Ind the ability to match his I.F. transform- 
ers; as in this point lies the trouble experi- 
enced by most of the unsuccessful experi- 
menters from whom we ¡Levi' h:lrtl. - lirli- 
Ior.) 

Demonstration Receiver 
..,,,r,,..,,,1 from paie 675) 

to the "British -stade valves" are the follow- 
ing American types, for the positions given: 
VIA, \'1B, type '24; V2A, \'213, V3A, V311, 
type '27; \'4A, V4B, type '50; V5A, V511, 
type UV -211. However, these are only very 
rough approximations of American equiva- 
lents to the English tubes, as reference to 
the characteristic data for each stage will 
readily show. 

As a matter of record, the type numbers, 
and characteristics, of the English tubes 
which the set was designed to use, and other 
data on this radio set, are given below: 

VIA, \113, type AC /SG; \'2A, \'211, type 
164V; V3A, V313, type AC /P; V4A, \'413, 
type I.S5; \'SA, V5B, type U\'845. 'l'he 
plate impedances are as follows: VIA, 11111, 

600,000 ohms; V2A, V211, 6,650 ohms; V3A, 
V3B, 2,650 olnms; V4.\, V4B, 6,000 ohms; 
V5A, V5B, 2,100 ohms. Amplification fac- 
tors: VIA, V111, 1,200 (standard American 
tubes have a mu. of only. 400); \'2A, \213, 
16; V3A, V313, 10; V4:\, V411, 6; \'SA, 
\'511, 5. Mutual conductances: \'lA, VIB, 
2,000 micromhos; \'2A, \'213, 2,400; V3A, 
V3I1, 3,750; V4.1., V411, 830; V5A, V513, 
2,300. The approximate stage gains are 
given as follows: V3, 8; V4, 4; \'5, 5. 'l'he 
approximate grid swings required to over- 
load the output are given as follows: \'2 3.5 

B.F. peak volts (1.6 ma. rectifiai current 
for 100% modulation) ; V:3, + 5 volts; V4, 
+ 37 volts; \'4, 150 volts. Grid bias, V2, 
zero; \'3, 1.2 volts; V4, 70 volts; \'5, 151) 

volts. Plate potential, V2, 150 volts; \'3, 
200 volts; V4, 500 volts; V5, 1,000 volts. 
Plate current, V2, 20 ma.; V3, 20 nia.; V4, 
20 um.; V5, 75 nia. 

To forestall any requests from set builders 
for further data on this receiver, it is here 
definitely stated that no further data on its 
construction and no blueprints arc available, 
and we cannot suggest the changes necessary' 
for its modification to suit American tubes. 
This receiver osas designed by engineers who 
had a. well -equipped laboratory, and worked 
out the values for all its many components 
with precision testing equipment. Its imita- 
tion, even with low power, is not to be com- 
mended to the set builder w'ho has only 
ordinary shop equipment; and it is pre - 
sented here, not for emulation, but as a 
matter of curious interest. 

HUGE RADIO PRODUCTION 
R\I)IO manufacturers in 1929 produced 

just under $4- I0,000,I00 worth of equip- 
ment, if we lump phonographs with radio, 
its the census bureau does. But the value 
of radio material produced (and these are 
factory costs) increased about 70 per cent 
over the figures of 1927, when the preceding 
census of manufactures was taken. That 
of phonographs alone, on the contrary, was 
more than cut in half; though combination 
radio- phonograph instruments tripled. 
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The Radio Craftsmen 
(Continued front yogi, (16) 

when the set happened to be tuned to the 

wavelength of %VT.\ \l, Cleveland. I low is 

this? 
GEORGE LETTERS, 

Brewster, Ohio. 
(This occurrence indicates that something- 

:amid the receiver is free to vibrate, like the 
driving unit of the loud speaker. Vsi tily 
the laminations of the core of the audio 
transformer are found to be sufficiently 
loose. In a power transformer, such a con- 
dition causes hunt; in an audio transformer 
tarrying considerable signal current, the 
audio frequencies are transmitted mechanic- 
ally to the chassis. 

Oftentimes the newspapers report that 
radio programs are heard without the inter- 
vent of it radio receiver; but seldom, if 
ever, are sufficient details supplied to ex- 
plain the process of detection.-Editor.) 

A TONE CONTROL 
F.dilor, RADIO-CRAFT: 

.lust a word of appreciation to let you 
know how much I like your magazine. The 
excellent articles on tune controls made a 

hit with me. I esisci.tlly like the articles 
showing various stunts and kinks that your 
renders send in and, for this reason, like it 
letter than any other radio magazine. 

1 have tried several of the tune control 
hook -ups shown in the January and Febru- 
ary numbers, including the one shown in 
Fig. 3:1, whitll lowered the pitch, all right, 
but seemed to have but little efeet in raising 
it. The :amplifier I have is very giant on 

the low notes, so I wanted to pitch it up 
a hit for speech. I finally hit upon the fol- 
lowing stunt -a .1810 -mtf. condenser shunted 
with it 100,000-ohm varitthle resistor, placed 
in series in one of the speaker leads. Of 
course this tends to cut down volume when 
more resistance is turned in but, for strong 
signals, it works nicely and makes speech 
often times much more intelligible by taking 
anv "furriness" out of same. 

The pitch of this layout can be run up 
fully as high as old -style phonograph records 
and on up to the "rotten." I :tin wondering 
if some folks are not going to be disap- 
pointed with some of these tone controls on 
the market, which only go down on the bass 
in place of both ways. It takes but little 
condenser action across the line on ntv set 
to become objectionable although, of course, 
if the transformers were higher -pitched I 
suppose they would stand more. 

J.tuEs S. R11LyEt.f., 

Sioux City, Iowa. 

STRANGE LOCAL INTERFERENCE 
Editor, lt.tom- CRAer: 

As I aim going away from Detroit for a 

few months, I thought it would be a good 
thing to write you and ask you to he kind 
enough to solve my radio trouble. 

I built a three -tube single -circuit regen- 
erative set, t.l'ont eleven years ago, which 
seems to give results on long distance equal, 
if not superior, to many sets selling for sev- 
eral hundred dollars. 

This set, which was so carefully construc- 
ted by the writer, is free from body capacity 
and, moreover, does not squeal. (Of course, 
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THESE MONEY SAVING BARGAINS ARE TYPICAL OF 
THE MANY SENSATIONAL RADIO VALUES THAT WE 
OFFER IN OUR MONTHLY BARGAIN BULLETINS. SEND 
FOR YOUR FREE COPY NOW. USE COUPON BELOW. 

KOLSTER 245 Push -Pull POWER AMPLIFIER 
and MATCHED KOLSTER DYNAMIC 

SPEAKER 
CAN BE USED WITH ANY TUNER 

LIST PRICE. $98.00 

Our .95 
Price Lets Tubes 

Ori u i nab Factory Sealed Cartons 

For fana. phououraph,, pWd it 
address systenn for lecture are 1 

,.wren halls and small audi- 
terlunls. R ^pnalureu speech and onde with mart Onto It teltt, .I tem.- The nintdifier ha. two (anges using the 
227 in the first and two 24.1 tubes In the push -pull st ge s, luit a 250 rectifier. Kolster Dynamic Speaker tu 
patch. For 113 volts. 60 -cycle attentat ing cu rn-nt. 

KOLSTER 
MAGNETIC 

CONE 
SPEAKER 

List Price, $35.00 

Our Price 

$450 

FARRAND 
DYNAMIC 
SPEAKER 
CHASSIS 

A.C., 110-V.. 60-Cycle 

Our Price 

GORDON 
TYPE "G" Our Price 

PHONO -MOTOR 
and TURNTABLE $995 
VC., 110 -V., 60 -Cycle V 

List Price, $30.00 

BOSCH 
CONE 

SPEAKER 

Our Price 

$35 
MISCELLANEOUS BARGAINS 

Sprague Electrolytic Condenser S .95 
'l'elrrad 1.80 
Peerless ABC lower Transformer 4.75 
110ofade Sneakers 2.50 
Zenith l'inter Transformer 2.95 
Shield. Cap and Rase (set of 31 .10 
tinte tab Twin Potentiometer .50 
S.ldrratg Iron .60 
A tit titilat is Voltage Control .50 
United Electric Motor and Turntable 7.95 
phi ern Power Transformer 2.95 
RCA Condenser Block (l'art No. 8:133) 1.50 
1" liter Replacement Condenser 1Bork 2.25 
General All- Purpose Condenser .25 
Ptah Dynamic A.C. Parer 3:1.\ Sp. 6.50 
I irtmr tltC Power Transformers 2.75 
A. F. Kelford Shielded Transformer (ratio 2.1) .75 
\mien . Kit Complete .55 
7 -wand Copper Aerial 51Ire .16 
cameral Filament Sudteb .20 
Valley 210li0-ohm Volume Control .45 
loth str Ribbon Antenna .36 
'l'tordnrsnn Power Transformer (for sets using 

215. 2K11) 2.75 
Front Twin Volume Control .39 
Nimbi Itakellte Sockets .10 
Ei.v Twin Field and Sp. Posts. each .20 
Freed - E:l semann 8 -Point Switch .20 
Cent ralab Volume Control (noon and 9000 -ohm I .30 
Freshman its,krt Weave T. It. F. Colla ( set of 3) .30 
Freshman Output Transformer (rat ln I -11 .30 
Extension Cord for Dynamic Speaker (20 ft.1 .50 
Aluminum Shields. per dog. .75 
I: urn Kaseh Port Dials .40 
Franklin Power Trans.. Type 171.6 2.65 
Radian Power Transformer. 171.1 and 211 3.95 
V Laar Input and Output Pit-II -Pull tTransfornter 1.50 
Crosley Dynacune Speaker Chassis 2.75 
aaah Speaker 3.50 
i ;rneral Replacement Transformer 275 
Dumont Alt Bone Drs Eliminator 15.50 
mtuttont 180.rmt It Eliminator 8.95 
!nomad Silent A Eliminator 9.50 
stein - warner Rotary Snap Switch .15 

Itr:utdes T'honrs 1.25 
RCA Loudspeaker lost 4.25 
A treat er Kent Replacement Transformer 1.50 
Sprague Midget Condenser. 11111 .08 
A. K. 37 Condenser Muck Replacement 195 
tlajest le It Eliminator Condenser Block 2.95 
Victor Resistor .95 
Baldwin Rival Unit .75 
F. & H. Capacity aerial Eliminator .75 
LC A. Resistorolt No. 99 1.05 
t'mtrr 14 -told Its -Pas Condenser .25 
Cnetry z -NI fd. Pty -Pass Condenser .25 
All prices are F.O.B. New York City. transportation 
charges extra. Specify whether you desire shipment 
by Freight. Express or Parcel Pest. 209ú gash must 
accompany all orders. balance C.O.D. Where full 
cash remittance is sent with order 2% discount may 
be deducted. All merchandise guaranteed to be 
exactly as represented. 

3 . USE THIS COUPON AND RECEIVE ü7 OUR BARGAIN BULLETINS PACKED 
FULL OF TREMENDOUS R A D I 0 
BARGAINS. 

Bargain Bulletin Coupon 
RADIO CIRCULAR CO. RC -3 
225 Variek St. New York. N. Y. 

Send me your bargain bulletins free of (barge. 

Nam 

Address 

City State 

RADIO CIRCULAR CO 22SVARICK ST. 
NEW YORK, N.Y. 

t 
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H. F. L. Now Perfects 
The Super -Sensitive Super- Selective 

SUPER- HETERODYNE 
WITH HOPKINS BAND REJECTOR SYSTEM 

Always conceded best in the field of 
supers, H. F. L. now outdoes H. F. L.'s 
previous best! The starting new circuit - 
the Hopkins Band Rejector System -now 
brought to mechanical perfection A de- 
gree of sensitivity heretofore undreamed 
uf. Needlepoint selectivity with stark 
realism of reproduction. Interference 
abolished! Side -hand cutting positively 
eliminated! Tuning ease that is un- 
canny-a child may operate it as efficiently 
as the engineer! Absolute freedom from 
any and all troubles. Enthralling tone 
that beggars all attempt to describe. The 
power of screen grid, the ascendency of 
the super -heterodyne brought to its great- 
est heights in the art! 

Mail This Coupon 

High Frequency Laboratories, 
Dept. C344 
3900 No. Claremont Ave., Chicago 

Without cost or obligation to me. 
please send me your new Brochure 
describing supers and the New 1932 
11.F.L. Mastertone. 

Name 

Address 

City State 

NEW 1932 MASTERTONE 
Custom -built - Engineer- Tested 

Custom -built in limited quantity with 
watch -like precision. Each tested for 
hours on the air and certified as perfect 
by an accomplished engineer. For those 
Who demand the finer things but also 
appreciate the necessity of good value. 
Modest overhead, efficient operation, eco- 
nomical, direct distribution, bring this 
masterpiece to the ultimate owner at an 
amazingly low price. 

Compact Console Model 
In tuue with the modern trend, the 

New 1932 H.P.L. Mastertone is com- 
pact -the chassis only 101/2"x10%" with 
8' high front panel. Available in two 
beautiful consoles -in the latest small 
Compact designs. 

"WHAT to LOOK for in 
A SUPER" FREE 

Write now for this enlightening Bro- 
chure. The coupon will bring it, gratis. 
No salesman will call-you will not be 
importuned to buy. \\rite now and be 
prepared to purchase your new super 
with full knowledge of what to expect. 

High Frequency Laboratories 
Dept. C344 

3900 No. Claremont Ave., Chicago 

BACK ISSUES OF 
RADIO -CRAFT can still be had at the regular price of 25 

cents. If you are in need of any copies for reference or serv- 
icing work, mail your order with remittance to RADIO - 
CRAFT, 98 Park Place, New York City. 

May, 1931 

it will squeal a little hit, like every other 
set, when picking up a long- distance station 
but this little bit of squealing will only last 
one second- that's all.) 

This set will pick up as many as thirty 
stations outside of Detroit, weather per- 
mitting, and Mexico City will be brought to 
Detroit with clearness and volume. The 
Spanish will be heard a block down street. 

Now, to come to nay trouble; in the day- 
time, while turning an locals, it is very much 
like an auction room. Everybody from 
everywhere seems to talk and sing at the 
same time. I tried a wavetrap, but that 
would not do any good. What do you ad- 
vise? Shortening my aerial, which is about 
120 feet, including the lead -in? Or an- 
other varioroupler with fewer turns on the 
primary? I have always thought that per- 
haps the primary of me variocoupler did 
not have enough wire, front the moment the 
change to the higher wavelength waS mtule 
by the Radio Commission. Will the 180° 
degree variocoupler, covering a wavelength 
range of 175 to 650 meters, furnish a 
remedy? 

I forgot to mention that all those faraway 
stations are picked up only after locals are 
off the air -that is, after 12 o'clock p.m. 
I would like very much to clear up these 
locals, without spoiling my long-distance re- 
ception, which k wonderful. 

PArt. Souuw, 
4600 Goodwin Avenue. 

Detroit, .Michigan. 
(We are sure that Mr. Soide's neighbors 

will take an interest in his problems, if they 
are at all inclined to radio distance work, 
and will be glad to do what they can to 
enable him to take his departure with his 
receiver in good DX condition. Will any 
of our Detroit readers help hint out? - 
Editor.) 

AN ALL -WAVE SET 
Editor, H.auu,- ('u.ar-r: 

I observe the diagram of my short -wave 
set in the December issue (page 353). With 
a coil of 50 turns of No. 22 wire on the 
secondary', and 20 turns of No. 28 on the 
tickler, stations can be logged between 2211 

and 520 teeters. By shunting the tuning 
condenser with a 15 -plate midget; and the 
set is as selective as the hest. 'l'hus, with 
three coils, I cover the entire scale of wave- 
bands with perfect oscillation control and 
gaud speaker volume The circuit is sen- 
sitive, easy to adjust and operate, and uses 
very little current. 

M. J. ;1t'rAMUU.%xo, 
La Union, l':l Salvador, C. A. 

The Radio Sextant 
(Continued front page 665) 

mental difficulties, he is now refining the de- 
sign of his instrument, to make it more con- 
venient for use, as well as more versatile. 
'l'he inclusion of an "azimuth ring" will make 
it possible also to measure bearings -that is, 
angles along the horizon -and thus correct 
compass errors. 

l'he inventor has also devoted considerable 
time to the problem of visibility through 
fog, along the course of a ship or aircraft, 
and hopes to have other interesting aan- 
nuuncements to make later. 
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SPECIAL FREQUENCY 
TRANSMISSIONS 

IN addition to transmitting, once a month, 
a program of code signals on several 

standard frequencies, for the use of radio 
workers calibrating and checking their wave - 
meters, the Bureau of Standards has under- 
taken a program of special weekly trans- 
missions on 60 teeters (5,000 kilocycles), on 
which they incite reports from listeners 
who are in a position to make measurements. 
It is desired to know how strongly the sig- 
nals are received at various points at definite 
hours, the ratio of fading to full strength, 
and the length of the periods of fading, 
between successive crests of full signal in- 
tensity. 

During November. the Bureau supervised 
tests of the field strength of a 150 -watt 
transmitter, working on this frequency, over 
the distance between Washington and Chi- 
cago. A field intensity of about 100 micro- 
volts per meter was maintained, in daylight. 
up to about 400 tuiles from Washington; at 
Chicago, 10 microvolts per meter at peak 
was measured. In the evening, the field 
strength was cut to half and, at 8 p.m., it 
was sometimes too low to measure, between 
75 and 150 miles from Washington. lading 
varied the signal strength in a ratio of 
about 3 to 1. 

The 5,000 -ke. transmissions will he given 
on the following Tuesdays, from 1:30 to 
3:30 and from 8:00 to 10:00 p.m., !:astern 
Standard Time: March 10, 24, 31; April 7. 

14, 28; May 5, 12, 26; June 2, 9, 16, and 30. 

The signal consists of a series of very 
long dashes, prefaced for five minutes by 
the station's general call ( "C(1 de WWV ") 
and an announcement of the frequency, in 

code. The call and frequency announcement 
will be repeated every ten minutes. The 
transmitter is crystal -controlled and the ac- 
curacy of these transmissions is even greater 
than that of preceding standard- frequency 
broadcasts. It is planned to increase the 
power later. 

'l'he regular monthly transmissions will 
be continued on the following schedule dur- 
ing the spring months. Tithes a re Eastern 
Standard ; figures opposite each represent 
the kilocycles of the frequency transmitted: 
Hour 
a nd ( Frequencies) 
Minutes March April May June 
E.S.T. 20 20 20 
1(1:00 .550 1,600 4,000 550 
10:12 600 1,800 4,140 600 
10:24 700 2,000 4,800 700 
10:36 800 2,400 5.201 800 
10 :48 1,000 2,800 5,801 1,010 
11:00 1,200 3,200 6,400 1,200 

11:12 1;100 3,600 7,000 1,400 
11:54 1,.500 4,001 7,600 1,500 

The first two minutes of each period are 
devoted to the announcement of the sta- 
tion and of the frequency transmitted; four 
minutes more to a series of long dashes, 
with the letters WWV intervening; there 
are then further announcements, and an 
interval of four minutes while the trans- 
mitter is being adjusted for the next fre- 
quency. information on the proper method 
of utilizing these signals is contained in 

the Bureau's Letter Circular No. 280, which 
mav be obtained on application to The Bu- 
reau of Standards, Washington, D. C. 
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Hotel Directory of the Radio Trade 

The hotels on this and opposite page 
are patronized by the Radio Trade. 

Make them your headquarters. 

NEW 

EN MÓRE NAIL 
145 EAST 23%--`-t ST. NewYorh City 

?rttf 
SINGLE S 
ROOMS 

wif%. BATNi2 °° 

SPECIAL 
WEEKLY RATES 
SINGLE /8°2 VP 
DOUBLE J602UP 

GYMNASIUM 
SWIMMING POOL'' 
SOCIAL ACTIVITIES 
SPACIOUS LOUNGES. 

SO UP 
. per day 

GEO.TURKEL-MUR. 

NEW 
YORK'S 

Smartest 
700 ROOM - 

CLUB HOTEL 

far Men & Womv.t. 

"SOUTH OF THE l. MASON -DIXON LINE" 
is but another way of saying 

"Hospitality" 

HOTEL LUDY 
South Carolina Avenue at the Boardwalk 

Atlantic City's Newest Centrally Located Fireproof Hotel 
IS South of the Mason -Dixon Line 

Its RATES are as PLEASING as its hospitality 
$b up Daily - American Plan - $30 up Weekly 

$2.50 up Daily - European Plan 

Fireproof Garage Attached 
R. B. LUDY, M.D. 



698 RADIO -CRAFT 

CLASSIFIED ADVERTISEMENTS 
Advertisements in this section are inserted at the cost of ten cents per word for each 
insertion -name, initial and address each count as one word. Cash should accompany all 
classified advertisements unless placed by a recognized advertising agency. No less than 
ten words are accepted. Advertising for the June issue should be received not later than 
April 7th. 

DETECTIVES 
DETECTIVES Earn Big Money. Excellent oppor- 
tunity. Experience unnecessary. Particulars 
Free. Write. George Wagner, 2190B Broadway, 

PERSONAL 
ESCAPE from your lonely existence! Valuable 
information free. Write today! Box 128-M, 
Tiffin, Ohio. 

MISCELLANEOIIS 
MANUFACTURER WANTS QUANTITY PRICE 
ACCURATE QUARTZ CR\ STAI.S. In reply 
give all information in first letter. We want quartz 
crystals 175 kc., ground to an accuracy of plus or 
minus 5%. Quote price in 1,000, 5.000 and 10,000 
lots, giving definite delivery schedule after order 
has been received. Give also outline present pos- 
sible daily production and indicate how rapidly it 
may be increased. Reply P.O. Box 5424, West 
Philadelphia, Pa. 

FORMULAS 

MAKE AND SELL your own products. We will 
furnish you any formulas. Write for our litera- 
ture. Chemical Institute, 19R Park Place, New 
York, X. Y. 

RADIO 

SERVICE MEN, ATTENTION - Speakers re- 
wound, magnetized, repaired, $2.00 to $2.75. Com- 
plete Power Pack Service- Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 

RESISTANCES. Condensers, Transformers, Choke 
Coils, etc. Write for sensational low price list. 
Bronx Wholesale Radio Company, 5 West Tre- 
mont \ venne. New York. 

The Home Hotel 
of New York 

Homelike in service, 
appointments and lo- 
cation ... away from 
noise and congestion, 
yet but a few minutes 
from Times Square... 
garage facilities for 
tourists. 

Room and Bath from 
$3 single $4 doul;le 

500 Rooms 

Home Folks will 
like this hotel 

OTEL 

BRETTON HALL 
BROADWAY at 86th ST. 

NEW YORK 

"AN ADDRESS OF DISTINCTION" 

d :c -`t 

"The Crossroads 

of a Nation" 
THE logical meeting place of 
those who appreciate the 
superlative in foods ... ele- 
gance in accommodations. 
THE DRAKE Travel Bureau 
helps relieve you of travel 
detail. Rates begin at $5 per 
day. Permanent Suites at 
Special Discounts. 

TI1E 
EE 

HOTEL, CHICAGO 
Under Blackekn Management 

WE LCOM E to 
NEW YORK and 

%ItellOTEL (WE RNOR 
(LINTON 
als' ST.- 7"AV E. 

opposite PENNA. R.R. STATION 

1200 Rooms each 

with Bath, Servi - 

dor and Circulat- 
ing Ice Water. 

also Radio 

Provisions 

ROOM ANC BATH -3°P UP 

!CI - IATI'S 

sn TEST 
Rkpl. .,, lewan Spoors Nad lar da 
bed. .w,enaN, p:,.d. ad tore and 

dMi.nw typ. aV ,.,... 1000 

lo 

men, 
reed .M, baM,, 33 ed up 1,.. . 

eaeu..nn Ida ..nu.n,mnlu.,... 
Spe, ,.-pN me-, . . 

THE GREATER 

HOTEL Gl'BSOn 
(InclnnATl O. 

May, 1931 

Review of Recent 
Radio Books 

CONQUI:H(11( (11' SPACE- The Life Of 

Lee de Forest. By Georgette Cal-neal. 
512 x 81,4 inches, 296 pages. Published by 
Horace Liveright, New York. Price $3.00. 
During the past few years, the type of biography 

which is devoted to picturesque expression of per- 
sonality has reached its greatest vogue; almost re- 
placing the novel as a means of "psychological 
escape." This biography of Dr. de Forest, one of 
the most colorful. as well as most important figures 
in the development of modern scientific and engi- 
neering methods, is out in the least dry. It is in- 
tensely human, and it describes a strenuous career. 
Whether or not the ambitious youth who read it will 
decide that it is better to be a moderately successful 
business man than a great inventor, is another story. 
But after all, inventors and discoverers, the poets 
of science, are born. not made; and it is to be 

doubted that the hero of this look would exchange 
his life's experience with all its ups and downs, 
and his international reputation, for that of a much 
more prosaic, though lucrative career. 

The story is written for the public, not for 
technicians; though it contains the story of the 
development of "wireless." radio and the talking 
movies. It closes with the note, which the "Father 
of Radio' has prophetically sounded, that radio 
must find worthier ends than that to which broad- 
casting is today so often put, and in the con- 
fidence that radio will do so, in the field of in- 
ternational relations. 

It is to be hoped that some typographical errors 
may be eliminated in subsequent editions. 

PHOTOCELLS AND 'l'HEIIt APPLICA- 
TION; by V. K. Zworykin and E. D. 
Wilson: xi, 209 pages, cloth, 5! í 
incises, 98 illustrations, tables, and formu- 
las. Published by John Wiled' & Son, Inc., 
New York. Price $2.50. 
Any person who is at all interested in one of 

the numerous fields connected with photo -electricity 
will find in this book a remarkably complete souree 
of information, both historical and technical. The 
authors have spent much time in correlating the 
scientific discoveries that resulted in the present 
photoelectric cell, with its varied applications, and 
in detailing the facts concerning the various types 
of photo devices. 

The first two chapters alone, covering the his- 
torical background and the general theories of 
radiant energy and photo- emissive effects, are suffi- 
cient to make the hook a valuable asset to most 
experimenters' libraries. In the first, a chrono- 
logical description of the discovery of photo- emission 
and the steps that followed in its development. are 
given. Numerous references to scientific periodicals 
are included, for the use of readers desiring more 
detailed accounts of any of the steps. 

Other chapters cover the mechanical construction 
of different types of photo -cells (including the cen- 
tral -anode and the central- cathode types) and the 
effect of using different inert gases in the envel- 
opes; the best cells for visible -light rays and for 
infra -red or ultra -violet rays: the comparative eM 
ciency of the various types of cells; a description 
of the construction and the use of other photo- 
electric devices (such as the sel ' m or photo - 
resistive cell and the photo -voltaic cell); the prac- 
tical application of photo -electricity to the talking 
movie industry, to television and other commercial 
uses; and a myriad of other subjects connected 
with the design and application of photo -electric 
equipment. 

The book is written in a clear style that will 
please even a literary epicure, and considering the 
amount of useful information squeezed between the 
covers, it is remarkably compact. 

Possibly the only criticism that could he offered 
would be that too little since is devoted to the 
present commerciallavailable photoelectric cells and 
devices. As there is a notable lack of readily - 
available information, regarding the characteristics 
and recommended uses of the present cells, a look 
on this subject would be improved by the cddition 
of such commercial data. However, this is a de- 
batable viewpoint and certainly, this book should 
have a place on every experimenter's bookshelf. 

(C. W. P.) 
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S1IOItT WAVES, by Charles R. Lentz and 
Robert B. Gable: 38.1 pales, lì x 9 inches, 
(loth, profusely illustrated. Published by 
C. R. Lentz., Altoona, Pa. l'ricc $3.00 
The first impulse. before opening this hook, is to 

comment that it is a weighty one: the quality of 
paper used, for the purpose of obtaining the clearest 
photographic reproductions, is unusual. The work 
itself will be read with interest liy any radio 
faun; it is not what is commonly Idled technical, 
although it goes thoroughly into all the manifesta- 
tions of short waves. and gives the circuits of many 
pieces of apparatus which it illustrates. It is the 
first work of its kind to collect, (run, many 'entrees, 

all the short -wave aspects of radio and to bring 
them together for ready consultation. The history 
of shorwave theory and technique, the phenomena 
of short -wave propagation. commercial work, ship, 
shore. and aircraft equipment, short -wave antennas, 
broadcast reception on short waves, medical work 
with high frequencies, and amateur short -wave 
operation arc covered: a liberal chapter is devoted 
to television. 

"It is surprising" say the authors, speaking of 
the survey which they conducted before the prepara- 
tion of the book, "that many of the leading radio 
engineers, while intensely interested in short -wave 
research, had not conducted any original investi- 
gations. In other words, the present developments 
attained have been the result of work by a relatively 
small number of organizations and individuals." 
Among the latter, it may Inc observed, are the 
authors of Short Wares. \Ir. Lentz has been a 
pioneer in the development of short -wave receivers, 
since the days when short -wave listening was a 

hobby of the very few; and Mr. Gable has been 
a worker for many years in long -distance reception 
study, as well as in broadcast work. 

The work has covered its rapidly changing field 
right up to the date of publication. it is not only 
interesting to read, but will be valuable for future 
reference; as match material has been collected 
here which is not elsewhere conveniently available. 

l'IIE RADIO.NNI.N1'la'It'S HANDBOOK. 
A Manual of Amateur Short-Wave Radio- 
telegraphic Communication. vii, '216 pp., 
61/2 x 81 /., inches, illustrated; paper covers. 
Published by the American Radio Relay 
League, Hartford, Conn. Price $1.00, 
postpaid. 
This, the seventh edition of this well -known work, 

brings its circulation to well over the hundred 
thousand mark. For more than four years it has 
been the guide of the great "ham" family; and the 
latest issue will replace those which have been 
worn out in daily and nightly service. 

While the contents, dealing with amateur trans- 
mission, reception and traffic problems. can not be 
summarized briefly to show the additions to pre- 
vious matter. the look has been increased to the 
extent of seventeen pages in the thorough revision 
which brings it up to the close of 1930. The ap- 
pearance is highly improved by the use of more 
legible type; and the handbook in every way is 
worthy of its publishers. Even the short.wave 
broadcast fan who is not interested in amateur 
transmission, or et cn code reception, will find its 
pages interesting and valuable; no transmitting 

t annateur needs to be told more than that this is the 
latest and up -to -date edition of this convenient 
manual. 

1RADIO SERVICE MAX'S h ANDY - 
11OOK, with .kdelenda Data Sheets; 160 
pp. and supplemental graphs, 9x12 inches, 
loose -leaf flexible cover. Illustrated. Pub- 
lished by (ernsback Publications, Inc., 
New York City. Price $2.00. 
"It is not so much to know the law, as to know 

where to find it," said a great lawyer. For the 
radio Service Man. thanks to the many g ' les in 
his work which are becoming available, it is now 
more of a problem to keep under his hand the 
information which he requires daily. Many Service 
Men have expended much time and ingenuity in 
making home -made filing systems, to which, how- 
ever, published data are not always readily adaptable. 

This liandyhoot, "Volume One," contains a 
wealth of material on the peculiarities of commer- 
dal radio apparatus, on test methods and test 
equipment, service kinks and hints, etc., all in- 
dexed for ready reference. In addition, the loose- 
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Hotel Directory of the Radio Trade 

Around the corner from the 
Little Church around the Corner 

HOTEL SEVILLA 
MADISON AVENUE 

& 29th Street 
New York City 

A hotel of distinction and comfort, 
within walking distance of shopping 
and amusement centers. Five minutes 
from Times Square, Pennsylvania Sta- 
tion and Grand Central Terminal. 

Room $ 00 Per 
and Bath Day Up 

Convenient to all 
points of interest 

THE III L ILA. CDE 

WEST 8"' $T. 
NEW V011 CITY 

Old- fashioned homestead dinners 
with dance music, served from 
5 until 9:30 P.M. 

$1 by gosh! 
Later on, rural entertainment in a 
rustic setting, square dances, cider, 
n' everythin' till curfew! 

Meetthe3Georgia Crackers 
ANNIE. JUDY, ZKKE 

For Reservations Phone spring 7 -4348 

TH E 
le) 

99 
SEVENTH AV. 

SOUTH 
NEW VOINY CITY 

"A fast, furious show. Something (olse on neri, second.' For Reservations -Nick Kennym, Radio Editor, Daily Mirror. 
The goofiest game In (earn; really vet n kick old of It Phone 

- Louis 50001, Evening Grannie. Spring 7 -9299 
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Over the Mountains 
from Los Ante les 

559Mi¡es ora 

fiallonsniGAS 
Think of its FIVE HUNDRED PI ii VNINE MILES over 
rough mountainous country burning only EI.EVEN GALLONS 
OF GASOLINE_ Imagine more than FIFTY MILES Tu THE 
GALLON. That is what the WHIRLWIND CARBURETING 
DEVICE does for D. R. Gilbert, enough of a saving on just 
one trip to more than pay the cost of the Whirlwind. 

TNEWHIRLWIND SAVES MOTORISTS 

MIMIONS IF DOLLARS YEARLY 
Whirlwind users, reporting the results of their tests, are enlaced at 
the results they are getting. Letters keep streamltg Into the office 
telling of mileages all the way from 22 to 59 miles on a gallon. re- 
sulting in a saving of from 25% to 50% in gas bills alone. 
Mark A. Estes w rites. 1 was making 17 smiles to the gallon on my 
Pontiac Coupe. Today, with the whhirleiml, I am making 355.10 
miles to the gallon." 
P. P. Goeraen writes: "34ó -10 miles with the whirlwind. or a gala 
of 21 smiles to the gallon " 
R. 

from 12 to 26 miles to gallon and 5% 
the 

in speed 
mileage on our Ford 

Car owners all over the world are saving money every day with 
the Whirl, in,l, besides having better operating motors. Think what 
title means on your own car. Figure op yoursavings- nough fora 
radio -a bank account-added pleasures. why let the oil Cont. 
ponies profit by your waster Find out about this amazing little 
device that will pay for itself every few weeks. 

FITS ALL CARS 
In best a few minutes the whirlwind can be installed on any make 
of car, trio k or tractor. ICs actually less work than changing your 
oil, or putting stater in your battery. No drilling. tapping or 
changes of any kind necessary. It is guaranteed to work perfectly 
on any mate of car. truck or tractor, large or small. new model of 
old 111041et. The more you drive the more you will say. 

SALESMEN AND DISTRIBUTORS WANTED TO 
MAKE UP TO $100.00 A WEEK AND MORE 

Whirls Intl men are making big pn.fts supplying this fast 
:telling device that . a wns am c tot afford to be without. 
(hod territory is still open. Free sample offer to corkers, 
Full particulars sent on request. Just cheek the coupon. 

GUARANTEE 
No matter what tend e! you Aare no matter how big newt star it in- -The harlwiml will save you money. We absolutely guarantee 
ththat 

the Whirlwind will more then save Its coat in gasoline alone within irty days, or the trial will cost you nothing. We invite - u to test 
ur at o risk and capons.. Von are to be the sole judge. 

FREE TRIAL COUPON R Ig M N R 
Whirlwind Mfg. Co., Dept. SIS -A, Sta. C., Milwaukee Wit. 
Gentlemen: You may send me full parllrulars of your 
Whirlwind fadmntlng des Ice and tell ne 11mv I can get 
one free. This does not obligate nle In any way whatever 

NAME 
ADDRESS 
CITY 
COUNTY STATE 

Cheek here If you are Interested in full or part time 
salesman position. 

Astronomical and Terrestrial 
TELESCOPE 

0.11 a genuine A nromaner's 
Telescope. See tbousautds 
of miles assay. %lake 

Moon.v Planets, 
Star: scent neat 
door neighbors. 

Only 
$3.95 

Hours of fun 
flew sucn ry, 

bathing beano des. 
great for trips,coy ages 
Made like telescopes 
odd in obsen atorles. 
I :entine unite, "Moen 
..erred 10 yards 

EARN $10 A DAY 
Charge 25e to look at moon 

Bee 
Landscapes. 

Ocean Scenes. 
MAGNIFIES 

30 TIMES 
Diameter 2 forties. Special 
bits loo adjustnunl for fo- 
eusing. .adjustable bracket 
gall rbuop r n he fastened 
to Anti r. (enee. branch. etc. 
Finest material. Will last 
a lifetime. 

Five Days' Free Trial 
nu.h only $1.00 now. Pay 
balance I $2.91 On, Is/Anse j. 
when Iostillats hells ers. Keep 
a days. If not delighted. 
return tel and money 
u ill be refunded. 
ROLL -0 SPECIALTY CO.. 

Dept. Y -402 
220 E. 3d St. Cincinnati, O. 

WE MATCH Ng 
-' Double the life of your 

coat and vest with eurrectly 
matched pants. 100.000 patterns. 
Every pair hand tailored to your measure; 

no "readymades." Our match sent FREE for 
your O. K. before pants are made. Fit guar - 

aSUPERIOR MATCH f 
or today. 

PANTS COMPANY 
EIS Se. Dearborn Street, Dept. SSO, Chicago 

No Wind 
Can 
Blow , 
It 
Out 

SOMETHING DIFFERENT 

MysteryCigar Lighter 
Big Money g y 

Sboa Ing till+ Scientific Marcel to Men. 
New Principle of Ignition. What Stakes 
It Light? No Flint or Friction. All 

Guaranteed. Sample with Sates Plan. 25e. 
ode Gold. Sliver or Chromium Plated, 

y m. Agents. Write for Proposition. 
NEW METHOD MFG. CO. 

De k SFS, New Method Bldg.. Bradford, Pa. 

RADIO -CRAFT May, 1931 

leaf character of the look permits the Service Man 
to make his own notes, or to cut out and paste up 
servicing articles from any source, indexing them 
in the spaces left in the proper classifications. 
Graph paper of good quality is provided, and 
especially suited to making records of tests of the 
performance of receivers, speakers, etc. Other 
standard looseeaf sheets may be inserter) where 
desired. 

To judge from the frequent suggestions re- 
ceived by RADIO-CRAFT, as to Service Men's filing 
methods, this book should be exactly what the 
systematic and studious worker requires daily. 

PR. \CYICAI. R .% D I O REP. \IRING 
HINTS, by John F. Rider: xxi, 263 Pages, 
6 x 9 inches, cloth. Published by Radio 
Treatise Co., Nett' York. l'riee $2.00. 
This work is so solidly filled with condensed serv- 

ice information that it is difficult to give an adequate 
idea of its contents in a few paragraphs; the twelve 
solid pages of index would do so more readily. 
The book has over 200 illustrations, largely in the 
form of circuit diagrams, twenty -two pages of 
handy -reference tables, in addition to those scat- 
tered through the look. The work itself. however, 
is not mathematical in its contents, which are, as 

the title states, devoted almost entirely to practical 
consideration of the problems encountered in mod- 
ern servicing, the methods of finding out most 
expeditiously where trouble lies, and the procedure 
required for the correction of these faults. The 
work belongs in a handy place beside the work- 
bench of any Service Man; it is hard to imagine 
one either so new or so experienced that he can- 
not find valuable material in its pages. 

THIS THING CALLED BROADCAST- 
ING. By :Alfred N. Goldsmith and Aus- 
tin C. Lescarboura. 5a/4 x 834 inches, xi, 
362 pp., 21 halftone illustrations. Pub- 
lished by Henry Holt & Co., New York. 
l'ri(e $3.50. 

The co- authors of this work are entitled to speak 
with authority on the development of broadcasting. 
They "do not claim to have prepared a reference 
work on the technical progress of radin," though 
none are letter fitted for the task; they distinctly 
disavow the intention of allotting the Apple of 
Discord to the true originator, of radio as the 
public understands it. ')'his work is, however, the 
history of the development of radio from its first 
invasion of the field of telephony (and we miss the 
story which Mr. Lescarboura has told some radio 
gatherings, abut the first "fan response" in radio 
history; however, it is probable that studio censor- 
ship would not pass it) until the presets day, when 
television is about to join broadcast reception in 
every home. 

The work will effect the ptreservation of the 
early history of radio's entrance into the life of 
a nation; which future generations trying to resur- 
rect our times will find invaluable, for its memo- 
ries of the "pre-recording" age. It is filled with 
personal recollections, descriptions of events and 
incidents over a period of many years, told in a 
very pleasant fashion; and notch other material 
which everyone interested in radio or in broadcast- 
ing as a business, or as a means of advertisement 
should have at hand. Its value as a work of ref- 
erence would have much been enhanced by an index, 
which, unllotobteslly, will he later supplied. 

in describing the rise mod fall of the radio parts 
industry the authors declare that "millions of dol- 
lars were expended in this direction which might 
better have been invested in sound industrial prog- 
ress." This is a viewpoint, boldly stated. which 
must nevertheless be read in the light of the lack - 
ground of the book and the affiliations of its authors. 

It is true that, for most people, the enjoyment 
of a radio program, or of any music, is a financially 
unprofitable luxury. A radio set does not earn 
money, as does a savings -bank account; yet there 
are times, as economists may point oast, when the 
expenditure of millions of dollars by the public 
is preferable to "conditions basically sound." 

Home set building lacked, perhaps, some of the 
"efficiency" of mass production; but the former was 
the ladder by which radio manufacture climbed to 
its present eminence and to which, in classical 
Manner, the industry has turned its back. 

Anil while, as the authors say "the practice blew 
up; the public was through; the dealer was through" 
-there is no doubt that many thousands still cher- 
ish the setbuilding hobby, and spend money upon 

it; and that a new generation of set -building ama- 
teurs is succeeding the old. 

One thing further: "The radio set manufacturer 
is under a certain obligation to see that the radio 
buyer obtains satisfactory radio entertainment, se 

far as the normal performance of the receiver it 
concerned. Thus the owner is assured that he will 
not be buying a possible radio orphan when he buys 
a reliable make of receiver. And so we have the 
modern radio set, built ingeniously, sold efficiently, 
and serviced conscientiously." The two words, clos- 
ing this quotation are, as the majority of our 
readers will agree. the appropriate climax of al 

chapter on "Radio Sets by the Million." 

WIRELESS CHART OF THE WORLD. 
33 x 4.5 inches, in colors. Published by 
the Scandinavian Shipping Gazette, Copen- 
hagen, Denmark; Kelvin & Wilfred l). 
White, Boston and New York. Price 
.3.50. 
While this big map is intended for maritime 

purposes, and not broadcast notations, it would 
furnish the amateur and the DS fan with a splendid 
wall decoration. All coast radio stations, compass 
and beacon stations are shown on this "Mercator's 
projection "; which is invaluable for ship's operators, 
and especially attractive for the short -wave worker. 

VOLUME CONTROL IN 
AIRCRAFT SETS 

AUTOMATJC volume control has recently 
been developed for use on receiving Itp- 

paratus for the visual type aviation beacon. 
which relieves the pilot of volume control 
manipulation. This device has been in con- 
tinuous use on the experimental plane of the 
Bureau of Aeronautics for several months 
and has demonstrated its convenience and 
tfficient'y in several ways. 

In the course of a flight on an air route 
provided with radio range- beacon facilities, 
the shortening of the distance between the 
airplane and the beacon station causes the 
signal intensity to increase five -thousand 
fold. This variation is likely to prove 
troublesome, particularly when following the 
radio course within the last ten to fifteen 
miles of the beacon station, where the sig- 
nal strength is changing most rapidly. 
Since the range -beacon is to aid in directing 
the plane to its landing place, the new in- 
vention is especially vadtiniIle in the iast 
few Minutes of flight. 

Thousands of opportunities for young 
men to enter the Newspapere held. 
Fascinating work. You will meet in- 
teresting people; interview celebrities. 
A famous New York reporter with 
twenty years of practical experience 
has written a whole course of jour 
nalism and reporting in six easy les- 
sons. He shows you the short -cut to 

success. He tells you what to do and what not to ein, 
to become a successful reporter. Send today for 
the PRACTICAL l'OLRSE IN JOURNAL- 
ISM," by Henry John Brockmeyer of Tke New 
York Evening Post. Just drop us a Postal Card - 
no need to send money. We will mail you the 
whole set of six books and you pay the Postman 
$3.00 lits a few cents for postage. No more 
s 

tt 
ty. Money absolutely refunded if not satisfied. 

P R E S S G U I L D 
16-E Murray Street Dept. D -531 New York 

$S,000 
PA ANYONE W H O 

PROVES THAT THIS IS 
not the actual photo of myself 
showing my superb physique 
and how the Ross System has 
Increased my nun height to 
e ft. 3 3 -4 inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from I to First in 1907 
6 Inches In few weeks!! First To day 
N. Aaallanees -Ne Drugs -No Maine. ROSS 
SYSTEM NEVER FAILS. Fes Ten Diller, Com- 
clnts 

<tamp;lnrl 
Convincing 

time for retturn mails pains s 
the Atlantic," G. MALCOLM ROSS. Height Specialist. 
Scarborough, England, (P. 0. Bee 15). 
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NOTHING IN RADIO EVER APPROACHED THESE VALUES! 
SONORA! Known everywhere as QUALITY Radio. Now offered to you in LIMITED QUANTITY at Prices LESS than the Ac- 
tual cost to manufacture. A ready market awaits your sale of these famous sets. 

These Sonora Chassis are of 
the very latest design and con - 
struction- Screen Grid - 245 
Push Pull Amplification. Total- 
ly shielded. Battleship Con- 
struction, with oversized trans- 
formers and condensers assur- 
ing long, faithful performance. 
l'hassis Measures 21 in. long, 
s in. wide and S In. high. 
NOTE: Do not confuse this 
genuine Sonora built Radio 
chassis with similar type mod- 
els offered elsewhere. 

onor 
CLEAR AS A BELL 

SONORA Model A3 1 

7 TUBES -3 SCREEN GRIDS 

Uses: 

3 -224, 1 -227, 

2 -245 & 1 -280 Tubes 

OUR 

PRICE 

onor 
CLEAR AS A BELL 

261' 
Net 

Super 
Power 

RADIO CHASSIS 
WITH MATCHED 

ELECTRO DYNAMIC 
SPEAKER 

LATEST MODELS 
SCREEN GRID 

45's IN PUSH PULL 

SONORA Model B31 
8 TUBES -4 SCREEN GRIDS 

Uses: 

4-224, 1.22 

2 -245 & 1 -280 Tubes 

OUR 

PRICE 

245 and 250 
And "A -B -C" 

SONORA CONCERT 
Power Amplifier 

2 STAGE 
245 Push Pull 

With "ABC" Supply 
POWERFUL 

Faithful Reproduction 
Ife re is a truly fine amplifier affording volume galore with 
astonishing faithfulness and realism. Constructed of the high- 
est quality parts, to give long life :und the finest perfor tua nee. 

PHONOGRAPH AND RADIO INPUT 
The Concert Power Amplifier supremely tely efficie ut for reproduc- 
Iion of phonograph records, radio programs :und s.....ches. 
'peration requires: Two x 245 Power Tubes, one 1-227 AC 

tube, and one X230 Rectifier tube. 
Regular 

$ 
n 

Value jv( 5.00 
R.C.A. MAGNETIC 

CHASSIS 

This rha i: is tid 
identical one u., I 

h It.l..t. Model Iwi not .1 

n and Ialitt Speaker. 
which list for as high 
as $35. Note built -in 
Output T former -- 
III he speaker 
to be i ml with volt- 
age applied to it as 
high as mot volts. with 
nn any tram. of dis- 

turtlnn. rattling or 
blasting. Equipped with 

Magnets. The r Ihlik 
d 

nature Is accurately 
centered. The sturdy 
metal frame is lined 
with a special fabric, 
.0 atly on my the 

, 

Je 
Mono, 
properties of 

thi1 rational ,peak - 

Note the corru- 
gated surface et the : s 
cone. an exclusive lea- JI-. tune- enhances perfect 
tonal t eproduetion qualities considerably. Most om 
putty made: 9 outside diameter. 4'2" deep 
overall. 

OUR 
PRICE 

Our Net Price 3°25 
Net 

Power Supply 

2 9.50 
Net 

Push Pull 
Amplifiers 

SONORA 
AUDITORIUM 

Theatre Amplifier 
2 STAGE 

250 Push Pull 
With "ABC" Supply 

Enormous Volume 
QUAI.Il'ï OF REPRODUCTION IS AS NEAR l'i'ltFECT AND 
I,II' Is -I.Il' E AS POSSIBLE! ITS POSSIBILITIES CAN RE Sl\i ME!) CI' IN THREE \Vu'RDS: ABSOLUTELY DISTOR- 
T!, NI.ESS \'01.1751E! The full benefit of the 450 volts pi-o- 
dic al is obtained, using this as a PHONOGRAPH AMPLIFIER 
-PUBLIC ADDRESS AMPLIFIER SYSTEM -RADIO TUNER 
AMPLIFIER. Self -contained unit. Supplies all necessary A, It 
iu d I' power to ils own tubes. Operation requires two type 
.X250 power tubes, one Y227 A.C. tube, and two type X2S1 
rectifier tubes. 

ZZ-SO Value 145.00 Net 
ISN'T THIS WHAT YOU'VE 

BEEN WANTING? 
At Last A Real Noise and Hum 

Eliminator 

No More 
Hum -m! 

CUT i o, \\ N USELESS SERVICE 
CALLS: You will find this article to be 
a Money -san'er, as well as at money - 
maker, fur you. The majority of your 
service- calls are due to line- noises. How 
much time and material has been wasted 
by your Service -Department 'taking 
speefal apparatus to cut down line - 
u10ises? Now t simple fnstadlat iun of the 
"MAXIM FILTERAI i' and your troubles 
are over. Works 1011 all currents -Auto- 
matic- Requires na. djustments -Take 
advantage of this off,' now' 

Heavy Duty Model 
C 

OUR PRICE 2.65 
Net 

All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 2% if full 
amount is sent with order. 

OUR 
PRICE 29.5° 

Net 

NATHANIEL BALDWIN 
DYNAMIC D.C. SPEAKER 

The ideal speaker for 
cabinet installation. 
Baldwin quality - 
built In liana, in high 
standard.., which hate 
been responsible for 
Baldwin n orld nicle 

leadership n- Super 
for tone quality. 
Diameter 9 

u 

orbes. 
depth 7 inches. Field 
resistance of Snit J Ohms. This dynamic y- speaker n be used 
oil A.C. Receivers 
that a equipped to 
supply the °t' cur 
rent to speaker f 

Our Net Price $4.95 

IN TUBES 
Regular SILVER SHIELD or PAR vacuum Tubes- 
100 per rent. replacement within three months provided 
they still light. 
X201A 50.35 X281. 51.05 
X226 .40 X250 1.25 
Y227 .50 X210 1.25 
Y224 .75 UX199 .60 
X245 .50 UVI99 .65 
X280 .75 UX120 .65 
XI71A .50 WDII .75 
XII2A .50 WD12. 

NO LESS THAN TEN TUBES SOLD AT 
ONE TIME 

DO NOT WRITE FOR CATALOG! 

G R E N P A R K CO., Dept. RC 245 Greenwich Street, New York, N.Y. 
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SHORT WAVES with a Converter! 

The Model PR -3FS Short -Wave Con- 
verter that is, in fact, an all -wave con- 
verter, as it enables also the reception 
of broadcast frequencies. The range is 

25 to 600 meters, so you are sure to 
cover the television band, too. 

The new Hammarlund Junior Midline 
Short -Wave Condenser, capacity .0002 
mfd. The rotor plates turn in a diam- 
eter of only 2 inches, while the total 
frame depth is only 134 inches. So this 
is an extremely compact condenser, made 
by one of the foremost condenser manu- 
facturers in the world. It is our Model 
No. PR -H -20, n.:,de specially for us. 

RADIO WORLD, 
145 West 45th St.. New York, N. Y. 

Enclosed please find: 
Ef$12.n0 for two years' subscription (101 issues) for 

RA OI tI te iii1.1I at the regular rate. Please semi 
as a preduln all parts tu build the Fhort -wave 
Converter. including filament transforiuer d 
55yxt -Inch cabinet, but not incluulli tubes. 
This la your Model PR -2FS. 

QS6.00 fur one year's subscription (52 Issues) fer 
R. WORLD. Please send the Short -wave 
Coll Kit as a preninn, your model l'R -AK.1. 
consisting of three plug -In cons ami hase se 
enfilade. 

065.00 for ris menthe aubserlpt ion 126 Issue.). 
Please send the llanmarlund Condenser, PA- II -20. 

i 
Nell. 

Address 

City Male 
(S) 

WITH high -gain radio frequency amplifiers characterizing experimenters' broadcast 
receivers today, and audio amplification remarkably faithful. it is convenient. 
economical and easy to tune in short waves and television with a converter. In 
that way you use your entire broadcast receiver just as it is and besides the 

television band, tune in other short waves. The range is 25 to 600 meters, when the 
broadcast set is worked at a high frequency, around 1.500 kc. 

The converter illustrated is model PR -3FS and has a filament transformer built in. 
There are only four external connections to make. and one of these is to a positive B 
voltage, 50 to 180 volts, taken from the receiver. If you have a screen grid set you may 
take this voltage from the screen of a radio frequency tube, by looping the bared end of 
the B plus lead and slipping the screen prong of the tube through the loop before reinsert- 
ing the tube in the set. 

The converter uses three 227 tubes and plug -in coils of the tube base type. There is 

an AC switch built in. but there is only one tuning dial (at right). The condenser is 

the new Hammarlund Junior ,Midline of .0002 mfd. capacity. 

This short -wave converter has proved highly satisfactory, developing great sensitivity 
and enabling the penetration of great distances. There are no body capacity. no squealing, 
no squawking and no tricky tuning. 

By all means provide yourself with the complete parts for this dandy converter, as 
specified by Herman Bernard, the designer. 

O 0 
THE newest condenser to come from the laboratories of the Hammarlund Manufac- 

turing Co. is the Junior Midline. made especially for us. and designed for highest 
grade short -wave performance. The capacity is .0002 mfd. and the midline tuning 
characteristic prevails. Single hole panel mount. in a 3g -inch hole (with option of sub - 
panel mounting by built -in brackets) : end stop provision at both extremes: rigid plate 
assembly and the fine workmanship of Hammarlund mark this compact condenser. The 
overall depth of the frame is I5á inches. while the rotor plates turn in a diameter of 
only two inches. This condenser. our Model PR-I-1-20, is a superb product, in line with 
the modern vogue of compact parts. 

v 

PRECISION short -wave plug -in coils. three coils to a kit. not counting as a coil the 
movable tickler. Used with .0002 mfd. for tuning. this kit of coils affords coverage 

of from 15 to 160 meters. These coils are wound on 97% air dielectric and are pre- 
cision. de luxe products. A receptacle base. on which the adjustable tickler is mounted. is 

supplied with each coil kit. This kit is our Model No. PR -AK -1 and represents the 
pinnacle of short -wave plug -in coil achievement. It is for short -wave receiver circuits. 

v 

EXTRA -SPECIAL FREE OFFERS OF SUBSCRIPTION 
PREMIUMS! 

RADIO WORLD. now in its ninth year, is the first and only national radio weekly, 
and publishes the latest. up -to- the -second news of circuits, both of kit types and of 1931 
commercial receivers, as well as news of happenings in the broadcasting field. Lists of 
broadcast and short -wave stations, including television stations. are published regularly. 
You get your information weekly -which means quickly -and you get it accurately, so 
be sure to become or remain a subscriber for RADIO WORLD. We are able to offer now 
premiums especially attractive to short -wave experimenters. and ask you to make your 
choice from the parts offered on this pave. When ordering. please use coupon. 

The regular subscription rates arc: So tor one year. 52 issues. one each week; $3 for 
6 months, (26 weeks) ; $1.50 for three months, (13 weeks) ; $ I for 8 weeks; 15c per 
single copy. 
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If It's A 
Replacement Part 

SANGAMO QUALITY 
AUDIO TRANSFORMERS 

A type for every purpose. 

Never sold at these prices before. 

Cat. A_ L L_ No. Type Description List1 

6.50 PRICE 
3560 -AX -- Straight Audio 
356I -11X -Push -pull Input 
3563 -HX- Push -pull Output for 250 or 271 

power output tubes to match the 
impedance of moving coil of 
dynamic speaker 

3565- E- Output choke to match impedance 
of the various type power tubes 5.00 

6.501 $2.25 
Each 

HAS IT 
RCA LICENSED TUBES 

227 TYPE ONLY 
But at a price which makes it worth 
while for you to stock up while the 
supply lasts. 

15c EACH 10c EACH 
Lots of 50 $7.50 Lots of 100 $10.00 

NO LESS THAN 50 TUBES SOLD 

GUARANTEE: -A11 tubes packed in original manufac- 
turer's cartons. Tubes guaranteed to light and play. FREE replacements within 5 days. 

FILTER CONDENSER BLOCKS 
FOR ALL STANDARD SETS 

Cat. 
No. Set Model Price 
2550 -Amrad Bel Canto Series Si $3.85 
2642- Atwater Kent (D) 37 2.50 
2559-Bremer-Tully (It) BT 6 -40 1.85 
2;G7- Colonial (R) 32 AC 3.90 
2617- Crusley (R) 30, 31, 33, 34, 40 

421, 42, 82, 804 
2608- Dungan 2t,¢, 5, 15 & Hi 
2575 -Earl (0) 21, 22 
2522 -Earl 21, 22, 55. 56 
2657- Eveready -Bosch (0) 28 
2617 -Fada (R) 25 
2580- Franklin `210 -250 -281 
2662 -Freed- Eisemann (0) NR 70 
2626 -Freshman Q 
2557 -G. T. C. 1 %, 2%, 5 & HI 
2575 -Koister (R) K20, K21, 6K 
2655 -Kolster K24 (210 -250) 
2656 -Roister K20, 22, 
2830- Loftin -White 600, 2%. 2%, 5 4.25 
2654- Loftin & White (D), 

245 Power Amplifier 3.85 
2572 -Midget sels using 224, 227, 245 

& 280 Tubes 2.85 
2615 -Peerless Kylectron 2.25 
2.565 -Peerless (0) 20, 22, 60 cy. 3.50 
2600-I 'h i leo all sets 3.90 
2551 -R C A 17, II, 33, 51 3.95 
2573-R C A 44, 46 4.25 
2566 -R C A 60, 62 5.95 
2603 -Sonora A -31, D -31 4.50 
2818- Sonora with 600 V. C.T. 2 -7%V. 

1 -2%V., and 1 -15V. with 85V. 
primary for voltage regulator 
tube 3.75 

2608- Sonora (0) 4 -R, 2 -RP, 25, 3R 2.75 
2602 -Sparton (0) Using 3V heaters 4.50 
2559- Steinite (R) 261, 262 1.85 
2662 -Stromberg- Carlson (D) 641, 642 4.75 
2617 -Temple (RI S -60, S -50, 8 -90 3.75 
2602 -Thordarson T -3487 for Sparton 

600, 5, 5, 3 V 4.50 
2558- Victor using 245's 2.75 
2664- Zenith 33, 34, 35, 35A 2.95 
2527 -Zenith 0, 11, 12 5.00 

STANDARD 
REPLACEMENT 

POWER 
TRANSFORMERS 

3.75 
2.75 
2.25 
3.95 
3.50 
3.75 
3.85 
5.75 
3.85 
2.75 
2.25 
4.75 

R.C.A. VICTOR UNCASED 
CONDENSER 

100 VOLTS D.C. 
WORKING VOLTAGE 
This genuine R.C.A. 
Victor encased con- 
denser is composed of 
the highest grade ma- 

compact and moisture 
in special heat resist - 
100% REPLACEMENT 

GUARANTEED 
Each .... 25e $2.50 doz. 
35c 3.60 doz. 
50c 5.50 doz. 
85c 9.00 doz. 

terials. They are 
proof, Impregnated 
ing compound. 
('at. 
No. Size 
2927- 4 Mfd. 
212 -1 Mfd. 

Mfd. _. 

I Mfd. 

MAIL 
ORDERS TO 

VOLTAGE DIVIDERS, 
FIXED RESISTANCES AND 

GRID SUPPRESSORS 

FOR ALL STANDARD SETS AND 
POWER AMPLIFIERS 

Ca t. 
Receiver, Model and Desc. No. Price 
Brandes, B -11 -4,650 ohms 

(tapped at 2,500, 500, 50 
and a separate 1,600 sec 3922 $0.60 Crosley -5,000 ohm voltage 
divider 3965 .75 

Earl, 31, 32 -6,000 ohm volt- 
age divider ._3907 .35 

Freed- Eisemann, 78, 79, 95 
-5,000 ohm voltage di- 
vider 3907 .35 

Freshman, all N models - 
18,000 ohm voltage di- 
vider _ 3963 .75 

Freshman, G10 -6,560 ohms 
tapped at 1,100, 1,500, 1,460, 
1,500, 1,000 3918 .75 

General Motors, 16005 -Part 
14547, 9,372 ohms tapped 
at 800, 59, 1,863, 2,000, 
4,500 3169 .80 Koister, 6K -7,120 ohms tap- 
ped at 3,000, 220, 60, 840 -4014 .65 

Bolster, K -24 -7.535 ohms 
tapped at 3,400, 3,500, 55, 
80, 40, 360 3905 .75 

Peerless, Courier model 22- 
225,000 ohm voltage di- 
vider - 3S70 .75 

I'hilco, 3565 -1l resistor 4900 
tapped at 1,400, 1,500, 
2,000 ._.3937 .80 

R C A, 18, 33, 51 -3,940 ohm 
voltage divider 3372 .30 

Sparton, 110 -7,000, tapped 
at 2,000 . 3976 .80 

Stewart -Warner -5,000 ohms 
tapped at 3,500, 3,500, 
2,800 3873 .40 Silver- Marshall, 655 -11,350 
,hm volt, divider 3164 1.00 Victor, R -32, R -42, RE -45 
and RE -75 - voltage di- 
viders 3170 .90 

Stromberg- Carlson, 10 and 
11 - Parts P19559 and 
P19557 

- 

3171 .80 
Temple, S -60, S-SO. ,S- 90_ 

6,350 ohm voltage divider 3951 .30 

UTILITY 
CONDENSERS 

IN METAL CANS 
3150 1 Mfd. 450V. 
3152 2 Mfd. 450V. 
2925 1 Mfd. 1000V. 
2926 2 Mfd. 1000V. 

.50 

.75 

.75 
1.45 

101/2 MFD., 600 
For replacement in 

All Victor Sets 
Total capacity 10% 
Mfds., 600 working 
voltage. 
Housed in metal 
can. 
Size: 5...¡ in. long, 
5 in. high and 4 
in. wide. 

Cat. No. 2709 

Our Price 
$1.75 

Part Cat. 
Set Model Item No. No. Price 

Atwater Kent 37 Filter Block 5001 3.75 Brandes B -15, B -16 Filter Block 5004 5.00 Columbia - Kolster, C -6 Filter Block 
5005 

Eveready and Bosch 192S -29 Filter Block 2953 3.95 Earl A2 Filter Block 5006 4.00 Fada D Filter Block 5008 3.75 Freed -Eisemann NR57 Filter Block 5010 3.75 Freshman H -5 Filter Block 5012 7.00 Freshman 11112 (171 tube) Filter Block 5013 5.00 Freshman N11 (250 tube) Filter Block 5014 6.00 Koister K -22, K -20. K -40, K -42. Filter Block 2805 2.50 Columbia - Kolster 920, K -43 Filter Block WS3626A 2963 2.95 Koister 6 -H and K -5 Filter 
Block 2316 2815 2.75 Kolster 61. 6K Filter Block 5092 3.50 Kolster K20, 22, 25, 4SA, 4811 
Condenser Block 3624 2805 2.50 Majestic 171 Sets Filter Block 5026 3.95 Majestic 250 Sets Filter Block 5027 3.95 Majestic 245 Sets Filter Block 5028 3.95 Majestic Master B, Super B Filter Block 5029 2.95 Majestic Special Master B Filter Block 5030 Majestic A Eliminator 5031 Peerless All Courier Sets Filter Block 2855 1.50 

R C A 18, 33, 51 Filter 
Block S333 2710 1.50 

R C A 41 Filter Block 5033 4.25 
R C A 17 Filter Block 5239 2714 4.95 
R C A 44, 46 Filter Block 2711 4.50 
R C A 60 Filter Block S346 2726 4.95 
R C A 62 Filter Block 2659 5.95 Sonora Using 250 tubes, Filter 

Block 2914 1.85 Sparton 69, 79, 89, Filter Block 4049 4.75 Steinite 45 Filter Block 5037 5.00 Steinite 40 Filler Block 5028 6.00 Temple 3 -60, 8 -S0, S -90 Filter 
Block 2754 .95 

Zenith ZEIT, 12, 14, 18 Filter Cond. PL1145 2800 3.25 
Zenith ZE1S Filter Cond. 31'x, 35AI'X, and 37A 2701 3.25 Zenith ZE17 Filter Cond. 

333X, 353X 2700 3.25 

2.00 

3.25 
3.75 

16 Murray Street - New York, N. Y. 

TERMS: -20% with order, 
balance C.O.D. 2% dis- 
count allowed for full re- 
mittance with order only. 
No orders for less than 
$2.00 accepted. 



STOP! DON'T SHOP! 
HERE'S a NEW plan, which saves you money. Stop shopping - 

the lowest prices are right on this page. Yes, lower than in 
our own catalog. Why? Becau -e no house can get out a new cata- 
log every month, but by advertising in this magazine we can bring 

you the latest and lowest prices up to the time this ad is printed. 
We watch our competitors and do not allow anyone to undersell 
us. We meet ANY price on NEW merchandise. Order direct from 
this page and save money. J00%,c satisfaction on every transaction, 

Dry Electrolytic Condensers 
Mount in any position! Guerin. _ 
teed lever to blow out Remark. 
ably compact and very Inexpensive. 
permitting generous use of niter- 
Inv .3 stem,. The greater the mfd. 
capacity employed, the less A.C. 
Irmo remains. 500 volt peak rating. 
Ideal for all 171A 245 power 
paca._ose two of each 
drilled for 250 power peeke (1,000 
volt leak thereby assured). 

YOUR 
No. Mid. Diameter Length PRICE 
1801 1 .s in. v in. 30.27 
1802 2 1 In. 'a in. .44 
1804 4 154 In. 'v in. .83 
1808 8 1% In. 

4 
'z In. 1.20 

1818 10 3 In. 4', In. 2.10 
1824 24 3 In. 4'. In. 2.70 
1832 32 3 In. 4', In. 3.30 

Adjustable Voltage Divider 
he red for extra 

aaraavf St."' 
1., stye duty. It can 
be u -cd in any ladle 
power operated set. 
'It" eliminators. non - 

rr parks, amplifiers. 
en. Epenally useful 
In all radio set re- 

piae m, ut w, rk, used hr converting batten - 
.rt Imo power set.. The correct V011itge Is 

r -bl al u,d by loosening screws M sliders and 
by two Mg the latter Into the correct posi- 
tion. Voltage cannot vary lue to the pecu- 

liar cou- trnetlnn of the n -i,tor and contact 
.Iidr . Shitmhng m eight tt List $1C.50. 

Ni. 2275 -Divider, 10,000 Ohms. 
'7 3 slides 

No. 2276- Divider, 25,000 Ohms. 7SC 4 slides 

Peerless ABC Power Trans - 
former-80 Watts 

1, toed in " l'ourler 
?raie) 65" eheorl.. 
)'late, control -grid. 
.,.reen - grid. fila- 
ment voltages for 
the. n' 24'x, two ':17... 
two '45's. and '46 
renthier(elcctrosta- 
tic sawcalucer bias- 
ing potential reni- 
tien. lias anproxl- 
mately the follow- -. - lijo output rating,. : 2.5 V., 16 A.; ;ore 

.0 am-tooted. 330 V. and 120 Ma. on . 

side; 5 V.. 2 A.: 3 V., qt Ma. Prie. 
tapped for low or high line voltage. 
,orrert replacement for big sets. For r t 

_0 volt., 7,6 or go cycles. Ditnens lons 4 

3'. i.. Weight 6 hr.. List $12.00. $2,65 
No. 1403 -YOUR PRICE unir 

Kolster Speaker Chassis 
Nay be tonuected itIrectly 
In the plate circuit of type 
'12A tubes; or to hlgher- 
poner tubes through an out- 
put device. In posh -null cir- 
cuits._ speaker may be con - 
prep from plate to plate. 
"0.1m II cone" type. Paper - 
rattle Is prevented by 
flannel damper: bass notes 
are well repralucrd due to 
the "free- edge" effect. Its 
small dimen.lens make It 
eligible for use In home - 
eon.trurted to id g e t 

wills 6 ft. cord. Dimensions: l' 
o 953 Inches. Shipping weight 6'. r 

Lot Price. $18.00. 
No. 1500 -YOUR PRICE 

R.C.A. Double Filter Chokes 
This heavy-duty, extreme. 
ly strong, double filter 
choke can he used for an 
tines of filter circuits, 
experimental work, power 
amplifiers. receivers. ellm- 
inators, power parks, con- 
verted sets, etc. Known 
as R. C. A. replacement 
part for all Radcola mod- 
els, particularly Noe. 33. 
17 and 18. Each choke 
U.C. resistance, 500 ohms. 
t 'ennected in parallel. these 
double filter chokes have a rating of 15 Hen- 
ries at 160 Mills; connected in series. 6011en- 
ries at 40 Mills. Fully shielded In heavy metal 

use unit special Insulating compound. Size 
!a x 35, z .Té. Shipping weight 6 lbs. 

List Price, $10.05. 9Uc 
No. 8336 -YOUR SPECIAL PRICE.. 

Earl Dower Transformer 
Make money revamp- 70 WATTS 
Ing the old battery 
pet. This power trans- 
former used in Earl 
M o d e l 22 receiver 
supplies "A," "B" 
and "C" potentials 
Mr: two 27's for 
screen grid '24'e). 
three '26's, two'71A's 
and one '80 recliner; 
total current output of high -voltage winding 
at maximum output (about 200 volta) is 80 
ma. high- voltage secondary, filament wind. 
log for '27's, and for '71A's are center- 
tpped. May be used In any number of 
combinations. Suitable resistors. a couple of 
4 -mf. filter condensera. two 30 -henry chokes 
and by -pass condensen complete fine power 
Pack. Site 361 z 3 z 2% inches. 16 long 
leads and full wiring directions. Shippll'g 
might 5 16.. List Price $7.50. 1 .73 
No. 1410 -YOUR SPECIAL PRICE 1 

New READRITE Analyzer. 
This there -meter analyzer has selector sw Itch 
for checking all parts of tube circuits by 
comwrting to the set aorkets. Selection for 

testing voltages of plate, grid, cathode and screen - 
grid done quickly and accurately. Plate current, 
filament salts. line and power supply volts are 
measured. Grid suing test for tubes used. Just 
Push one button for screen -grid and other button 
for ether tubes. Makes testing of all type tubes 
simple and thorough. 4% -volt geld batten' Is 
furnished. Battery is Used for grid test and 
continuity testing of transformers, chokes, etc. 
Capacity and resistance charts furnished show- 
ing use of instruments for testing condensers, 
al m, measuring resistances up to 100,000 ohms. 
Eight or ale readings of meters may be used sep- 

arately with the jack terminals provided. Scale 
readings are 0.60.300 -600 1).4'. volts, 0- 10.110. 

700 A.C. ants and 0 -20 -120 milllamperes, A.s'. and D.C. filament voltages are accurately 

measured 
o 
a the one meter. Strung ease with leatherette covering. Attractive. Comewrt . 

Complete. . Fill, every d for the expert seniremay or the beginner for radio set ana- 

lyzing. Size 10a.x354s8 eInches. Shipping weight 15 lbs. List Pelee $25.00. $ 4,70 
Na. 700- READRITE ANALYZER. YOUR PRICE Pl 

"250" A.C. Power Transformer 
This timer transformer 
sunnites currents for live 
1-, - volt .lreturta tubes 
drawing 5 Ma. and % 
8m9. on filaments: one 

5 V. tube: two '50's, 
and two '81's. Two 227 
or 224 11f suitable resist - 

o Is used) and 750 
molts. Full wave "B" and 

Entirely dibbled In 
tonal. 4 a.x la, x0' -z Inches 
high. weight 15 lbs. For 

l e.126sol- .50.10:ivies. List $20- $3,75 
No. 1412 -YOUR PRICE J 

$2.80 
A.C. Short Wave Converter 

Ii ,.d,;,'t rt., iw 
marts what type 

pnned with outfit. r . 

filament transformer t. 
you need btsin fret. . ' , 

positive "B" voltage, ans ining from 45 to 
140 volts. Voltage not critical. No moles- 
!salon of the receiver. No tricky regenera- 
tien control. only a single, smooth- operating 
dial to manipulate. No sgneal. no grunt- 
ing. no body capacity. All Pans for 3 -robe 
.heart -um. converter. Including cabinet. ', p'.. 
Moment trensfunuer, comDlvur Inatnt. the 
and pictorial diagram. Fhippinr weight s 

List Price $20.00. 
No. 1617 -YOUR PRICE. 

$9.45 

Professional Telegraph Key 
i' s e d for telegraphy. 
radio. home prectice, 
house-to-house commu- 
nication, as a keying 
means in test circuits, 
etc. Mounted un heavy 
mlcanite hase 3'.x5xb4 
In. thick. Ilan 2 snitches 

to telegraph on two ,dreaits, indepc ndrntly 
or together. A wonderful chance te get a 
commercial telegraph key with sturdy '¡in. 
silver contacts! Dandles a lot of power. Ship- 
ping weight 2 lbs. List peke $3.50. fa 
No. 1625 -YOUR PRICE UC 

6 MONTHS GUARANTEED NEONTRON TUBES 
s"1.1 on a 6 MONTHS FREE. REPLACEMENT Cl':1RANTF.E 
BASIS, PROVIDING TUBE LIGIITSI .4.11 tubes are carefully 
meter- tesled before shipment. and carefully packed. Do not 
confuse these 111011 QUALITY tubes with any other "low 
mired" tubes-our low prices are possible because we do a 
VOI.t-31E business! 
Choice of Choice of Choice of 

226 112A 246 
227 200-A-199UX 280 
171A 199UV -120 171 
201A 224 

flac each 69c each 79c each 

Choice of 
222 
210 
250 
281 

$1.58 each 

F R E E 
We have just Issued our new "It s O10 
SERVICE TRE.tTISE.." It's red hot all 
the way through. 52 new hookups and 
circuit diagrams. 110 Illustrations. 
Partial contents: Modernizing old radio 

sets. Row tu convert battery to power 
nets. Selection of tubes. The detector 
tube. The power tube. Changes in 
rrld nr "C" bias circuits. Push pull 
amplifiers. Replacing audio trans- 
formera. Phono. attachments. Ilow to 
choose power transformers. Voltage 
dividers. wattage of power trans - 

formers. Selecting and installing 
replacement parts in radio sel.. 
Filter condenser,. Repairing "B" 
eliminators. ALL BRAND NEW 
DOPE -NOTA REPRINT. Chuck 
full of REAL radio information 
all the way through. Even the 
catalog section has Amen. of 

hookups -never found anywhere before. 
w HITE TODAY. Enclose 2 rents for postage. 

Treatise sent by return mall. 

Utah Dynamic A.C. Power 
Speaker -Model 33A 

110 -volt, 80 -cycle 
A.C. light socket 
supply for field 
excitation with 
Westinghouse dry rectifier. 
9 In. high. 9% 
ill. wide, -Á M. 
d e e p. Speaker 
comes packed in 
wooden crat e. 
Weight 19 Ibe. It 
Is one of the 
most ponerful as 
well as best re- 
producers In the market. 9 -inch cone. 
List Price $50.00. 
No. 1506 -YOUR SPECIAL PRICE $7.46 

Kolster Power Transformer 
85 WATTS 

Will supply sufficient 
current and voltage for 
push -pull '10's, In con- 
junction with type 8l 
half -wave rectifiers. The 
2.2i-volt secondary out- 
put Is just below the 
rated maximum for tyre) 
'24 and '27 tubes; tubes 
tall' last much longer 
than when heated from 
a higher-voltage trans- 

former. Four secondaries are rated as fol- 
lows: Secondary Sl, 7.5 V.. 1.25 A.; 82, 
center -tapped, 7.5 V., 1.25 A.; S3, 1.5 V., 
4.25 A. : 84, 2.25 V., 1.65 A.; 85, 725 
V., 90 Ma. Primary It tapped fur low line 
voltage. For 110 -120 volts, 50 -60 metes. 
4% z 4!5 z 4t,á Inches. Shipping weight, 
12 lbs. List Price. $19.50 $5,75 
No, 4338 -YOUR PRICE 

NEW ! NEW ! ! 

Superheterodyne S -W Converter 
Positively greatest converter ever built. It brings 
In European stations daily. clear as a hell. 

At last short- 
' a v e' converter 

that converts any 
broadcast set into 
a superheterodyne 
short -woe receiv- 
er. k]rrploys three 
227 tubes and 

vers from 20 to 
115 meters. No 
slug -In rolls' Coll 
.vv itch Is used to 
ever all wave- 

lengths. Single 
dial control. no 
burly capacity, no 
squeals. Thlsron- 
tarter ha. bullt- 
lu filament trans. 

former to heat the three 227's. All yon need 
to obtain from your receiver is a positive B 
voltage anywhere, front 43 to 180 mils. Volt- 
age Is not nItical ; no molestation of the 
ret'elvtr. So simple a rhlld can operate It. 

711045 Incite;. Shipping weight 8 Iba. 

No. 1614 -Super Converter. List 
$ 1 

85 
Price $25. Your Price (less tubes) 

Genuine Magnavox Microphone 
Do Your Own Nome Phonograph Recording 
Made by the world - 
famous Magnavox Co. 
While originally marls 
to strap on the head. 
it is easy to screw I 
handle onto one of 
the side bra kets. The side brackets are 
covered with soft rubber and place the 
microphone at the best speaking distance 

from the mouth. Comes with 6 feet of cord. 
The bluest mike bargain In America! Com- 
plete with .trap, and buckle to fit around 
head. Brand new. In original factory pack- 
ing. Shipping weight 1 lb. 
List Prioe. $10.75. 
No. 1810 -YOUR SPECIAL PRICE 

$1.55 

High -Voltage Condenser Units 
Ws theta eon. 
denser' unconditionally. They 
are Ideal for general 

installed 

re- 
placement purposes 

any 
can A 

he Inetk. in ono new 

aref peek. All condensers 
are furnished with 8 -Inch 
lengths of tinned "DUSK 
back" wire. 

Cat. 
No. 
1702 
1703 
1704 
1705 

800 VOLTS I 800 VOLTS 
Mtd. Your 1 Cat. Mfd. Your 

Capas. Pries I Na Capar. Pries 
$0.25 I 1706 I $0.40 

rl .30 1707 2 .70 

.40 
1708 4 1.05 

4 

WE ARE A WHOLESALE HOUSE AND CAN- I Radio Trading Co. NOT ACCEPT ORDERS FOR LESS THAN $3.00. 
If C. O. D. shipment is desired, please remit 20 °c 

remittance, which must accompany all orders. 
If full cash accompanies order, deduct 2°,ó discount. 

Send money order -certified check -U. 8. stamps. 

23 West Broadway 
New York, N. Y. 

ORDER FROM THIS PAGE. You will find special 
prices from time to time in thin magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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PILOT 
IY IVIRSAL wYsC RECEIVER 

Pilot's wonderful wave band changing switch, incorporated in the new Universal 
Super -Wasp, revolutionizes the short wave art. No longer need numerous coils be 
changed to cover the various wave bands. No longer need dial settings change each time 
the same distant stations are tuned in. You can log permanently all the stations you 
can get throughout the world, you can tune from the short waves to the high ship waves 
without removing your hand front the single control knob. 

Universal Features. Revolution- 
izing the Short Wave Art 

Complete coverage all wave bands from 15 to 650 
meters without coil changing. E plete A.C. oper- 
ated chassis in cabinet. (Also available in battery model) 
All Metal Chassis. 
highly sensitive and selective circuit. 
Screen Grid TRF amplifier plus Screen Grid 
Detector. 
227 First Audio Stage. 
Two 215's in push -pull output stage. 
Stations can be logged permanently on dial. 
Regeneration control does alter tuning. 
Provision for Phonograph Pick -up. 
Earphone Jack on Front Panel. 
Illuminated Dials. 
Handsome Walnut Cabinet. 
Most advanced construction yet 
used for short wave work. 

In kit form for easy home assembly; 
no drilling or cutting, all parts fully 
prepared. 

What l'on d'an Gtt on the 
UNIVERSAL ERSAL Super -Wasp 

On the short waves are hundreds of relay broadcast- 
ing, experimental and amateur stations trans- 
mitting voice and music; actually thousands of 
amateur and commercial stations sending code; 
numerous trans -oceanic and ship -to -shore tele- 
phone stations; dozens of television transmitters; 
and police radiophone stations in many cities. 

On the broadcast ranges, the Universal Super - 
Wasp covers the full maximum and minimum 
1' 'is, bringing in broadcasts never heard on the 

average broadcast receiver. 
Above broadcast ranges, the Uni- 

versal brings in ship and shore sta- t on 600 meters. 
What other receiver offers you as 

much radio with as little effort? 
Ask your dealer for a demon- 

stration! 

NOTICE TO "II M S' 
Pilot will continue building 
the original Super -Wasp in 
kit form for licensed amateurs 
anti of hers who want to spread 
the tuning on their pet wave 
bands and add their own audio 
features. A. C. and batter,. 
models. 

Pilot I ,,lversal Super Wasp ~ 7/''x/1 A.C. Model (K -136) in Kit Forni 

PILOT RADIO S. TI"Ijl: CORP., L:1wrenwe, 
Chicago: 2.31 S. Wells St. 

O F F I C E S I N 

Mass. 
New York: 525 Broadway San Francisco: 1278 Mission Street 

PRINCIPAL L COUNTRIES O F THE WOR LD 



For a HIGHER TYPE 
of RADIO SERVICE 
standardize on the line conceded by leading radio engineers, 
technicians and service -men 'Supreme by Comparison" 

SUPREME SET ANALYZER 

+sl 
Dealers Net Price. 
F. O. B. Greenwood. $785° O 

Miss.__ __. 
_... 

Model 90 
CHALLENGES compari- 

son with ANY Analyzer 
at ANY price. Provides 119 
distinct readings and 22 
distinct ranges for external 
use through only 3 connec- 
tions-11 ranges for Output 
Meter use. 

It depends not on the 
number of meters em- 
ployed, but on ingenious 
and efficient design - on 
sheer merit and perform- 
ance. On this basis it chal- 
lenges comparison. 

SUPREME 
RADIO DIAGNOMETER 

Model 400 -B 

Dea ers Net Price, 
F. O ;B. Greenwood, 
Miss.........---- ...... -- 

$13950 

Special Superheterodyne Oscil- 
lator Coil. Dealers Net 
Price, F. O. B. Green- 51500 wood. Miss 

rim only complete port- 
able radio testing lab- 

oratory -often imitated but 
never duplicated. The Di- 
agnome ter is recognized 
throughout the radio world 
as the most complete service 
equipment ever conceived. 

The self contained Oscil- 
lator furnishes modulated 
signal for testing, synchro- 
nizing, neutralizing, etc.; 
and special oscillator coil is 
available as accessory cali- 
brated to 130, 172 1 -2, 175. 
177 1 -2 and 180 kilocycles for 
peaking intermediate stages 
of Super -Heterodyne sets. 
When writing( or f urther in- 
formation on the Dlagnom- 
eter ask also about the Su- 
preme Laboratory Test 
Panel. 

SUPREME OSCILLATOR 
Model 70 

L00K to Supreme for 
Supremacy" in all 

phases of service engi- 
neering. This new prod- 
uct of Supreme is in 
radical contrast to pre- 
sent day Oscillators 
which provide tuning at 
only one or two inter- 
mediate frequencies. 
Advantages are too nu- 
merous to enumerate 
here -we urge that you 
write for the facts. 

SUPREME 
OU TP UT- 

OHMMETER 
The perfect compan- 

ion for the Model 70 
Oscillator and a useful 
service instrument in it- 
self. The Output -Ohm- 
meter is a very ingenious 
combination of a 
D'Arsonval movement 
meter ,f ull wave rectifier 
bridge with an attenu- 
ated output meter range 
and an accurately cali- 
brated Ohmmeter range 
from 0 to I megohm. 

Supreme Oscillator Model 70, 
Less Tube and Batteries. Deal- 
ers Net Price. F. O. B., Green- $ 4 9" 5 
wood, Miss..__ 
Supreme Output- Ohmmeter. 
Dealers Net Price, F. O. B $ 3 0OO 
Greenwood, Miss 
Handsome carrying case of 
hardwood for combined Oscil- 
lator, Output -Ohmmeter, and e 
Accessories. Dealers Net Price, 
F. O. B. Greenwood, Miss. ..... 

500 

SUPREME TUBE 
CHECKER 

Model 19 
BEAUTIFUL in appearance. 

simple and accurate in 
operation. the Supreme Tube 
Checker Model 19 should be on 
the counter of every dealer and 
In the shop of every service man. 
Available in two types, a 
counter model for Tube De- 
partment or shop use, and a 
portable model for the outside 
salesman or service man. Ask 
also about the Supreme Pre - 
Heater and Short Tester Model 
30 which together with the 
Model 19 Tube Tester consti- 
tutes the ideal equipment for 
any Tube Department. 

Dealers Net Price, F. O. R. 
Greenwood, Miss. 

Counter Type ..... .S26.95 
$29.95 Portable Type 

"EVERYTHING TO GAIN AND NOTHING TO LOSE 
WRITE for the convincing narration of advantages on the instrument, or instruments, in which you 

are interested. Ask, too, about the "Self- Satisfying- Self -Payment Plan" -the original time -payment 
plan for the purchase of the best in radio service equipment under which satisfaction is guaranteed. You 
have "Everything to gain and Nothing to Lose." 

SUPREME INSTRUMENTS CORP. 
402 Supreme Bldg. Greenwood, Miss. 

Distributors in all Principal Cities 
Service Depots in New York. Philadelphia, Pittsburgh, Chicago, Kansas City, Seattle, San Francisco, Toronto 

Foreign Division: 130 West 42nd St.. New York City. 
Cable Address: LOPREH, New York 


