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OFFICIAL 
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AND GUIDE 

1931 

'FOUR NAME GOLD STAMPED HERE 

HE PROFITS MOST WHO SERVESBEST 

Official 
Radio 

Business -Log 
and Guide 

1931 
TH IS hook-containing over 300 pages -size 

5 x 8%2 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 liut 
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 cf 
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 lniormation -1931 Record of Engagements, Appointments, by Days (182 pages. Place for Keep- in Tab a b Things ngs to a Done ( Memoranda ) -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 -Table 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 OFFICIAI. RADIO BUSI- 
Now! NESS -LOG AND GUIDE is compiled with the 

one thought in mind: How can the man engaged 
in the Radio Trade he assisted most efficiently? 
Flow can he slake more money? and How can 
he .save money 

Mail Coupon 
GERNSBACK PUBLICATIONS, INC., 
56-98 Park Place. New York, N. Y. 

Aa per sour special offer. 1 1.111104. herewith faun for wlu. 
,ou 

are 
Ito send t 

Ixwltudd. one rope of the OFFIcI 
SLOG AND GUIDE as coin as It Is pub Halted. 0 the pre- publication price of $3.1111. with i y haeit stamped in gold on the i or I i lertand that the pi, will he $4.00 as soon as the OFFICIAI. It.)D1O BUSINESS LOG ANI) GUIDE is published. 

Name Natwe 

Address 

Cuts 

(Print n,mu rarefulU'i 

erte 

1 

Special Offer! 
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. 

The OFFICIAI. RADIO BUSINESS-LOG AN ) GUIDE is a true assistan 
:1 counsellor, and a silent partner to the elan el gaged in Radio activities. It eliminates accotent books: it becomes his private secretary, time -saver, business log and reference book. 
The size of the OFFI('IAL. RADIO BUSINESS -LOG AND GUIDE -5 x 834 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 -1.OG AND GUIDE is $4.00 postpaid. It will he ready for shipment March I. 1931. 
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with the R T. A . "where Radio Employers 

i 

RADIO NEEDS TRAINED MEN 
Let Us Train You at Home for a Big -Pay Job 

i 

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

ufacturers, 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 oppor- 
tunity 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 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 qualifies 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. 

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 ambitious, 
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 some - 
thing about earning more money. Fill out the 
coupon and mail today. 

Radio Training Association of America 
Dept. RCA-4 4513 Ravenswood Ave., Chicago, Ill. 

Fill Out and Mail Today! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-4 4513 Ravenswood Ave., Chicago, Ill. 
Gentlemen: Send me details of your No-Cost Training 
Offer and information on bow to make real money in 
Radio quick. 

Name 

Addresc 

City State 
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In Forthcoming Issues 
RADIO- FREQUENCY TRANSFORMER DESIGN, by Syl- 

van Harris. Some years ago Mr. IIarris announced the 
result of exhaustive researches on lt.l'. transformers, in the 
nu,: complete form then available to the constructor. There 
has been since that time no popular explanation of the gen- 
eral principles of coil design. Mr. Harris will discuss the 
subject in the light of the new tubes and new methods of 
construction which have since been introduced. 

THE DIODE DETECTOlt, by C. II. W. Nason. 'l'he cycle 
of radio has swept around again to the two -element rectifier, 
which Ft g introduced a generation ago. But modern 
radio circuits retain the theoretical advantages of this tube, 
while overcoming the difficulties which hindered its use back 
hi the crystal days. 

AN A.('. BEAT- FREQUENCY OSCILLATOR, by H. G. 
: I.E. This article, describing an apparatus which is 

so well built that it may be used for laboratory measurements 
and tests of the value of apparatus, wilI be valuable to 
Service Men, and of interest to every serious experimenter. 

A FIFTY- WA'r'l' AUDIO AMPLIFIER. One of the most 
interesting features of this system, adapted to auditorium 
or open -air work, is the novel arrangement for correcting 
the frequency- c'harac'teristic, to give the proper balance of 
tones at great sound intensities. 

And numerous articles for the Service Man, the constructor 
and the experimenter. 

RADIO -CRAFT le published monthly, on the fifth of the month preceding that of 
dale; its subscription price Is $2.50 per year. (In Canada and foreign countries. 
$3.00 a year to cover additional postage.) Entered at the postoffire at Mt. Morris, 
Iii., as second-riaas matter under the art of March 3. 1870. Trademarks n. 

copyrights by permission of Gernsback Publications, Inc., 98 Park Place. New 
York City. 

Text and Illustrations of this magasine are copyright and must not be reproduced 
without Permission of the copy right natters. We are abo gents for WONDER 
STORIES. WONDER STORIES QUARTERLY and EV tattle.;!' MEI'HANI Cs. 
Subsccripttune to these magaztms may he taken In rmold nad dun with RADIO -CRAFT' 
at reduced Club rates. write tor Information. 

Copyright 1931. Ct:RNSItAC6 P1'lal.Il'.tTIt)NS. 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 8 Cl... Parie Agent: Hachette 8 Cie., III Rue Rosari.r 3 La Belle Sauvase. Ludgate Hill. E.C. 4 

Australian Agent: McGlll's Agency. 
17$ Elizabeth St.. Melboorne 
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Here are a few examples 
of the kind of money 

I train "my boys" to make 

Started with $5. Now bas 
Own Basins 

"Can't tell you the feeling 
of independence N.R.I. has 
given me. I started in 

t Radio with $5, purchased a 
few necessary tools, circu- 
lated the business cards you 
gave me and business picked 
up to the point where my 
spare time earnings were 

my largest income. Now 1 air in busi- 
ness for myself. I have made a very 
profitable living in work that is play." 

HOWARD HOUSTON, 
512 So. Sixth St., Laramie, Wyo. 

$704, in 5 Months Spare Time 
"Although I have had little 
time to devote to Radio my 
spare time earnings for five 
months after graduation 
were approximately $700 
on Radio sales, service and 
repairs. I owe this extra 
money to your help and 
interest. Thanks for the 
interest shown me during 
the time I studied and since graduation." 

CHARLES W. LINSEY, 
537 Elati St., Denver, Colo. 

$7396 Business in two and 
one -hall Months 

"I have opened an ex- 
clusive Radio sales and 
repair shop. My re- 
ceipts for Septentlicr 
were $4338.16 -for Oc- 
tober, $2887.77 and for 
the first half of Novent- 
ber, $2176.32. My gross 
receipts for the two and 
one -half months I have 

been in business have been $7390.25. 111 
can net about 20% this will mean at 

profit of about $1500 to nie." 
JoPN F. KrRIE, 

1314 No. Main St., Spencer, Iowa. 

My Free book gives you many more 
letters of N. R. 1. men who are mak- 
ing good in spare time or full time 

businesses of their own 

will showYou too 
how to start a 

spare time or full time 

Radio Business 
of our Own 
without 
C apital J E. Smith. Pres., 

i1 'ational Radio /rulilyde 

579 

The world -wide use of receiving sets for home 
entertainment, and the lack of well trained 
men to sell, install and service them have 
opened many splendid chances for spare time 
and full tinte businesses. You have already 
seen how the men and young men who got into 
the automobile, motion picture and other in- 
dustries when they were young had the first 
chance at the key jobs -and are now the $5,000 
$10,000 and $15,000 a year men. Radio offers 
you the same chance that made men rich in 
those businesses. Its growth is opening hun- 
dreds of fine jobs every year, also opportu- 
nities almost everywhere for a profitable spare 
time or full time Radio business. "Rich 
Rewards in Radio" gives detailed information 
on these openings. Its FREE. 
So many opportunities many make $5 
to $30 a week extra while learning 
Many of the ten million sets now in use are only 
25% to 40% efficient. The day you enroll I 
will show you how to do ten jobs common in 
most every neighborhood, that you can do 
in your spare time for extra money. I will 
show you the plans and ideas that are making 
as high as $200 to $1,000 for others while tak- 
ing my course. G. W. Page, 107 Raleigh 
Apts., Nashville, Tenn., writes: "I made *935 
in my spare time while taking your course." 
Many $50, $6o and $75 a week jobs 

opening in Radio every year 
Broadcasting stations use erg' 'ers, operators, 
station managers, and pay $1,801 to $5,000 a 
year. Radio manufacturers continually need 
testers, inspectors, foremen, engineers, service 
men, and buyers for jobs paying up to 813,0(H) 
a year. Shipping companies use hundreds of 
operators, give them world -wide travel at prac- 
tically no expense and pay $85 to $400 a 

You'll get practical Radio Experience 
with my new 8 Outfits of Parts that Ill 
give you for a Home Experii nlalLaboratori! 

Rear riese of 5- 
lobe Screen Grid 
Tuned Radio 

frequency sel - 
only one of the 
many circuits 
you can build 
with my parts. 

My course is not all theory. You use the S 
Outfits I'll give you, in working out the 
principles, diagrams and circuits used in 
modern sets and taught in my lesson books. 
This 50-50 method of home training makes 
learning easy, fascinating, interesting. You 
get as much practical experience in a few 
months as the average fellow who hasn't 
had this training gets in two to four years 
in the field. You can build over 100 circuits 
with these parts. You experiment with and 

build the fundamental circuits used in 
such sets as Crosley, Atwater -Kent, Ever- 

eady, Majestic, Zenith, and many others 
sold today. You learn how these cir- 
cuits work, why they work, how they 
should work, how to make theta work 
when they are out of order. 

month. Radio dealers and jobbers are con- 
tinually on the lookout for good service men, 
salesmen, buyers, managers, and pay $30 to 
$100 a week. Talking Movies pay as much as 
$75 to $200 a week to the right men with Radio 
training. My book tells you of other oppor- 
tunities in Radio. 

l will train yea at know la year spare time 
Hold your job until you are ready for another. Give 
the only part of your spare time. You don't have to 
he a high school or college graduate. Hundreds have 
WOO bigger sueves. J. A. %aughn jumped from $3' 
lu S100 a week. E. E. Winhorne seldom makes 
under $100 a week now. The National Radio Insti- 
tute is the Pioneer and World's largest organization 
devoted exclusively to training men and young men, 
by rerrespaudeuce for gaol jobs in the Radio industry. 

You Most Be Satisfied 
I will give you as agreement to refund every penny 
of your money if you are not satisfied with my 
Lessons and Instruction Service when you complete 
my course. And l'Il not only give you thorough 
training in Rodio principles, practical experience in 
building and servicing sets, but also train you in 
Talking navies, give you home experiments in Tele- 
vision, cover thoroughly the latest features ill sels 
such as A. C. and Screen Grid. 

My 64 -Page Rook Gives the Facts 
Clip and mail CO111100 now for " )tiri. 
wards in Radio." It 
points out the money- s 
making opportunities get 
the growth of Radio 
has made for you. It my new book 
tells of the It pOpoints Out e 

o 
m for a spare. 

opportuni- 
ties r 
full time Radio busi- 
ness or year ow a, the what Radio 
special training I give 
you that has made Offers You 
hundreds of usher men 
successful; and also ex- 
plains the many tine 
p,hsfor which my course 
trains you. Semi the 
coupon to me today. 
You won't be obligated 
is the least. 

J.E. SMITH, President 
Dept, Illy. 

National Radio Institute 
Washington, D. C. 

THIS COUPON IS GOOD 
FORONEFREE COPY OF 

MY NEW BOO 

J. E. SMITH, President. 
National Radio Institute, Dept. ID\. 
11'ashington, D. C. 

DEAR 11Lí. Suim: Send me your book. I 
want to see what Radio offers. I understand 
this request sloes not obligate ate and that no 
aunt will cull. 

Name 

Address 

City State 
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EL CTill 
Without Lessons n I 

90 Da 
F 

t--- ; 'lj - ` `_.' err.r - -y 

BYAcTUAL WORK 
, J GREAT COYNE 

Students working in our Alternating Current Department 

Instructor explaining operation of modern airplane motor 

Students getting actual experience on modern electric sign 

Don't spend your life in a dull, hopeless 
job! Don't be satisfied with a mere $30 
or $40 a week! You don't have to! 
Electricity pays salaries of $60, $70 and 
even $200 a week to thousands of fellows 
no smarter than you. And you can 
learn Electricity at Coyne in 90 days 
-NOT BY CORRESPONDENCE, 
but by actual electrical work. 

GOLDEN 
PAYING $60 a Week and Up! 

In Power Plant work, Armature Wind- 
ing, Auto Ignition, House Wiring, Radio 
Service, Refrigeration, Welding, Avia- 
tion Electricity, Illumination, etc. Thou- 
sands of Big Pay Opportunities for 
theTrained Man. And you can prepare 
for one of them in 90 days at Coyne! 

No Books No Lessons 
Coyne is not a Correspondence School. 
We train you by actual electrical work - 
on huge motors and generators, switch- 
H. C. LEWIS COYNE President Founded 1899 

500 South Paulina Street, 

MAIL COUPON FOR 
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IN THE 

SHOPS 
boards, power plants, sub- 
stations, auto and airplane 
engines, armatures, etc. You don't 
need advanced education or previ- 
ous experience. Coyne has been plac- 
ing men in Electrical Jobs since 1899. Let 
Coyne help YOU to a good electrical position! 

Free Employment Service 
EARN AS YOU LEARN 

My Employment Department gives you 
a FREE lifetime Service. And if you 
need part -time work while at school 
to help day expenses, we'll gladly help 
you get it. 

GET MY BIG FREE BOOK 
But get the PROOF! Mail the coupon 
below for my BIG FREE BOOK -tell- 
ing all about jobs, salaries, opportunities. 
Find out about my free Radio Service, 
Auto & Aviation Electricity offers. This 
costs you nothing and does not obli- 
gate you in any way. Just Mail the Coupon! 

Students working on a large synchronous Converter 

Electrical School 
Dept. 41 -S1 CHICAGO, ILL. 

MY FREE BOOK -* 

Students learning switchboard work by actual practice 

H. C. LEWIS. President 
COYNE ELECTRICAL SCHOOL, Dept. 41 -81 
500 S. Paulina St., Chicago, Ill. 
Gentlemen: Please send me your big Free Electrical Book with 
151 illustrations. This does not obligate me. 

Name 

Address .... 

City State 
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THERESA BIG PAY 
For the Trained Man in 

NIL ALA ICI 0 
Dissatisfied with your job? Not mak- 
ing enough money? Then let me show 
you how to get into Radio, the livest, 
biggest money- making game on 
earth. Thousands of opportunities 
for jobs leading to salaries of $60 
a week and up! Jobs as Designer, 

Inspector and Tester paying $3,000 
to $10,000 a year; as Salesman and in 
Service and Installation work at $45 to $100 
a week; as Operator or Manager of Broadcast I 
ing Station at $1800 to $5000 a year---u Wire- 
less Operator on Ship or Airplan 4`Talking; 
Picture or Sound Expert. Tands of Big' 
Pay opportunities for you to choose from! 

LEARN RADI O«' 
TALKING PICTURES 
By Actual Work in Gre Coyne Shops- 

Come to Coyne and learn all branches of Ra- 
dio in ten short, pleasant weeks. NOT BY 
CORRESPONDENCE, but by actual work 
on scores of modern Radio Receivers, h 
Broadcasting equipment, the very latest 
vision transmitting and receiving apperp, s, 
Talking Picture equipmer.t, etc. cast 
yourself in our sound proofs io room! 

Pubn'y i "r own Television program! 
yearn :. . io the practical way -by actual 
r. 'ó ork on actual radio equipment! 

ou don't need advanced education or pre= 
vious experience. I don't care if you are 16 
years old or 46. Come to Coyne and I'll pre- 
pare YOU for a good paying Radip fob in 101 
weeks' time! 1- ; 

TELEVISÏÓ=ÌT' 
IS NOW HERE! 

And Television is already here! Soon 
there'll be a demand for thousands of 
Television experts. The man who learns Tele- 
vision now can make a fortune in this great new 
field. Get in on the ground -floor of this amaz- 
ing new development! Mail coupon on the oppo- 
site page for full information -absolutely free! 

Radio Division C OY N E H. C. LEWIS, President 

500 South Paulina Street, 
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Free Employment . Service 
EARN AS YOU LEARN 

You let free Employment Service as long as 
you live And if you'll need part=time work wile 
at school to help pay,expenses, we'll gladly help 
of 

their living M ex n es 
students pay 

ail coupon of expenses 
for full details. 

TELEVISION- 
IN 10 WEEKS 
Not by Correspondence!! 
Don't let anything keep you out of Radio! Start - 

now? and after ust ten short weeks of fascinating 
work in the great Coyne Radio Shops, you'll be all set for 
the best job and biggest pay you ever had in your life! 

Coyffe~ 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 Radio Job or how you can go into 
business for yourself and earn $3,000 to $15,000 
a year. It costs nothing to investigate! 

Mail Coupon for My Big Free Book 
Fill in this coupon, tear it out and mail it to me at once. 
This will not obligate you in any way and positively 
no salesmen or agents will call on you. It will bring 
you- ABSOLUTELY FREE -a copy of my big Radio and 
Television Book, telling all about obs, salaries, opportu- 
nities, etc. MA 'L THE COUPON- NOW ! 

Electrical School 
Dept. 41- 8 H Chicago, Illinois 

H. C. LEWIS, President 

Radio Div. Coyne Electrical School 
500 S. Paulina St., Dept. 414u Chicago, Ill. 

Send me your Big Free Radio Book and all 
details of your Special Introductory Offer. 
This does not obligate me in any way. 

Name 

Address 

City State 
iI 
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Make Your Old Radio 
(Electric or Battery) 

a 1931 
TONE CONTROL MODEL - 1N ONE MINUTE 

iah Vari -Tone TONE CONTROL 

Read what two of the thousands of 
satisfied users have to say - 

Gentletnen: I certainty want to congratulate you on the VAltt -TUNE Tone Control which I hale been using on toy 
19211 model radio. I think it's just great. All my friends 
thought 1 had a new radio when they heard It. It brings out 
some musical notes I never was able to hear before, and it 

unds no mellow and soft. It also seems to cut out some of sounds 
scratchy interference. 

Several friends ,ant me to get VA RI -TONES for them. They were sold on this wonderful device from the first time 1 

let them hear nu set. All in all. I think it is the most swonderful radio contribution to people who want to bring their eta up to date that I have seen offered. Ñ'Ishing you the best of success, I ant, respectfully yours, 
J. Frank Vesterk:unp, 

Bond 11111, Ohio. 

Dear Sirs, T received nr YAM-TONE and am very much 
pleased with It and every ane who has tried It thinks It is a 
wonder. Enclosed find check for T21.00 for which please ship 
10 more at once. Yours very truly. 

Donald Taylor. 
3638 So. Saginaw St.. 

Flint, Ali( h 

Have the BIG NEW Feature of 1931 Nationally 
Advertised Radio Without Having to Buy a New Set 

Tone Control is the big, new radio feature this season on expensive radios. 
It is a fine thing. 
People's ear -drums differ. Some folks like emphasis on bass notes. Some 

prefer high notes. Some like it somewhere in between these extremes. 
Then, too. acoustics differ in different rooms. The same radio "sounds" 

better in one room than in another. 
Occasionally the air may be "noisy" with high frequency interference. 

Such noises usually are on high frequency wave lengths. 
Again, the broadcasting of certain programs or of certain stations may be 

a little off -too much stress perhaps on low or high notes. 
Outside of regulating the volume loud, medium or soft with your set, you 

couldn't do much to correct these annoying conditions. 

But Now! - 
Now, merely by connecting in one minute the VARI -TONE Tone Control, 

with a slight turn of its knob, one way or the other, you can adjust the tone 
pitch to suit your ears. 

You can adjust your radio to the acoustics of the room it is in. 
You can "tune out" or counteract much of the "noise" in the air. 
You can compensate to a considerable degree for any faulty broadcasting. 

"Vary- the -Tone" of your radio to the way which suits YOUR 
ears and YOUR ideas of "what sounds good" in the room 
where you are. VARI -TONE is easily removed and carried 
with you to be attached on the radios of your friends. 

The knob may be placed on top of your radio, or it may be 
permanently installed by screwing it to front panel or any other 
place on the cabinet. Merely remove audio amplifying tube 
from socket, insert VARI -TONE disc over proper prongs, 
re- insert the tube. That is ALL there is to it! Satisfaction or 
no sale! Positively cannot injure the finest radio in any way. 

LIST PRICE. $4.75 

Your Price 
$2.95 

RADIO AGENTS WANTED! 
Write for Particulars 

VARI -TONE is the newest, fastest money maker on the market. Connects 
in one minute. Carry in your pocket - demonstrate everywhere. Every radio 
owner wants his set to sound like latest 1931 Tone Control models. Low price - 
big profits easy. Valuable territory given - a few dollars starts you. 

Send $2.95 for sample or order C. O. D. Try it a week. Satisfaction or 
money back. (Lower prices in quantities.) Particulars free. 

VARI -TONE LABORATORY 
Dept. 75, P. O. Box 700 - - Cincinnati, Ohio 

A Full Week's Trial 
MAIL THIS COUPON TODAY 
VARI -TONE LABORATORY 
Dept. 75, P. O. Boa 700 
Cincinnati, Ohio 

1 Enclosed find $2.95 for 
Prepaid. 

1 Rush one VARI -TONE 
arrl cal. 

] Send me full particulars 

EIt Is understood if 1 

ant not satisfied after 
my week's trial you 
will refund my money. 

which rush one VARI -TONE 

(-Ain. T will pay price on 

regarding agents' proposition. 

Name 

Address 

Tot, n 
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HUGO GERNSBACK 
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Radio Gadgets 
By Hugo Gernsback 

Il' 

would he most interesting, if someone of a philanthropic 
nature should erect a radio muse in which would be 
displayed all of the different radio appliances which, during 
the course of the years, have been put out by enterprising 

and hopeful manufacturers. For one thing, it would be most 
interesting from a historical standpoint; and, from many other 
standpoints, it would afford a good deal of amusement, aside 
from the instructive value. 

Those who have had occasion to leaf through back -numbers 
of our radio publications, going back over a stretch of ten 
years or more, will be amazed at the tremendous amount of 
radio material that has been put oat, and so h of which 
became obsolete very quickly. Of course, in an art that 
advances as rapidly as radio, this is a necessary evil; yet it 
Is surprising how many radio accessories, that we could not 
do without at one time, are never heard of today. The new- 
comer, who is just starting in radio, often has not the slightest 
idea what the old gadgets were all about. A large catalog 
could be made of all of these obsolete items, many- of which 
can no longer even be bought; while others, though obsolete 
so far as the experimenter is concerned, are built into a radio 
set us a regular thing. Very often it will be found that what 
once was an accessory, thought necessary to a radio set, is 
today no longer an accessory; for the manufacturer of the 
set builds it into the radio set as a matter of course. 

Of the many gadgets that come to mind, only a few may 
be mentioned here. 

For instance, there was the adjustable loud speaker. No 
one, some few years back, wanted to buy a loud speaker unless 
he cuuld regulate it l' self by means of an adjusting screw. 
Where can you buy an adjustable loud speaker today? 

Then there was an epidemic of vernier dials. Fortunes were 
made and lost by a number of manufacturers. in just this one 
item alone. Yet n vernier dial today is almost obsolete, except 
in short -wave sets. Manufacturers of radio sets prefer to build 
their vernier arrangements, if they use any, right into the set. 

Then we had the tube protectors, and there were a good 
nanny of these. Vn tubes were at that time fearfully 
expensive (costing as high as six and seven dollars apiece) 
and it was quite the thing to have a special fuse attached to 
every socket, to prevent the tube from blowing out, if the 
"li" battery should be actually shorted across the filament. 

No radio set, six or seven years ago, could be sold unless it 
had anywhere from one to three jacks, into which you could 
plug in not only vour loud speaker hat your to hIEhone receivers 
as well. We could plug into the detector circuit, if we wanted 
to, or into the first or second stage of the amplifier; and no 
set was considered complete without such gadgets. Where are 
the radio jacks tochiv, and where do you plug in your telephone 
receiver, even if you want to, except perhaps in a few short- 
wave sets? 

Then there was an outburst of adjustable grid leaks. A 
grid leak was considered so much junk unless you could 
adjust it to your heart's content. Dozens of manufacturers 
made grid leaks, from the simplest to the most complicated 
types, to take care of the demand. It is doubtful whether the 
new radio experimenter will be able to buy an adjustable grid 
leak today. 

Then we had our tuned radio- frequency transformers. Some 
of the hest tuned radio -frequency sets bad to have tuned trans- 
formers, in order to get the last ounce of efficiency from the 
set. Today the tuned radio -frequency transformer is a museum 
attraction. 

Then, for a while. we had a number of multiple tubes. The 
detector, radio- frequency and audio-frequency tubes were all 
incorporated into a single bulb. It was proposed to do away 
with all the other tubes in the set, and have just one. 'l'he 
idea did not go over, principally because of the great cost 
of such a tube; although it is inherently sound. I do believe 
that, in the future, we may have some of these multiple tubes 
again, provided they can be manufactured cheap enough. 

At about the same time, we had a huge crop of tube re- 
juvenators. This was an interesting gadget; mainly for the 
reason that tubes were at that time very expensive and they - 
could actually be somewhat rejuvenated by means of one of 
these appliaunces. Such electric tube rejuvenators sold from 
$8.00 upwards. Go into a radio store today and ask for a 
tube rS1uvenator; and the clerk will, most likely, not have the 
slightest idea of what it is all about. 

Then we bad the tube -howl arrestor, which was also an 
interesting little gadget at which we laugh, or at least smile, 
these days. Tubes were not as efficient then as they are today, 
and they were mostly microphonic. In those days it would 
have been impossible to manufacture a midget set; for the 
simple reason that the feedback of the loud speaker would 
have made radio reception impossible. Even five feet away 
frcim the set, a loud speaker produced enough audio feedback 
to start the tubes to howl. 'l'he tubes in those days were 
al 't universally microphonic; hence the howl- arrestor gadget. 
It is doubtful whether there are any in the market today. 

For the same reason, we had an epidemic of cushioned 
sockets, for these tubes; these were supposed to cure the howl 
evil and, incidentally, prevent filament breakage. The cush- 
ioned socket today is also an anachronism, for the reason that 
the modern tube no longer requires it. 

Then there was the fad of wavetraps. Hundreds of thou- 
sands of these gadgets were sill; the most interesting points 
about them tieing the advertising claims, most of which were 
unwarranted. 'There was hardly n wayetrap manufacturer 
who did not make cl; s that his contraption also reduced or 
el' rated static. In some cases, this contention might have 
been true; because some of these wavetraps eliminated the 
signal as well, so you could hear neither static nor radio 
program. While there is still a l' 'ted market for wavetraps, 
the modern set has practically eliminated the wavetrap entirely. 

What is the moral of all this? Simply that no one knows, 
ahead of time, what will or will not be successful in the radio 
art; and there is no way to find out except by the hit -and- 
miss system. No art can progress without this experience; 
and it is to be doubted that the radio industry would have 
achieved its present position had it not been for the activities 
of our inventors, big and little. There is always a market for 
a good gadget, and we have them today as we had then years 
ago. The future alone will tell which of these accessories 
will prevail. 
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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. 

TONE CONTROL? 
By John F. Rider 

THERE has been a great deal of agita- 
tion about time euntrol. The principle is 

being discussed pro and eon. Some re- 
ceiver manufacturers favor its application, 
and others are against it. 

What is tone control? What does it do? 
Questions of this type are Beard daily. 

Tone control, in the fullest sense of the 
word, denotes a means wherel, the tone of 
a sound may be changed. Since the tone 
is a matter of pitch and, therefore, involves 
frequency consideration, "control of a tone" 
would seem to signify some' means of vary- 
ing the frequene ttliviuu.sly, such a pro- 
cedure is impossible; but it is possible to 
vary the comquraathe amplitudes of the 
frequencies present in a siinel, uniI thous to 
change the timbre of the tune. By increas- 
ing the amplitude of sonic frequencies, or 
the intensity of the sound. it is possible to 
create in the mind of the listener the sane 
impression as if he food heard frequencies 
which were absent in the sounds issuing from 
the speaker. 

While it is true that certain physiological 
reactions can be produced by means of a 

system which is of such design that the 
amplitudes of the frequencies can be varied, 
this dens not signify that such a result is 
passible with the present -day systems of 
"tone control" which are employed in radio 
receivers. There are many reasons which 
indicate the need for a tone -control system: 
among them are the peculiarities iif the 
human ear; the fact that the reproduction of 
the broadcast music must usually take place 
in a room which is much smaller than studios 
where the Original music is being produced; 
the fact that the intensity of the reproduced 

sie is much less than that of the orig- 
inal; the fact that the reproducing me- 
chanism is far frolic being perfect; and sev- 
eral other siioil.,r considerations. However, 
the reader should not imagine that the 
average capacity -type tone control system 
produces such a control of the frequencies 
which are being passed through the audio 
amplifier. In short, the capacity -type, and 
s' lar simple forms of time control, in- 
troduce distortion. Of that, there is no 
doubt; but the question arises, whether such 
distortion is or is not desired by the lis- 
tener? Judging from all signs, distortion 
of the nature caused by the simple forms of 
tone control is desired by the radio public. 
That such a condition has been existent for 
a long period of time has been shown by the 
oft- suggested methods of producing "iitellow 
tomes." 

"Mellow tones," as interpreted by the 
radio public., and as produced 1w several 
popular methods, means the loss of the 

Edited by JOHN F. RIDER 

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

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

higher audio frequencies. Anyone interested 
in the characteristics of speech and music 
will readily appreciate the significance of the 
high frequencies in speech and nut sic; they 
aaeari brilliance and color in sic, intellig- 
ibility and aarticulution in speech. Itut, if I 
do tint care for the presence of the high 
amadiu frequencies in music, and I atti satis- 
fied with the speech- sounds which do not 
contain the frequencies above 2,000 cycles, 
who is there to tell me that what I hear is 
out what I xho,dd hear? Perhaps it is pair 

sic in the ears of a music lover; but I 
like it just the sanie. 

On the other hand, the introduction of 
the simple form of tone control defeats the 
efforts of that group of orgonirattions who 
are true music lovers and are attempting 
to foster interest in musical appreciation. 
There is no doubt about the distortion in- 
troduced by the simple form of tone control, 
there is nu doubt that it impairs the beauty' 
of as symphonic orchestra -but one is 
tempted to ponder over the possibilities of 
satisfactorily reproducing a 125 -piece sym- 
phonic orchestra in a living mom (say, 
14 x 17 feet), when the receiver is not 
equipped with tone control. Furthermore, 
one is tempted to ponder over the sensa- 
tions of the average man or woman who is 
not a lover of symphonic sic, and who 
would, when obliged to listen to perfect 

reproduction, express an unfavorable com- 
ment. Many such individuals lind pleasure 
in symphonic tuusic when they can change 
the timbre of the complete .sound. Whether 
or not such a viewpoint is correct, is beyond 
the point. The fact remains and it is glar- 
ing that the simplest of tone -control sys- 
tems affords a means of satisfying the de- 
sires of the listener. 

Perhaps we sl Id qualify the last state- 
The true music lovers who can 

appreciate good music, and whose auditory 
organs are such that they can appreciate 
the absence of certain frequencies, find no 
advantage in the tone control. Unfortu- 
nately, however, this group is a minority, 
and the majority must rule. Condemnation 
of the tone control is not in order. What 
is necessary is the design of a tone -control 
system which can be applied when desired, 
trod disconnected when not desired. Of 
course such a system t increase the cost 
of a radio receiver. 'l'he design of the radio 
receiver with t the time control should he 
based along the ideal, theoretical lines, 
tending to produce music and speech of the 
highest calibre. 

No one on earth can control the musical 
or gastronomic tastes of any other individual 
or, for that matter, any of the human de- 
sires. Radio manufacturers have known for 
a long time that the receiver -buying public 
has not been satisfied with the musical re- 
product . It would be w lerful if all 
of us were music lovers; it would then be 
unnecessary for some of the rich men in 
this country to endow amt finance nnic tsnl 
orga nizaation's. The ticket sellers at concert 
halls greet many of their customers by the 
first moues, because the same people c 
again and again. They are music lovers, 
but their numbers are few. We might ,just 
as well look the truth' in the face; the major 
portion of the population desire "hot jazz" 
and not symphonic concerts. 

'l'he beauty of n symphonic rendition can 
be appreciated only when the listener is in 
the concert hall, or if the reproduction is of 
the original intensity. Musical composers 
attempt to create at picture in the mind of the 
listener. How can one visualize the march 
of countless then, the rumble of thunder or 
of cannon, and countless other images, when 
the intensity of the reproduction is so pow 
as to cause the loss of many notes; and the 
crash of bass drums or the thunder of bass 
chords upon a piano sound like the flopping 
of wings? 

It is indeed unfortunate that the majority 
of the listening public desire depth of low 
notes, and not the brilliancy of the high 
notes. It is also unfortunatte that the zone 
of frequencies representative of noise in- 
cludes the upper audio register. Efforts to 

(Continued on ¡ache 623) 
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Operating Notes for Service Men 
Hum, oscillation, irregular operation, and lack of selectivity or 
sensitivity have many causes; but a timely hint may save check- 

ing over a whole receiver in the shop 

By BERTRAM M. FREED 

H,,,. to an annoying extent, in the 
Easel "48 A.C.^ chassis, may be 
due to one of the usual causes of 
such a complaint -had tubes, an 

open section in a center -tapped resistor, or 
unmatched audio secondaries -but it has 
been sometimes found that the chassis has 
an inherent hunt. At what time this con- 
dition developed does not twitter; but it 
may be remedied by the addition of a -inf. 

Electrical 1 , in this model, may be 
caused by too much resistance in the hum 
control across the 41 :: -volt circuit of the 
heater -type tubes. This component may be 
renwved, and one of about 15 ohms value 
substituted, to obtain nu ire accurate and 
finer adjustment. Care should be taken to 
fasten this wait firmly to the chassis. An 
unbalanced condition of the secondary wind - 
ing of the push -pull input transformer will 
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Left, Bosch 4S A.C." filter: right, transfrr.scr 

filter condenser, with a working rating above 
300 volts, connected from one side of the 
speaker field's outlet to the chassis (Fig. 1). 
Trial will show f which side this bypass 
is most effective. This chassis is used in 
several models; the "Ili," "17," "18," "Jr ", 
etc. 

Many Service Men forget the existence of 
the antenna aligning condenser which is 
located directly above the antenna, and 
ground binding posts in the Bosch "58" and 
"60" series; this has a black knob for manual 
adjustments. Lack of sensitivity and, often, 
cross talk, are caused by an incorrect setting 
of this condenser; it should be adjusted 
when the receiver is tuned to 1,000 kilo- 
cycles. 

Transformer Hum 
An elusive hum, in the Kolster "K43," 

may be caused by any of a n her of de- 
fects; it must be determined whether it is 
clue to the "13" supply, a faulty component, 
or is purely of a mechanical nature. Most 
frequently, its cause will be found in the 
vibration of a power transformer shield; 
placing the hand firmly on this shield will 
show whether the hula is due to it. If so, 
and no objection is made, the shield may be 
discarded; it is removed by straightening 
the lugs which hold it and pulling it out. 
Otherwise, the space between the trans- 
fonmer and the shield may be packed firmly 
with soft paper and the shield fitted hack in 
position. The air space, which 'formerly 
amplified the hum from the transformer, is 

now occupied by the stuffing. and the vibra- 
tion is greatly dampened. 

Fig. 2 
hile and cable connections of the Radiola "47." 

result in hune which can be remedied only by 
replacement. All terminals of the power 
pack must be securely fastened divin. 

A cause of oscillation, in the Bosch "48," 
and certain Eveready models, is improper 
position of the variometer rotor, which 
should work with the condenser gang to 
provide equal sensitivity and stability over 
the whole tuning scale. When the hitter 
is at 0, the rotor of the variometer should 
be at right angles to the stator. 'ro align 
the rotor, loosen the two nuts which hotel the 
variometer to the chassis, and adjust it. 
When replacing it in position, be certain 
that both sets of the insulating washers are 
in position between the frame of the varo- 
meter and the chassis. During the operation, 
and before the unit is fastened in place, it 
will not he a s to bench the contact spring 
on the rotor to give better contact; for 

imperfect contact here may be a cause of 
much distress. Remove the gang shield, and 
bend the spring so that the tension on the 
shaft is increased. 

Phono -Radio Switches 

Much time was wasted recently on a 
Radials "47," and an account of the reason 
may save another Service Man a 'lar 
experience. This set operated correctly on 
the phono. side, but spasmodically on the 
radio ,side; which led to the conclusion that 
the trouble was in the lt.F. end. Testing 
the parts and circuits showed a lack of 
screen -grid voltage on the It.F. amplifiers. 
The cable is hard to trace, because red and 
green wires lead to different components. 
(See trig. 2). Finally, however, the defect 
was found in a badly -corroded transfer - 
switch prong, which made, apparently, good 
contact with the other terminal. 'l'he switch 
was carefully cleaned of the corrosion, which 
had acted as an insulation, and the prongs 
were bent to increase their tension. 

A complaint, on the other hand, of spas- 
modic record reproduction on a Philco com - 
bination, was traced to poor contracts on the 
transfer switch. Care must be taken, how- 
ever, not to bend the blades too far; or 
the elasticity and tension may be lost in 
this component. 

A loud hum in the Radiola "67," which 
was not caused by any defect in the "B" 
supply, or any other e I nt, was cured 
by placing wads of felt on the speaker cone, 
to prevent undue response to the 60 -cycle 
note. This did not interfere with repro- 
duction, and the customer WaS satisfied. 
Om this model, when the local -distance switch 
is paced on the 'local" side, the aerial is 
disconnected. In some localities, even with 
a sensitive super, reception is poor without 
an aerial; and the receiver will in some 
causes oscillate violently. In this set, the 
power pack is somewhat different from the 

(Continued on page 623) 
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Leaves from Service Men's Note Books 
The "Meat" of what oui- professionals have learned by their own 

practical experiences of many years 

By RADIO -CRAFT READERS 
NOISE IN A S. -M. SET 

By James H. Mills 
ONE of the Silver- Marshall sets was 

very noisy; this was traced, after sev- 
eral hours of testing, to the dial. lty shak- 
ing the dial knob on the set, there was 
produced in the speaker noise which sug- 
gested a broken or loose connection some- 
where in the set. I removed the chassis 
and found a filter condenser mounted and 
grounded to the hase of the dial. In ninety - 
nine eases out of a hundred, this would he 
all right; but here was the hundredth, and 
it caused all the trouble. It is true that the 
dial was grounded; but only through it roll- 
ing contact, which was the noise producer. 
A wire direct from the filter can to the 
chassis cured the trouble. 

KYLECTRON "K -70" 

By A. S. Cook 

AIlOI "l' 7S% of the Kylectron "K -70" 
sets, manufactured by the United Re- 

producers Corp., which I baye been Balled 
upon to service, have been troubled with a 
short in the .08-nif. condenser coupling the 
first A.F. '27 with the grids of the '45 tubes. 
When as replacement condenser is bucking, 
a speedy and oftentimes permanent repair 
can be effected by utilizing the unused pri- 
umry of the push -pull transformer, the sec- 
ondary of which acts as a grid coupling 
choke. 

To do this, remove the defective condenser 
from the circuit, and break the plate con- 
nection of the '27 tube at the 20,0(M -ohm 
resistier. Then, connect one end of the un- 
used primary to the plate and the other 
lid to this resistor. 

Many of my customers have said that 
this method of coupling the circuits gives 
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The resistance -impedance coupling in the 
Kylectron uses a push -pall transformer's sec- 
ondary as a choke. .4 repair restores the 
original purpose of the transformer's primary. 

a better tone to the set. Personally, I can- 
not tell any difference; but who nun I to 
disagree with the customer: 

REVAMPING A.C. RADIOLAS 
By John J. Nothelfer 

FkOM this method of improving the tone 
quuality of Radiola "17,' "1N" and "33" 

receivers, I have had excellent results for 
many customers. Two changes in these re- 
ceivers will result in greater tone quality 
and lessened hum. 

The first is to install it 2,0(I0 -ohm resistor 
in series between the cathode of the detector 
tube and the ground or "It -" of the set; 
this resistance should he shunted by a 1- 

inf. condenser. The plate feed for the de- 
tector is taken off the 45 -volt tap and put 
on the 100 -volt connection of the voltage 
divider along with the plate supply of the 
It.F. tubes. This method will result in 
semi -power detection; ndtl gh sensitivity is 
lowered, the tone quality will more than 
make up for this. 

The second step is to take out the first 
audio -frequency socket and replace it with 
one of the l'Y type; the filament prongs Of 
which are then wired to the detector fila- 
ment connections. The cathode of this tithe 
also should be wired with al resistor, say 
2,000 ohms, and shunted in like manner to 
the detector. 

This procedure may apply to any receiv- 
ers designed along similar lines. 

The advantage of changing the '26 to '27- 
type tube, in the first A.F. stage, is that the 
hum will be quite noticeably reduced. 

REPAIRING RADIOLA 25s 

By J. J. Stencil 

SINCE there are a number of the old 
R.C.A. "Model 25" supers scattered 

around, and since it has not been deemed 
practical for the average Service Man to 
open up the catacomb when any part of its 
interior goes wrong, I feel that some of 
my experiences with these might be worth 
noting. 

I have found, quite often, that one of the 
A.F. transformers gives way- especially the 
primary of the last transformer. Some of 
the people who have lived with and enjoyed 
these old sets do not care to part with 
then!; so I have replaced the audio trans- 
formers. The following applies, in this in- 
stance, to the last A.F. transformer but 
works equally well with the interstage one. 

I took an R.C.A. audio transformer (ratio 
3t, -I) and, after cutting a hole through the 
front side of the catacomb can, directly in 
front of the last A.F. tube, I could readily 
solder the grid wire of the transformer to 
the grid terminal of this tithe. 1 then con- 
nected the other secondary wire of the trans- 
former to terminal Nu. 6 on the tatswhisker 
back of the catacomb. 

I then took It .002 -tuf. condenser; soldered 

The Radiola ".11odel 25" is still popular with 
many users; transformer replacements may be 

made externally. The connections of the "tat" 
are shown in Data Sheet 16 (April, 1930, 

RADIO-C RAFT). 

one terminal of it to the catacomb can and 
connected the other terminal to the grid 
end of the secondary of the transformer, 
in place of the condenser connected in this 
circuit inside of the catacomb. I connected 
one of the primary wires of the transformer 
to terminal No. It of the terminal strip, 
hack of the catacomb, and the other pri- 
mary- to No. 16 terminal. After making the 
above connections, I !bolted the transformer 
in on external position on the oval metal 
frame holding the catacomb, in n position 
as near to the original one in the catac b 

as I could. The set worked fine and there 
w-as no drop -off from volume or general 
efficiency that I could discern. 

The points marked X are the ones to 
which I made connections as indicated. I 
have replaced both the A.F. transformers 
in like manner in different receivers. The 
first transformer would, of course, he con- 
nected to different terminals on the cata- 
comb; but these are readily found by check- 
ing up on the terminal strip. 

THE OHMIC SERVICE MAN -AND 
ZENITH SETS 
By J. Rubenstein 

W E often wonder, after the explanation 
has occurred to us, why we failed 

to find the seemingly (thy' s solution of 
a problem for so long n time. 

I was recently called to repair a 

Zenith "De Luxe A.C.. " - a big eleven -tube 
,lob -and found on the detector plate an 
intermittent voltage which indicated poor 
contact or it (rose connection. The trouble 
was finally traced to the plate resistor of 
that tube. The value of that resistor is 
110,000 ohms; so, setting my \V eston "517" 
tester to the high- resistance reading, I 
placed the prods on the resistor and 
watched. A reading of approximately 100,- 
000 ohms was noted; and a second reading 
confirmed the first. 
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I then traced the circuit, but everything 
tested O. K.; I came rotund to the resistor 
and tried it again, but this time the meter 
didn't budge. Rechecked; sauce result. 

A glance at the test prods, and the solu- 
tion came to iiiy mind; I verified my sus- 
picion. I had inadvertently placed my fin- 
gers on the metal portions of the prods, and 
the meter recorded the resistance through 
my body! 

In the same set, what appears to he a 
resistor cartridge near the detector plate 
is a bypass condenser for the latter. Also, 
a lot of noise, s' 'far to static, was traced 
to corroded contacts in the pilot -light 
socket. The latter, in this set, is of the 
automobile type, using it (i -volt, :1 -cp. bulb. 

In a Zenith "33X" a bad hunt, when 
the vol control was turned down, was 
traced to excessive voltage on the plate of 
the detector. This should not be greater 
than 45; the former reading was M. 

"LOW VOLUME" 
By Ruford W. Watson 

OF all the problems that face the radio 
Service Man, the problem of low vol- 
is perhaps the most perplexing. that 

is after the tubes and antenna installation 
cheek okey. The lack of ability to get the 

stations "that we used to get every night" 
may be traceable to any one of a thousand 
things, ranging all the Way from weak bat- 
teries to an :milli) transformer that is almost 
ready to kick off. 

In one Crosley "Bandbox," the hick of 
wonted sensitivity was traced to the con- 
dition of the condenser gang. 'l'he set was 
several years old and bawl seen much serv- 
ice; the rotors are supported by only one 
bearing. and wear had thrown them out of 
alignment until the plates touched in spots 
as the dial was turned. 

Corrosion in the condenser gang of an 
Atwater Kent electric caused the set to be 
weak, and extremely noisy when the tuning 
dial was rotated. 

About the only thorough way, of correct- 
ing such troubles, is to completely dismantle 
the gang; while this work is heing done it 
is well to naatkc sure that the volume control 
is in quiet operating condition. The shaft 
of the volume control in a Croshy electric 
"I;antlho " was found so badly corroded 
that the set µ'cold not function properly. 
A little emery cloth corrected this difficulty. 

Reducing the resistance of the grid sup- 
pressors in another set -a Zenith -that 
lacked "pep" solved another problem of low 
volume. 

In certain Apex models the low -potential 

enti of the grid -bias resistor is grounded to 
the "Gad" post of the set. In one case of 
Mw vol und intermittent operation, my 
client informed eue that pressing firmly 
against the "Gnd" post oftentimes restored 
the set tu normal operating condition. He 
surmised that the ground connection within 
the set was had; the tone quality of the set 
led me to an entirely different conclusion, 
which was that of improper grid bias for the 
45's. 'Sly Jewell analyzer confirmed my sus- 
picion, and within ten Minutes the set was in 
normal conflit . 

Sometimes I come upon a ,job that has 
been badly bungled by someone who pro- 
fesses to be a radio technician, but doesn't 
seem to realize that radio practice will not 
tolerate the use of acid in soldering. 

As an exaple of the possible great ex- 
tent of the damage, and the unexpected 
nature of the effects, I was once called upon 
to check up on trouble in an Apex screen - 
grid set. The dealer who sold the set, 
and who was having the service work done, 
informed nie that the indications were that 
it was power -pack trouble. I found the 
voltages all low and fluctuating. Continuity 
tests for shorted condensers in the power.- 
pack and by -pass condensers acquitted these 
parts, which were in good condition. 'l'here 

(Continued on paye 624) 

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

SERVICING FOR PROFIT 
Editor, RADIO-CRAM': 

I look forward with pleasure to the coin- 
ing of each new issue of your helpful maga- 
zine. 

I have been connected with radio since 
dins of the old spark sets and loose coup- 
lers. Let me say, that I have subscribed 
or bought from news stands, practically 
all of the leading radio publications and, 
up to date, I think I get e genuine help 
from this paper than all the others com- 
bined. 

I ant service manager for one of the lar- 
gest music I ses in Nebraska and. of 
course, have my ups and downs in the rou- 
tine of service work. 'l'he shop is very 
complete, with all necessary equipment such 
as test panels, tube checkers, oscillators and 
analyzers. Radio servicing is a business 
with cur firm, and was installed as a means 
of making and keeping our ous- 
t rs satisfied, not as a necessary evil. 

Our line of sets are the Ma ,jestic, At- 
water- Kent, R.C.A. and Victor. and we 
service all new sets free for the first thirty 
days and guarantee the tubes for six months: 
but we do not believe in free service. 'l'he 
public know that they will not receive any- 
thing for nothing; so why kid them to be- 
lieving that they might? 'l'he satisfied cus- 
tomer pays his hard -earned honey for serv- 
ice ancL if the machine is not satisfactory 
with him, be has room to complain and the 
business man can afford to mike it right. 
He is being paid for it. 

I notice a good many continents on the 
lget receivers. In our part of the coun- 

try, the midget has not cut a very big figure. 

Only the people, who could not otherwise 
own a radio, Isly them; and we use the 
midget radio as a football to roll our cus- 
tomer to higher -class Merchandise. I think 

WHEN YOU WANT IT! 

50' a Call 
AN%WHEBE an 

Manhattan S Bronx 

MINUTE -MAN 
Radio Service Bureau 

1661 Park Ave. (127th St.) 

.1 typical example of the arresting advertise- 
ments which !t ve caused so much comment in 
recent letters to the Open Forum. Obviously, 
the purpose is 'ntroductory; some Service .then 
have (Seat advertised free first calls for the 

purpose. 

that the midget radio, used the proper way, 
will make the dealer money. 

I have a suggestion to make for the boys 
who are installing the antoiiunbile type of 
radio. The iieu jtirity of autos that are being 
equipped with radios, are the Larger types; 
many have two wire wheels in fender wells 
on the side. By slipping insulating materials 
between the metal supports that hold the 
wheels in place, and drilling two small holes 
about one -eighth of an inch in diameter in 
the running board of a car, it is possible to 
connect the wheels in series and gives the 

automobile plenty of unshielded aerial; the 
wheel, being mounted on rubber, gives the 
aerial plenty of insulation. 

On my own car it was only necessary to 
put one piece of inner tube tinder each of 
the tire -lock arms, to completely insulate 
the wheels from the rest of the metal body; 
and this system works very well, besides 
el' ting plates and excess wire. The 
valve -lock nuts can be used for a connecting 
link. 

E.VERETr A. SIIERMAN, 
Gaston Music & Furniture Co., 

Hastings, Nebraska. 

ESPRIT DE CORPS 
Editor, 11A -CsAr-r: 

In all probability, Mr. R. Douglas Clerk 
can handle that "Skeptical Bunch" in ,just 
as short order as he serviced (i) those re- 
ceivers. I believe, however, that there are 
two sarcastic replies from Maine and Iowa 
that could just as well have been left un- 
said. If saute of these Service Men had 
other things to do except find fault with a 
brother Service Man and his methods, I 
frankly believe there would be more har- 
niony and less friction among us. 

"l'is well said, "United we stand, divided 
we fall," and so be it. Fellows, let's pull 
together and we will win! 

I have been a Radio Service Juan since 
the days when helping a fellow put that 
"Catwhisker" on "The Spot" was all in 
the day's work. With stacks and ungodly 
piles of magazines, and hooks now more or 
less obsolete, not to mention those unre- 
corded hours of circuit experimentations to 

(Continued on paye 628) 
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ERLA MODEL 224 A.C. SCREEN -GRID RECEIVER 
This receiver is manufactured by Electrical 

Research Laboratories, Inc.. Chicago, Ill. The 
following values are used in this circuit: 

Condensers Cl. C2, C3, C4 are the tuning 
capacities: C5, CIS. 0.5mf.; C6. l'7. C8, l'12. 
t 13, 0.25.ml.: C9. (10, .001 -mf.; CIl, C19, 
I. mf.; (14, 0.1.mf.: C16. C17, 2 mf.; C18, 
3 mf. 

Resistors R1, I(6. R7, 70.000 ohms; R2, 5,600 
ohms; R3. R12, 6.1100 ohms ; R4. 80 ohms; 
R5, R8, 100.000 ohms; R9, 1,000 ohms; RIO, 
RII, 10,000 ohms; Ií13, R14, 20 ohms. 

Average current readings for this set are as 

follows: filament potentials; VI, V2, V3, V'4, 

Vs, 2.4 volts; V6, V7. 2.5 volts; V8, 5 volts. 
Plate potentials; VI, V2, V3, 175 volts; V4, 
70 volts; V5, 93 volts; V6, \'7, 245 volts; V8, 
350 volts. Screen-grid potentials; VI, V2, \'3. 
80 volts. Ground-to- cathode; VI, V2, V3, 1.5 

to 2 volts: \'4, 6 tu 7.5 volts: V5, 4.5 volts. 
Grid -to- filament, VG, V7. 30 volts. 

This chassis is well shielded tutu normally 
does nut oscillate. Ilowever, if a tube shield is 

left off. or if the aerial lead is allowed to dangle 
in around the tubes or control -grid leads. 
oscillation may occur. If the bottom shield of 
the chassis is removed, oscillation is generally 
encountered. It is likewise important that the 
ground and the aerial leads be connected as os- 

cillation may occur if these are left uncon- 
nected. It is also important that all the shield- 
ing. particularly on the gang condenser, be in 
place and fastened securely. Changing the 
screen -grid tubes around may correct oscillation 
or tendency to motorboat. 

Considerable heat and loud humming of the 
transformer should be investigated for short 
circuits across one of the windings of the 
transformer. .\ piece of wire or solder may 
have become loose, or the insulation of one of 
the leads may have been cut through. and 
short -circuited one or more of the transformer's 
windings. In any of these cases, if the trans- 
former has not been allowed to remain in this 
short-circuited condition too long. correction of 
the short or separation of the shorted leads and 
the insertion of new leads will correct this and, 
usually, the transformer will again operate 
satisfactorily. 

If the switch leads of the "high -low" voltage 
switch become shorted. considerable heating and 
danger to the power transformer will result. If 
one of the plates of the '80 should become 
quite red and its filament bright. whereas the 
other filament and ;Laue are comparatively 
cool, the trouble is due to improper connection 
of the high -voltage winding to the plates of 
the '80 tube. Voltage tests will generally show 
a considerably higher reading on one plate than 
on the other. This is due to the connection 

S.A. LI 

of the tap on this winding to one plate. instead 
of the tap's being connected to its proper cir 
cuit connection. Filter chokes of this power - 
supply unit generally will give very little trouble; 
however, if either should be shorted, a con 
siderable increase of hum. as well as ab- 
normally high plate voltages. will result. An 
open circuit of either choke coil will result in 
absence of voltage across this coil. as well as 
the circuits to which it supplies. The filter 
condenser used in the power supply is consider- 
ably oversize. and there should Ie very few 
cases of breakdown of these units. Excessive 
hum may be due to an open resistor, which will 
require replacement. 

The volume control-and-switch combination 
is a particularly rugged ; the resistor being 
rated considerably above its operating value. 
'file possible troubles from this unit are an 
open circuit, due to cutting of the resistor 
wire, or improper operation of the phono.radio 
switch. The cutting may be caused by hitting 
with a sharp tool or the like. Care should le 
exercised in working on this unit, in order not 
to injure the resistor element. If this resistor 
is Olen as uue end. there will be no control 
of volume on weak or strong signals. This, 
of course, should not lie confused with the 
somewhat abrupt variation of control when at 
tempting to control strong local volume in the 
"distance" switch position. If this resistor 
is upon at the other end. there will be no signals 
received, since no voltage is then impressed 
on the screens of the screen -grid titles. A 
check for either of these conditions may be 
made by connecting a voltmeter from the screen 
to the cathode: and varying the volume control 
should show variation of the screen -grid voltage. 

If the single-pole switch, governed by the shaft 
of this control does not operate, when the control 
is turned toward the extreme left in the "off 
radio and on phonti" position, no phonograph 
operation will be had. . \n examination of this 
switch will generally reveal either condition, and 
the method of its correction by re- adjustment. 
A little roughness in the volume control will 
be overcome by applying a touch of light oil 
with the finger tips across the resistor element. 
It should be noted that the shaft and body of 
this control must be insulated from the chassis 
frame. 

Distorted signals ma) be due to poor '27's or 
'45's, but there are a number of other possible 
causes of this trouble. Low "B" voltages re- 
suiting from a defective '80 will, of course. 
cause distortion. If the distortion is due to 
rattles in the speaker, this may he defined by 
substituting another speaker. Generally a 
speaker which rattles will have its moving coil 
rubbing on the center pole-piece. This can 
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generally be felt, by slightly pressing the dia- 
phragm in and out, and noting whether any rub- 
bing exists. Another cause of distortion. which 
is generally very had, is caused by either re- 
versed connections in the speaker transformer or 
by an open or shorted connection at this point. 
Open grid -biasing resistors, or shorted bias 
condensers in the first audio or push -pull stage 
will result in distortion and increase in the 
hum level. An open field connection will also 
result in distortion and weak signals. Voltage 
readings across the field connections will be 

abnormal and, also, no magnetic pull will he 

felt on touching an iron or steel tool to the 
center pale- piece. An open winding on one 
side of the pushpull transformer will also 
result in some distortion, principally on strong 
signals; this latter condition will bring about 
some increase in the hum level. 

The field coil of the reproducer in this re- 
ceiver has a resistance of 1,000 ohms and is 
designed to carry 100 milliamperes. 

Mounted on top of the condenser shield is the 
pilot lamp and receptacle. On looking at the 
front side of the condenser shield, the four 
aligning condenser adjusting nuts will be seen: 
these se.ve to align the tuned stages, and 
seldom require readjustment. To make ad- 
justments in the alignment of the tuning con- 
denser, the receiver must first be removed from 
the cabinet and connected up on a bench with 
antenna and ground as for receiving. By look- 
ing to the left of the tuning dial, four holes 
will be seen along the shield can of the t g 
condensers. Through three holes can be seen 
four hexagonal nuts, which are to be adjusted 
for aligning the tuning condenser. Any wrench 
which will fit these nuts whether insulated or 
not may be used. Proceed as follows, to align 
the circuits: Tune in an oscillator signal be- 
tween 220 and 240 meters; use an indicating 
meter. Set the "local- distance" switch on the 
"distance" position. Turn down the volume 
control until station can just be heard. \\'ith 
the No. 4 Spintite wrench turn the adjusting 
nut (nearest the tuning dial) first to the right 
and then to the left. If this section of the 
tuning condenser is properly aligned, the signal 
will get weaker whichever way the nut is 
turned; however, adjust for strongest signal. 
Follow this procedure with the remaining 
circuits. 

It is important that the proper polarity in 
connecting the pick -up leads to the chassis be 
observed. One jack is marked "R," meaning 
red or grid side of cord; and the other is 
marked "B," for the ground side of cord. 
Connection to the incorrect terminals may result 
in hum, or lack of phonograph volume. 

2. sv. 110V. 
A.C. 

Schematic circuit of the Ea I ".lt ode! 224 AC.' screen -arid eceiver. .Vote that tic held .,,il of the reproducer is in series with the "B -' lead 
of the poncer pack; and the phonograph pick -up connects to he input of the first audio tube, I'S. .4 novel "local -distance" switch, Swl, is part 

of the design. 
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BOSCH MODEL 60 VOLUME- CONTROL RECEIVER 
This receiver, the "\Iode) 60" chassis with 

automatic volume control, is manufactured by 
the American Bosch Magneto Corp., Spring- 
field, Mass.; the following parts values are 
used: 

Condensers Cl. C2, C3, C4, C5 are the 
usual tu g capacities; C6, an antenna trim- 
mer; C7, Cll. C14, .04mf.; C8, C10. .25 -mf.; 
C9. C12, C13, C17, 0.5 -mf.; C15, C20, 
C26, .006 -mf.; C16, 1.0 mf.; C18, C19, .0001 - 
mf.; C21, C22, C27. 2 mf.; C23, C24, 4 mf.; 
(23, 0.75 -mf. (exact). 

Resistors RI, 500 ohms; 122, R4 R6, Rs. R9. 
1.000 ohms; R3, 1(11, R12, R13, R26, %-meg.; 
1R5. 20.000 ohms; R7. 10,000 ohms; RIO, R28, 
50,000 ohms; R16, 900 ohms; RI7, R19, 5!1110 
ohms; R18, 25,000 ohms; R20, 1221, 2,000 
ohms; R22. 1,300 ohms; R23, 2,380 ohms; R24, 
160 ohms; R25, 950 ohms. 

The "Model 60" and the "\label 58" are 
very similar in general arrangement. The 
"60," however, is equipped with automatic 
volume control, a "mute" switch, and a larger 
reproducer. On the side of the cabinet is the 
tone control. In addition to the tubes required 
for the "58," the "60" requires a type '24 tube 
for the volume control, V8. An automatic 
"radiophono." switch is operated by simply 
turning the tuning dial to zero. The "Model 
61" corresponds to the "60," but is designed 
for use on 25- cycle, 100 to 130 volt A.C. supply. 
The chassis is the same, and the power pack 
differs only in the power transformer and filter 
condensers. Letters D and E refer only to 
the style of cabinet. 

Lack of sensitivity may be due to incorrect 
connection of the three leads to the "localdis 
tance" switch. It may be advisable, in some 
localities, to operate the set without a ground 
connection. Check the alignment of the tuning 
condensers. 

Poor tone quality may be due to a defective 
'45 (which is ionized). Check also the remain- 
ing tubes in the receiver. If the plate currents 
of the type '45 tubes differ more than 5 ma., 
the output transformer will be overloaded and 
some distortion will result. 

Operating voltages for this receiver follow: 
Filament potentials; \'1, V2, V6, V7, 2.4 volts; 
\'3, V4, V5, V8. 2.3 volts; V9, 5.0 volts. 
Plate potentials; VI, 170 volts; V2, 180 volts; 
V3, 183 volts; V4, 60 volts; V5, 150 volts; 
V6, \-7. 250 volts; \'8, 30 volts. Screen -grid 
potentials; \'l, 70 volts; V2, 80 volts; V3, 
85 volts; \'4, 10 volts; V8, 20 volts. Control - 
grid potentials; VI, \'2, 2.0 volts; V3, 1.5 
volts; \'4, 1.0 volt; V5, 0.1volt; V6, V7, 50 
volts; V8, 0.2volt. Plate currents; VI, V2, 
3 ma.; V3, 2 ma.; V4, 0.1 -ma.; V5, 6 ma.; 
V6. V7, 30 ma.; \-8, 0.2 -ma. 
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The condenser drive -belt consists of a heavy 
stranded phosphor -bronze cable having a small 
loop at each end. Correct tension is maintained 
by means of a spring. After replacing the belt 
it is necessary to reset the dial; to do which, 
loosen the small gear on the knob shaft. 'Turn 
the shaft to the left as far as it will go. Set 
the dial against the stop at "100" position, and 
re- tighten the small gear. The procedure in 
replacing the belt is as follows: turn the con- 
densers to the position of minimum capacity. 
Place the loop at one end of the drive -cable 
over the pin at the top right hand side of the 
large drive drum. I.ead the belt along the 
groove and downward to the small grooved drum. 
Turn the condenser gear to the "100" position 
(condenser fully engaged). Start the belt at 
the center groove of the small drum and wind 
on 6% turns in a clockwise direction (to the 
right), toward the front of the receiver. Bring 
the belt up and over the idler pulley. Follow 
down the groove of the large drum and hook the 
loop over the drum's tension spring. The spring 
can most easily be pulled into the correct 
position by looping a length of wire or strong 
cord around the spring hook. 

The field coil of the dynamic reproducer has 
a resistance of 2,000 ohms; and the voice 
coil, one of 10 ohms. .\ copper shield ring over 
the core prevents feed back between voice and 
field coils and the "It" supply. The only 
adjustment consists in centering the moving 
coil in the air gap. lia this as follows: loosen, 
the holding screw. Insert in the air gap. 
around the moving coil, four gauges made of 
paper strips 0.01 -in. thick. The strips should 
be about 6 in. long and 3 /16 -in. wide. Re- 
tighten the screw and remove the gauges. The 
connections to the reproducer are made at the 
terminal strip located under the name plate. 
The red and brown leads run to the voice 
coil: and the black lead to a terminal. 

On the "Model 60" is a meter M which may 
be used in aligning the tuned stages. The 
meter will swing to the right as alignment 
is reached. 

A grounding spring on one of the tuning 
condensers, in the third R.F. stage, grounds 
this condenser in the "phonti' position, or dial 
zero setting, and in this position, prevents cir- 
cuit oscillation. 

The operation of the automatic volume control 
circuit is as follows: \\'betn the signal being 
received increases in volume (as in tuning in 
a more powerful station) it results in a higher 
signal voltage on the detector tube. This higher 
voltage is applied to the grid of the auto- 
matic volume- control tube, by direct connec- 
tion through one lead. .\ higher voltage on the 
grid of the automatic volume- control tube results 

L! '24 L4 LS '24 L6 ! '24 

in the tube drawing greater plate current 
through Rb, which controls the grid Lias on 
the first and second R.P. tubes. The increased 
plate current through R3 causes a greater in- 
crease in the voltage drop across this resistor. 
This change increases grid bias on the first and 
second R.F. tubes and thereby cuts down the 
signal. The tu g meter M is in the plate 
circuit of these two tubes; it also indicates, 
therefore, the action of the automatic volume 
control, swinging further to the right( low 
plate current) as the signal level rises on a 

powerful station. It will Inc noted that the 
filament, cathode, and grid circuits on the 
first two R.F. stages are separate from those of 
the rest of the receiver. and are at approxi 
mately the same voltage (above ground) as the 
plate of the automatic volume control tube. 

It is necessary for the proper functioning of 
the receiver, that there shall be no points in the 
coils or wiring where leakage to ground may 
occur. It is also important, for proper oper- 
ation, that the automatic volume-control tube 
should have proper characteristics. Such a tube 
can easily Inc selected as follows: have all the 
tubes in place except the automatic volume 
control, and switch the receiver "on "; but do 
not tune in a station. If the tubes are all 
operative, the meter needle will swing to the 
left from 3% to 5 divisions. Insert the auto- 
matic volume -control tube, V8, and note the 
action of the needle. The automatic ro/ante- 
control tube tested is suitable if the needle 
remains in the same position. 

The various resistors in the receiver have the 
following color code: 230 ohms, white; 500 
ohms, yellow; 900 ohms, black -brown; 1,000 
ohms, white -red; 2,000 ohms. grown- yellow; 
5,000 ohms, blackyellow; 10.000 ohms, blue. 
yellow; 20,000 ohms, green -yellow; 25.000 ohms, 
blue; 50,000 ohms, green- white; 0.1 -meg., blue. 
white; 0.25 meg., brown; 1.0 megohm, black; 2 

megohms, black- white. 
R.F. transformer L3 is untuned, and signal 

amplification through this stage increases in 
the lowfrequency region (100 on the dial). 
The antenna input system is so designed that 
one setting of the antenna trimmer condenser 
C6 will maintain the antenna in tulle over the 
entire broadcast band. This condenser is pro- 
vided with a small adjusting knob. and need 
be set only when it is installed or when subse- 
quent changes are made in the aerial. It is 
recommended that this condenser be adjusted 
in the following manner: tune in a semi -distant 
station which comes in at some point between 
40 and 60 on the dial. Reduce the volume until 
the station can barely be heard; then turn the 
adjustment knob until it is at the point of 
loudest reception. 

VOLUME CONTROL TONE CONTROL ' MUTE TO VOICE 
x_27 Tp T2 SWITCH 

I 

i 
1 Sw.4 

GN D. 
R14.d 
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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 

ANALYZER AND TOOL KIT 
By H. Harrison and W. Green 
T11E test analyzer described embodies 
features Which have always been de- 
sired in ni y instrument built for seri'- 
ice work: (1) IoW cast: (2) simplicity 

of design; (3) accuracy Of measurements; 
() ruggedness of the complete unit. It is 
needless to add that the kit is capable of 
testing anything frutn old battery models to 
the latest screen -grid receivers. 

The total cost is extre a elt 1ov.'; approxi- 
mately 0425.(K), including the carrying case, 
panel, two Jewell meters, and all other parts. 
The diagram is of 1'ery simple design, toggle 
switches being used to obtain the various 
meter readings instead of the usual push- 
button or bi- pul.ar arrangements. Accuracy 
was found to be within lelo liuuits, after com- 
petitive tests with commercial instruments 
had been mule. 

The carrying cease is ideally suited for 
service use. There are two barge compart- 
ments for tabus and limits. A dozen tubes 
may be easily carried in the tithe compart- 
ment. In the tool drawer may be placed 
the pliers, screwdrivers, soldering irons, re- 
placement parts, and other usual service 
aids. The over -all height of the carrying 
ease is 111..5 inches; the width and depth are 
1.2 and 7 inches respectfully. The total 
weight with all accessories is IH pounds; the 
analyzer itself is only R pounds. 

Finding Resistor Values 
Two Jewell meters are used to obtain the 

necessary test readings. They are an 0-1 
tnillianulager. and a 11 -3 -15 -150 triple-range 
A.C. voltuteter. Since a O -1 utilliauuueter 
is used for all direct- current measurements, 
it is a very simple matter to calculate the 
resistors necessary to convert the meter 
into it coltueter of carious readings. It 
is needful to multiply the full -scale voltage 
wanted by 1,1100, to get the size of the re- 
sistor directly in ohms. For example-the 
resistance necessary for a O- 1(10 -volt scale 
is 1111000 ohms. 

Be sure to use accurate resistors, since 
the accuracy of the meter readings depends 
upon the resistances. Such resistors are 
made be carious manufacturers and are very 
t. sy to procure. 

To lind the resist ncc value of the shunts 

used for the 10- and 100 -milliampere sides, 
it is necessary to know the internal re- 
sistance of the nlillinmuleter. In this parti- 
cular case a .1CWeII "Pattern titi" Was used. 
The shunts for this looter are :3 1/3 ohms 
for the 10- still. scale, and (1.3 -ohut for the 
I00- iwill. scale. The internal resistance of 
the meter is 31) ohms. If other types of 
uuillianuneter are used, it is neeesstur . to 
dil hie the internal resistance of the meter 
by the full -current rending desired less one. 
For example: if a \Veston No. 301 is used, 
and the 10-ma. range is wanted, di% ide the 
internal resistance of 21 ohms, by In, (cur- 
rent range desired) less une or 9. The shunt 
in this case is :i ohms. 

Resistance and Capacity Tests 
Rcsista nee and capacity tests are now 

important features of every testing device. 
In this analyzer, a 'I.5 -volt battery, in series 
with a -I,5M1 -whin resistor and the millinn- 
tmeter, is used to test unknown resistances. 
The same test can he used to test continuity 
and short circuits. For measuring resis- 
tances, the following formula is used: 

Rx + It =E /I. 
E is the battery voltage; I is the cur- 

rent reading obtained when testing; 11 is 
the resistance iti circuit; and Its the resis- 
tor under test. 

.kssuuue it current reading of 0.0 on the 
ituillinuuueter; this equals .0000- amupere (all 

alites must be expressed in tenus of volts, 

alaalureS, and oluns). unh..tit lit iug in the 
rtluatiun given ahme: we lind that Its phis 
t..iuu equals 1.5 divided by .1tM10, which is 

The finished tool kit. with analyser above, and 
compartments for tr: tes and tools. 
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Fig. 1 (above) 
The schematic circuit of the 

nilyn, iII :rh ich two Hood 
meters are a .fed , together with 
shunts nad series resistors 
which make possible n eery 
wide renne of tests nn tubes 

sud circuits. 

Fig. 2 (left) 
The appearance of the panel. 
.d u, wing Mc relative positions 
of the meters. socket. topple 
:witches and binding posts. 
With a little practice, readings 
can be taken very rapidly. 

7,501, Since lix plus 1,5(0 equal. ;.500, 
therefore it N. is :t,a(NI ohms. 'Pile CaaIwcitV 
of a leasers may be determined from 
precious calibration. The 120 -coit . \.C'. 
line, in series with the 150-volt meter and 
the tenser under test, will give reading; 
depending on the capacity under test. .'t 
graph or chart is drawn, sifter stnulara: 
condensers have been tested to obtain the 
readings. Be sure that the line -voltage 
is always the smite when testing; for the 
readings will vary if the line -voltage is dif- 
ferent, and the graph will be of no use. 

Iitiving eouputed the resistances and 
shunts for the vultaage and currant scales, 
we can now proceed with the actual eon- 

(Continued on f,n!le 025) 
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A Modern Single -Meter Tube Checker 
The circuit and arrangement of a new instrument, 
designed by a maker of precision testing equip- 

ment, for use of dealers and Service Men 

SI).l men get idling splendidly during 
boom periods but, at the first sign of 
a depression, they give up in despair 
and fade out of the business picture. 

Others refuse to accept defeat and, when 
times are bad, they expend extra effort, 
try out new ideas, and often make more 
money than they ever made before. 

This point is strikingly illustrated by the 
experience of radio dealers and Service Men 
who have adopted the use of a tube checker 
to pep rap their business. The explanation 
is found in the very nature of radio. 'flic 
action of n radio receiver depends funda- 
mentally upon the action of its va 
tubes. Considered in this light, every radio 
receiver consists essentially of a collection 
of pants designed to connect a group of 
tubes in a certain predetermined manner, 
and to supply these tubes with definite 
voltages. When these functions are prop- 
erly performed by the radio set, it will 
operate satisfactorily, provided that the 
tithes themselves are normal. 

Modern tube checkers are highly refined 
instruments, and bear little resemblance to 
the earlier devices hen ring the same name. 
.1 fitting instance of this trend in test 
, Inipment design is the "Supreme Model 
19" tube checker; this test instrument, em- 
bodying many unique features, is illustrated 
in Fig. A, and its schematic circuit is shown 
in Fig. 1. 

Layout of the Instrument 
It tests at the correct filament voltage 

every type of tube, including the new 2 -volt, 
the :1 -volt and the 7 a -volt tubes. This 
matter of proper filament voltage, while 
testing, is of the utmost importance; if 
improper voltages are used, readings ob- 
tained are meaningless. 'l'he "Model 19" 
also tests loth plates of full -wave rectifiers, 
and offers a positive test on screen -grid 
tubes. ')'his last is another important fea- 
ture, in view of the constantly -increasing 
use of screen -grid tubes in modern radio 
receivers. The "Model 19" is so advanced 
in its design that it will even test pentodes. 

Six separate sockets, plainly marked, pro- 
vide for every type of A.C. or D.C. (bat- 
tery) tube in general use; since each tube 
has its own testing socket, no switches are 
required and hence max' speed in test- 
ing tubes is attained. An ingenious ar- 
rangement is provided for testing 2a'. -volt 
power tuhcs in the :3.3 -volt socket. The 
circuit characteristics are such that the cur- 
rent- resistance drop introduced by the 2a.- 
volt tubes is exactly correct for reducing 
the :applied potential to the 21/2 volts re- 
quired. 

The va s pin jacks used have insulated 
hoods to prevent accidental short -circuits 
and shocks. In addition to the "control - 
grid" jack, mentioned in connection with 
the screen -grid test, there is a space- charge 
"Sp ('li" jack, which provides an effective 
potential of 10 cults for the space- charge 

By H. G. CISIN 
connection of pentodes. ')'here are also two 
other pin jacks, marked "H," which furnish 
a 3.3 -volt filament potential for overhead - 
(top- )heater filament tubes. Suitable leads 
are included with the checker for making 
the various pin -jack connections. 

Fig. A 
The appearance of the "Model 19." 

The meter employed is a large 31/2-inch 
l)'Arsonval -type G. E. direct -current milli - 
anuueter, in u full bakelite case. Both the 
80- and the 8 -mil. scales are fully calibrated. 
'l'he 80 -mil. scale is normally in the circuit, 
hut, when the 8 -mil. button is pressed, a 
shunt is taken out of the circuit (see 
schematic wiring diagram Fig. 1), making 
the 8 -toil. scale effective. When the "Screen 
Grid -80" button is depressed, an effective 
positive screen -grid potential of 70 volts is 
applied to the screen -grid and pentode 
sockets. When the "Grid Test" button is 
depressed, the normal zero -bias control -grid 
potential is changed to un effective negative 
potential of 3 volts. 

The difference between the two plate - 
current readings, with a fixed difference of 
3 volts applied to the grid, constitutes thw 

mutual conductance index of the tube. This 
method gives the readings a definite value 
unobtainable by the frequently -used methods 
of employing an uncontrolled variable 
voltage with free grid. 

'l'he Supreme checker utilizes a large - 
capacity transformer supplying secondary 
potentials of 125, 70, 10 and 3 volts and 
filament potentials of 71/2, 5, 3.3, 2 and 
11/2 volts. The size and the quality of the 
transformer employed assure adequate fila- 
ment current. 

Principle of Operation 
To determine the condition of n tube 

under test, it is necessary merely to check 
the meter readings with the ideal limits, 
which are plainly marked on the instrument 
panel beside each socket. This eliminates 
waste of time in referring to charts, curves, 
or otherdata sheets. 

'l'he "Model 19" can be used by anyone, 
since it is extremely easy to operate. In 
fact, written instructions are hardly neces- 
sary; observing a few simple precautions 
snakes it impossible to injure this tester. 
In fact, positive protection is afforded to 
the meter against damage through the at- 
tempt to test short -circuited tubes. 

'l'he tube readings, used as reference in- 
dices, have been developed in co-operation 
with a n ber of the largest manufacturers 
of vacumn tubes. In compiling them, thou- 
sands of tubes were tested; comparisons 
were mule on the most elaborate factory 

(Continued on page 826) 
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Battery- Operated Sets --New 2 -Volt Styles 
The introduction of the two -volt tubes marks another period in 

Receiver Design 

MANY radio programs have winged 
their speedy way through the am- 
bient ether since our radio manu- 
facturers last gave any really seri- 

ous thought to ameliorating the sad plight 
of the tam without a standard light -line 
connection in his home. 

"What is Itadiei s Greatest Need for 
19311?" was the heading of a page, in the 
December, 1929, issue of Rauo- Ca.ur, in 
which one radio dealer stated: 

"There are approximately 7,000,000 farm 
homes in the United States. In this vicin- 
ity, (Minnesota), about 21% have battery - 
operated sets, and only about 2% A.C. sets. 

"'Phis year all- electric sets have had their 
boom in city and small -town sales. 'l'he 
great majority of fanm homes are not 
equipped with electric -light current. About 
90% of the farmers who have electric -light 
plants have radio sets already. 

"Basing my assumption on the forego- 
ing facts, there are between five -and- one -half 
and six million farm homes that are in the 
market for battery- operated radios and, in 
view of this, I consider the most urgent 
requirement of the radio industry today ,is 
the creation of a h ttery- operated radio 
working at peak efficiency with a minimum 
number of tubes and a minimum consump- 
tion of battery current." ' 

Suddenly, there conies a loud knocking 
at the door, and lo, we find demanding 
entry a radio receiver completely self - 
powered; and combining every feature the 
heart could desire. Selectivity, sensitivity, 
volume and quality are there. So too are 
automatic volume control, tone control, 
superheterouyne circuits, combined long- and 
short -wave tuning, ill ' ated dial, dynamic 
reproducer (also, the "inductor dynamic" 
reproducer), single -dial control, chassis con- 
struction, screen -grid tubes, push -pull power 
amplification, dual volume control, complete 
shielding, frequency -calibrated dials, low 

Fig. B 
Cross -section of an "air -cell": n, rase; B, 
terminal: C, filling vent: P. level of electro- 
lyte; E. zinc electrode; F, carbon electrode; 

G, seal: N. partition. 

By R. D. WASHBURNE 
current consumption, power detection, re- 
sistance- coupled audio, handsome console 
cabinet designs; and ninny other desirable 
qualities. 

Figuratively and almost literally, there 
have been developed by many manufacturers 
of fine electric receivers, "over night," su- 
perlative radio sets designed to operate with 
self -contained current supplies. 

Freedom from Line Limitations 
And the light of this bounty shines on 

the radio enthusiast who lives in the '9).C." 
districts; where only direct- current lighting 
lines have penetrated, and the pleasures of 
the "A.C." set owner seldom are found. 
Also graced by this visitation are the resi- 
dents of districts where "25-cycle," or "32- 
volt" are the prevailing current supplies; 
and, to a much less extent, 220 -volt circuits 
(as, for instance, in New York City where 
certain hotels are generating their own 
current). 

Although it is only recently that factory 
wheels have started to turn out this new 
type of radio receiver, the laboratories of 

Fig. A 
1!,' panels on flue fop of this 2 -colt battery 
protect the carbon electrodes from the air, until 

it is ready to use, 

i in. high; weighs, without electrolyte, 25 
lbs.; and its current- capacity rating is 600 
ampere hours at a normal current drain of 
a little over half an ampere. 

At this point we may call attention to 
an interesting graph (Fig. 1) which shows 
the comparative lives of several banks of 
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many radio companies have been working 
f r a long time to perfect their design. 

Foremost among the essentials is the 
2 -volt tube. Like the old UX -199 and the 
CX 399, the new standard, type ':30 "general 
purpose" tubes cons only fi0 milliaups. 
for operation of their filaments. Another 
tube of the 00 -ma. type, not comparable 
with any of the '99s, is the '32 screen -grid 
tube. Next we consider the power tubes; 
and find that the new type '31 consumes 
130 ma.- approximately the same amount 
as the old type '20 which drew 120 ma.). 
'l'he main differences between the old tubes 
and the new may be summed as tollowsu 
filament potential for the ':30, '31, and '32 
is only 2 volts -whereas, the '99 and the 
'20 require 3 volts. Then, too, the new 
tubes are more uniform in characteristics; 
they have higher amplification factors, 
greater undistorted power output, and more 
rugged construction. 

The Air -Cell "A" Battery 

Another and startling development of the 
laboratory is the "Air- Cell" battery illus- 
trated in Figs. A and B. 

Continuing our c' partitive analysis, we 
find that the new source of filament current 
has the outside dimensions of 133,4 x 10 x 

.11.1,,,,,,,,I,,,,.l,,31111111111111111161101111111 

Fig. 1 
9.B- C -D -E. working 
lives of dry cells, 
compared with the 
air cell (horizontal 
broken line). Below. 
limits of tube voltage 
compared to the cell's 

effective supply. 

tame! llllllllll 

ordinary "No. 6" dry cells of the usual rat- 
ing, working on the same receiver, in di- 
rect comparison with an air -cell battery. 
Intermittently discharging these batteries 
through a 7-tube set using three screen - 
grid ' :32's, two "general purpose" '30's, and 
two type '31 power tubes, it required 36 
dry cells, used in a series- Itiple connec- 
tion of the correct type (to obtain max' 
performance front the dry cells) to equal the 
operating life of 1,0(N) hours, at the rate of 
three hours per day, obtained with the sin- 
gle air -cell. 

It will be noted from Fig. 1, that the maxi- 
mum output potential of an air -cell battery 
is 2.5 volts; and the minimum, 2.0 volts. 

'l'he operating voltage of the air -cell bat- 
tery, as shown in Fig. I, is of great interest 
because of its constancy throughout the life 
of the battery; note the life -line of the air - 
cell plotted against the upper and lower 
working limits of the new 2 -volt tubes. 
This graph is obtained by the use of a 
series resistor to drop the 2.5 -volt potential 
of the air -cell battery to the operating volt- 
age of the tubes. 

Considering the new battery from the cost 
angle, we find that this unit, listing for a 
little less than nine dollars, is much less 
expensive, judged on the basis of its total 
operating I i fe, than dry cells. 
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Fig. C 
The Lyric "B -94" chassis, showing dual vol- 
ume control and cornpavasat my ruudensers; a 

6 -volt battery is used. 

It is difficult to draw- a cost c parison 
between the air -cell battery and a 2- or 
6 -volt storage battery; since in each in- .. 
stance the factors involved have different 
values. However, sufficient information has 
been given above to enable the reader to 
make his own computations. 

Theory of Operation 
Like the regular dry -cell, the air -cell uses 

zinc and carbon electrudc.a. Unlike the "dry" 
cell, which uses a tlepoharircr in the form 
of a paste to prevent hydrogen (an insu- 
lator) from forming on the carbon elec- 
trode and thus reducing the voltage of the 
cell, the new air -cell uses an electrolytic 
solution; in conjunction with a plate forced 
of it special grade of carbon which is highly 
porous to oxygen. 

'l'he electrolyte -for g chemicals, in solid 
form, are placed in the battery at the time 
of manufacture. To prevent them fr los- 
ing sonic of their strength by possible con- 
tact with moist air, while waiting to be 
placed in service, the battery is hermetically 
sealed at the time of Manufacture by thin 
rubber membranes under the faller holes, and 
by a transparent sheet of Cellophane placed 
over the tops of the special "breather" car- 
bon electrodes. Thus sealed, no change can 
take place in the chemicals; the battery can 
be placed in service at any time after 
manufacture, and still be as "fresh" as the 
day it was made. 

To place the battery in service, all that 
need be done is to remove the covers from 
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the electrodes so they can "breathe" oxy- 
gen, punch out the membranes in the bot- 
toms of the tiller holes, and lilt the two com- 
partments with cold drinking water; about 
six quarts, total, being required. 

This battery has a very definite overload 
point beyond which it is nasnfe to go. 7'his 
overload paint is determined by the soari- 
atnot rate at which the carbon electrodes 
can extract urf/fleu front the .arromtding 
air, and amounts to approximately 0.75 - 
ampere. 

At current drains below this figure, the 
porous carbon is able to replenish the oxy- 
gen as rapidly as it is consumed within the 
battery; and as long as the carbon contains 
(oxygen it repels water and remains dry-. 
As the chemist would say, there is a "men- 
iscus" or capillary effect downward, instead 

Fig. D 
.4 Bru uszrirk 2 -volt set from the rear; .I, 
cell battery; battery; B and C. dry -cell batteries; D, 
inductor- dynamic reproducer: E. shields of 

'32 robes. 

of upward. Once the oxygen content is 
exhausted, however, the waater in the elec- 
trolyte rushes into the pores of the carbon 
and produces a condition closely analogous 
to hang congestion. Under such conditions 
the battery dies of "suffocation." . 'tny luael 
on the battery, therefore, amounting to more 
than 0.7.5 -ampere will bring :donut the pre- 
mature death of the battery; nod, care it 
hase hefo snb¡eel ed to !bis treatment, it 

never recovers. (Hence, the extreme care 
with which the radio sets, arranged for this 
battery, have been designed.) 

The most practical application of this 
condition is that, under no circumstances, 
should an air -cell operated receiver be 
equipped with a pilot light which draws 
its current from the air -cell "A" battery; 
except where lamp makers supply special 
bulbs. Standard panel lamps cons uuae from 
0.41) to 0.45- ampere; and this lamp load, in 
addition to the tube load of the receiver, 
is sufficient to overload the battery and 
ruin it. 

'l'he electrolte used in the air -cell "A" 
battery is a solution of sodium hydroxide 
(caustic soda), the active ingredient is zinc. 
Now, as the zinc dissolves in the electrolyte, 
a reaction takes place which produces, as 
a waste product, sodinna silicate which, be- 
ing heavier than the electrolyte, sinks to 
the bottom of the battery, and thereafter 
plays no part in the production of current. 
It will be seen, from an examination of 
Fig. 11, that there is almost as h room 
below the zinc electrodes, which is provided 
to make room for the sodium zincate, as 
there is above them. 

'l'he passage of current through the cell 
dissociates the water in the electrolyte into 
its principal constituents, oxygen and hy- 
drogen. 'l'he hydrogen ions migrate toward 
the carbon electrode, where they discharge 
themselves against the oxygen which the 
electrodes draw in from the surrounding 
air and by this combination produce water. 
Inasmuch as the oxygen in the electrode is 
freely available all over the surface of the 
electrode, there can he no accumulation of 
the voltage- reducing hydrogen at current 
drains below the overload point; and, as a 
consequence, the working voltage of the 
air -cell "A" battery remains practically at 
its full initial strength throughout the life 
of the battery. 

From consideration of the facts above 
stated, it may have dawned upon the tech- 
nician that accurate meters will be a mighty 
necessary part of the equipment of the 
man who, for pleasure or profit, is building 
receivers to use 2-volt tubes and the air - 
cell battery; or any kind of current supply, 
for that matter. To the Service Man, of 
eourse, they are indispensable. 
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!Tae schematic circuit of the All -American Mohawk ".Modal R -94" Lyric, the chassis of which is illustrated above: it comprises a serren -nest p. -tier 
detector. The field coil of a dynamic reproducer is also operard from the sir -volt storage battery which operates this rerciver. 
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Fig. 3 
The circuit of the I'hileo ''Model 30' receiter, illustrated at the lower left. which is designed for operation from a tyro -colt source. It incorporates 

automatic volume control and tone control; and operates an inductor dynamic which requires no field current 

Practical Circuits 
Now that we know something about the 

accessories to the ,2- voit- receiver," let us 
find out what the laboratory of the Manu - 
facturer has produced for the man who 
wants a radio receiver having low up -keep 
cost; either because of a desire for econ- 
omy in light -line operation, or lack of st:nd- 
Iard light -line facilities. (Our English cous- 
ins lune a name for it, "mains supply. "). 

Brunswick 2 -Volt Models 
One of the foremost receivers to incor- 

porate advanced design in battery receivers 
is the "Model B -15' Brunswick radio set 
manufactured by Brunswick Radio Corpora- 
tion. It is one of the Models of their "Uni- 
Control" line of receivers. 

1 s, reference to the schematic circuit of 
this receiver, Data Sheet No. 38, in the 
March issue, it will be noted that a resistor 
H6 of 0.6 -ohm is used to reduce the output 
voltage of the air -cell to the correct value 
for the filaments of the tubes. 

Other points of interest are the eapoeilll 
control of vol , condenser ('5. Four tuned 
stages of screen -grid amplification, using a 
tuned -grid and choke -couled plate circuit, 
assure high selectivity. Both sides of the 
filament circuit are grounded to the chassis; 
which is connected to the 3 -volt "C -" po- 
tential. There are a sensu -grid power de- 
tector, a resistance -ca paeity- csnlpled first 
audio stage, and push -pull second audio. 

As indicated in the schematic circuit, and 

C-3 
MOUNT 

BLACK WITH 
C BATTERIES 

GREEN TRACER MERE 

C+ GREEN 
C+ WRITE 
C3VTH 

BLACK WITH 
WHITE TRACER 

VOLUME 
CONTROL 

shown pictorially in Fig. 1), three "13" bat- 
tery units are required. In this figure is 
an excellent illustration of the relative size 
of the air -cell "A" battery and the remainder 
of the compact installation. 

Another Brunswick design intended for 

As in the all- electric "big brothers" of 
this set, the distinguishing characteristics of 
the "screen -grid plus" line are retained. Of 
these, the most novel is the "diode" or two - 
element detector, \'4, with grid and plate 
I,Imected together. This is the "linear" de- 

tector by which the "screen - 
grid plus" receivers are recog- 
nized. The "booster stage" 

110 -volt D.C. circuits (manufactured as the 
Models "DC -15,' "DC -22," rind radio-pana- 
trope "DC -32 ") uses four '32's, a '30, and 
a power stage with four '71A's in double - 
push -pull, feeding a dyne reproducer.) 

Philco 2 -Volt Receiver 

Automatic vol control is one of the 
features of the "Model :30" l'hilvo radio set, 
a product of the Philadelphia Storage Bat- 
tery Co., shown in Fig. E. A schematic cir- 
cuit of the receiver is Fig. 3. 

ONOFF STATION TONE 
SWITCH SELECTOR CONTROL 

31 TYPE 
(POWER) 
TUBES 

ÍVSE TWO SEPARATE 
1 C BATTERIES 

RED-~ 
A - 

BLACK 

BLACK WITH 
YELLOW 
TRACER 

B +90V 
YELLOW WITH 
BLACK TRACER 

ANTENNA ...GROUND 3215CREEN 32 (SCREEN 32 (SCREEN 30TYPE 
TERMINAL POSTS GRI DITYPE GRIDITYPE GRID)TYPE TUBE 

TUBE 

5+180V THESE TERMINALS MUST BE CONNECTED 
YELLOW TO SCREEN GRID TUBES 

30 TYPE 
TUBES 

SPEAK ER 
PLUG 

THIS SHIELD MUST BE 
IN PLACE WHEN 
OPERATING RECEIVER 

Fig. E 
The arrangement of the Philco "30," the circuit of which appears above. .4s in the "serre, -grid 
plus" models described in last month's Data ,Sheet. it uses a two.elemrnt "linear' poster detector, 

and a booster stage described in the manual as a detector-amplifier. 

Fig. F 
The chassis of the Lincoln 2 -volt 

sri perheterodyn r, x' lùrls )ras tuned in- 
termediates. and amers sevrral Teatc- 

bands. 

\'5 detects a bit of the 
R.F. not rectified already 
by V4 and, in addition, acts 

as an audio amplifier. These two de- 
tectors also are part of the automatic vol- 
ume control in the "Model 30." By check- 
ing over the circuit an odd condition will 
be noted; 'C" butteries Nus. 1 and 2 "float," 
so far as the "A" circuit and chassis are 
concerned; the positive returns of these 
batteries being to points in the circuits of 
the volume- control tubes. 

In the "30," there are three screen -grid 
tubes and four tuned circuits; the last un- 
connected at the high -potential end. 'l'he 
total "11" voltage is 180, and a 2 -volt Philco 
storage cell, type "Drynamic 92 -lt,' sup- 
plies the "A" potential; no serif-F. resistor 
is used in the "A" circuit. The total plate 
current drain of this set is about 25 mn. 

The current readings obtained on the 
"Model 30" l'hile°, using an average set 
checker, are Ils follows: Filament potential, 
all tubes, 2.0 volts (the readings of tubes 
\'7 and VS being reversed in polarity with 
respect to the others). Plate potentials. 
\-I, V2, V:3, \-7, \-8, 150 volts; V5, 15 volts; 
\-6, 90 volts. Control-grid potentials, \'6, 
I to 4 volts; \'7, \-8, 24 volts. Screen -grid 
potentials, VI, 60 volts; V2, V3, 58 volts. 
Plate currents, VI, \'2, V3, 1.5 ma.; \'6, 
2 111a.; \'7, \-8, 8 Ilia. 

Lincoln 2 -Volt Super 
The latest in superheterodynes uses 2- 

volt tubes; Ind tunes in stations on the 80 
meter brand -in addition to the usual broad- 
cast stations. 'l'his receiver, the Lincoln 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1931 RADIO -CRAFT 597 
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Ill t«t[ II. [ . SW. 

2v.'A-B-C+- 'A+2v LI AND L2, PLUG-IN 
INDUCTANCES 8+"135V C_ 4;V C= 2272v. 

Fig. 4 
The Lincoln "1)C -R" superheterodyne not only teorks on two volts, but gires a choice of f-.ro wavebands, which may be extended by the use of plug -in 
evils. 1I,is specially powerful set may be operated from an air -cell battery; or a storage battery may be used. The filament- voltage control is external 

to the circuit shoran. 

"Model DC -8" made by the I.incoln Radio 
Corp., is shown in Fig. F; the diagram of 
connections is given in Fig. 4. It is rec- 

nded particularly to the experimenter. 
This receiver also is designed to use the 

air -cell "A" battery; tond plate potential 
required, 135 volts. Volume control is ob- 
tained by varying the bias on the screen - 
grids of the '32's. It is observed that there 
is no provision fur reducing the output po- 
tential of the air -cell to match the filaments 
of the tubes. The pute circuit drain is 
only about 16 ma. 

Special high -gain intermediate- frequency 
transformers are used; these are tunable 
by means of the knobs which may be seen 
in the picture, Fig. L. The oscillator and 
tuning condensers, CI and C2, are under 
single -dial control. 

Short -wave stations mat be timed in by 
turning the wave -change knob; this operates 
the dual switch, changing the circuit con- 
nect' in the manner shown. Coils L1 
oued 1.2 are of the plug -in type and may be 
changed for others at the will of the experi- 
menter. 

Pierce -Airo Midget 
The inhabitant of a "D.C." district, where 

the supply is 1.21) or 240 volts direct cur- 
rent is not to be left out in the cold. In- 
stead, we present for his consideration the 
circuit and details of the fierce -Airo, '9)e 
Wald, Model D.C. 632" midget radio re- 
ceiver, Fig. G and Fig. 5. 

.002-MF 
ANT 

,00 10 

OHMS á 
1 á 

VOL. 
CONTROL 

GNO 

CHASSIS 

ó 

In this single -dial, mantel -type radio set 
we find two stages of tuned screen -grid 
R.F. amplification and a screen -grid detector 

Fig. G 
.1 midget, operating its two -volt tubes from 
the D.C. louse line, which is still found in 

many residential districts of cities. 

using type '32 tubes; a single stage of re- 
sistance- capacity coupled A.F. amplification, 
using the type '30 tube; and a stage of 
transformer- coupled push -pull amplification 
using two type '31 tubes. 'l'he filaments of 

all these tubes are wired in series; and the 
filaments of tubes VI to \'4 are shunted by 
individual resistors to pass the excess cur- 
rent from the 130 ma. required by the power 
tubes. 

Lighting- circuit "strays,' or "X's." are 
effectively choked by the 1:1 -ratio trans- 
former, which is functioning as a filter in 
the incoming line circuit. The Mazda lamp 
acts as both a panel light and a safety re- 
sistor; the specified type must he used. 

A caution to be observed, when testing 
Most D.C. lighting -circuit receivers, au d 
particularly this "De Wald," is to refrain 
fr removing tubes while the set is oper- 
ating. Failure to follow this caution will 
probably result in burning out the filament 
shunt of the tube re .ed. 

All- American Mohawk "Lyric" 
The owners of 0 -volt batteries will be 

interested in the radio set illustrated in 
Fig. C; the "battery set" chassis of the 
Rudolph \\'urlitrer Mfg. Cois. "Model 11- 
94" 2 -volt tube radio set. The schematic 
circuit is shown in Fig. 2. 

Referring to this diagram, we find that 
the (i -volt "A" supply is reduced to the re- 
quired two volts by the pilot light, \'7, 
which passes ,just the required ronount of 
current for the new tubes. Special R.F. 
transformers, designed to obtain even trans- 
fer of energy throughout the broadcast 
band, and similar in circuit arrangement to 
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Fig. 5 
. The schematic circuit of the Pierce -Airo "DeIG'ald .Model DC 612" midget illustrated above. It is desi. `d for 110 -volt D.C. operation; but may he 

connected to a 220 -volt line through a series resistor; the .Magda lamp ballasts the circuit. Now the dyne, 's field coil Is in series with the filaments. 
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those used in the Philco `;Model 30," are 
part of the tuning system; and a single dial 
controls the three tuning condensers. Re- 
sistors R1 and It2 constitute a dual vol 
control. A special dyn: reptsuluter, de- 
riving its field current from the ".\" supply, 
is part of the equipment. To prevent ex- 
ceptional drain from the "13" supply, the 
plate circuit, including resistors 1t2, 113, 

1t4, is opened by switch Sw2 at the same 
time the filament switch Swl is operated. 

Space for the batteries is evident in the 
illustration of the set chassis, Fig. C. 

The Home -Builder's " DeLuxe" Two -Volter 

At this point we bid adieu to time manu- 
facturer and the B.C.1.. and, through the 
courtesy of Mr. 11. G. Cisin, present to the 
radio experimenter wishing to construct his 
own 2- volt -tube receiver, the "Deluxe Two - 
Volter." 'l'he diagram of connections is 
Fig. 7; the parts layout followed in the 
original receiver is Fig. 8; in Fig. 6, we 
see the arrangement of the completed 
chassis. 

In addition to the three type -'32 screen - 
grid H.F. amplifiers, of the two -volt type, 
there are two general- purpose '30's and two 
type -'31 power amplifier tubes of the 2- 
volt filament type in push -pull. A "bass - 
treble" tone -control switch (48) shunts a 

fixed condenser across the primary of the 
first A.F. transformer for tone control. 

Since the "A" supply may be a 6 -volt 
storage battery, or an "A" eliminator, re- 
sistors are required to drop this potential 
to the required two volts for the new tubes. 
These are Amperites (9, 20, 32, 44, 55, 61 

and 61A in Fig. 7.) 
If an Eveready air -cell "A" battery is 

used, the wiring of the filament circuit will 
be somewhat different. First of all, the 
Amperites are omitted; the wiring then go- 
ing direct from the switch (69) to the posi- 
tive filament terminals of the various sock- 
ets. Instead of connecting the "A -" post 
(68) directly to the chassis, this post is 
insulated in the same way as the positive 
post; and a I /., -ohm fixed resistor (Carter, 

Fig. 6 
The front appearance of the chassis of the 
completed single.dial "DeLure Two-Volter," 
iatcnded for the home constructor. This set 
was designed by Mr. II. G. Cisin, well known 
to our readers, to use standard parts generally 

available. 

: je 
. 

dEi19u:si 

I z 4a » ea 

Yaxley, or equivalent) is connected between 
the negative post and the chassis. This 
serves the purpose of lessening the voltage 
of the air -cell "A" output from 2.5 volts 
to 2.2 volts; which reduces the initial volt- 
age applied to the tube to the maximum 
allowable. At the same time, it is necessary 

to 2.00 volts (as against 2.1 to 1.7 volts for 
a single lead -plate cell). This resistor must 
be variable; the filament supply is to be 

checked accurately with a voltmeter, or an 

ammeter. I 

Note the thorough by- passing of the cur- 
cuits of this receiver. A list of reconl- 

TOP VIEW UNDERSIDE VIEW 

Fig. 8 

Left, the top view of the chassis, illustrated above: right, a vino from beneath. The constructor 
may easily shield the screen -grid tubes, the positions of which are indicated by sockets 8, 19 and 31. 

to dispense with time pilot light; because the 
smallest 2.5 -volt lamp consumes 0.3-amp.; 
which, added to the 0.6 -amp. requirement of 
the remainder of the set, would overload the 
air -cell "A" battery by the amount of 0.15 - 

amperes. 
If a 2 -volt storage cell is used, no resistor 

will be required. And, if two Edison cells 
are used, a r /., -ohm resistor is needed; since 
the operating- potential range of two of 
these nickel -iron cells in series is from 2.40 

mended parts, as used in the original model, 
is given below: 

List of Parts 
Two Cardwell "dual" variable condensers, 

type "217 -CI" (4, 15), and type "217 - 
C11" (27, 39); capacity, each section, 
.00035 -m f. ; 

One Silver -Marshall R.F. shielded coil, type 
"124" (3) ; 

(Continued on paye 617) 

3.dar 140 46 ..BASS-igEBaE Sw TC" 

VOLUME 
CONTROL 70 71 

69 67 2, 66 65 
B- 6+ 157zV 

Fig. 7 

The schematic circuit of the "DeLure Two-V /ter," a set of high selectivity and amplification, but very low current consumption. It may be operated from 
either an air -cell or a storage battery trot, mically; the only changes in the design necessary would be in the Amperites or filament- ballast resistors used. 
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Recent Advances in Radio Tube Design 

F\ 
iity advancement ill teclmical up- 

plianees brings with it additional and 
oftentimes unsuspected practical 
problems; and further experiments 

and inventions are at once required. This 
is one of the reasons why patents have con- 
tinued to increase in number for a hunched 
years after the elate when a commissioner 
of the Patent Office foresaw the end of its 
usefulness, for lack of anything further to 
invent. 

So it has been in radio: every addition to 

Fig. 1 

In parallel, two tubes (one hitch -mu and one 
loc -mal would change tau amplihcatrou factor 

aromatically with the arid bias applied. 

the apparatus which has been available to 
radio workers has suggested something new. 
The vac tube was a revolutionary step 
forward, for the owner of a crystal; before 
the possibilities of a single tube could be 
exhausted, the multi -stage R.F. amplifier 
was indicated. 'l'he problems which it in- 
troduced were al st innumerable; then the 
four -element, or screen -grid, tube emerged 
from the laboratory in which it had been 
hiding for years. Before the newcomer could 
make its mark commercially, the growing 
demand for light -line current supply revolu- 
tionized the radio industry. Electric sets 
went rapidly through the process of re- 
finement; and, when the A.C. screen -grid 
tube appeared, it might seem that the ul- 
timate of which early radio experimenters 
talked had been readied. The modern elec- 
tric receiver has practically unl' 'ted R.F. 
amplification, sufficient to bring up to full 
vol an signal, however distant, which an 
aerial can catch out of the etheric turmoil; 
and it has audio amplification sufficient to 
fill any room with sound. .tt last the radio 
listener, it might seem, has all that he can 
hope for. 

Nevertheless, even a millionfold amplifi- 
cation has its drawback. While the tuned 
circuits of as receiver, one after another, may 
create a ten -kilocycle separation at the de- 
tector, there is no such sharpness in the 
early stages. A signal, unwanted by the 
listener, may be ten thousand -perhaps n 
million -times as strong as that for which 
he is tuning. And it will come into the 
earl stages of the receiver with power so 
terrific that it plays the very deuce with the 
tubes' characteristics. Therefore, we have 
overloading, distortion, cross -talk, etc. 

'l'he old advice to the annoyed listener, 
to move away from the interference, will 
hardly do. The majority of listeners, nt 

least in the urban districts will consoli- 
dated burin;; power dictates the design of 
e rcial AL'. receivers, have nearby one 
or more stations from which one or at most 
two screen -grid R.F. stages would give 
overpowering volume. In a receiver with 
four such stages of amplification, something 
must be done to deal with the locals; their 
presence cannot he ignored, no :natter what 
selectivity is provided. 

We have been provided with, first, the 
manual volume control and, then, the auto- 
matic volume control which, by altering the 
biases on the It.l'. amplifiers, reduce the 
amplification of the set. Yet even these are 
insufficient to solve the problem in the face 
of strong interference; for if the tube is, 
so to speak, throttled down too tightly, the 
goblin distortion pops up. 

To meet the problem presented be multi- 
stage amplifiers, utilizing tubes of very high 
amquliticati(on factor (or 'mu°), a new type 
has been devised. . very brief explanation 
of its action may be given here. 

Fig. A 
A ''Lestron" adapter tube, taking filament 
current direct from the light -line. without al- 

teration in the wiring of the set. 

When the grid bias of a "bigh -u m" tube 
(of which class the screen -grid tubes are 
the extreme examples) is made too high, 
to prevent the output from overloading the 
following stage. the characteristic of the 
tube is altered: its shape., as shown on a 
graph, is curved, signifying that the output 
must be distorted. One of the results is 
that the percentage of modulation of the 
signal is increased. as the plate current 
falls; and this effect, carried through several 
tubes, may be serious when it reaches the 
detector. 

In the old days, experimenters were fond 
of working with stages of R.F. amplifica- 
tion which could be switched in and out; 
and some distance fans would perhaps be 
still willing to welcome a gadget of this kind. 
Modern conditions call, however, for some- 
thing automatic which only the Service Man 
need worry about. 

The solution was reached through a pro- 
cess of reasoning something like this: sup- 
pose a circuit, as in Fig. I, where a tube 
of high amplification factor and low grid 

Lias ( \'1) is put in parallel with one of 
low :implication factor auul high grid bias 
( \' -'). .\ small signal is put opal the two 
grids: the greater part of the voltage output 
coule.. from \'1. As the signal increases in 
strength, we steadily increase the bias on 
both tubes. Because of the greater effect 
of grid voltage on plate current in the high- 
mu tube, the amplification of \ -1 is cut clown 
umch more rapidly than that of \'2; and the 
latter assumes a more and more important 
part in the circuit. Finally we have in- 
creased the bias so much that \-1 is blocked; 
no plate current flows; only the low -mu tube 
\'2 is working, but on n strong signal it is 
giving :ample (output. 

The "Variable -Mu" Tubes 
're construct a receiver on this plan, how- 

ever, would double the number of tubes, as 
well as increase the number of parts and the 
possibility of trouble. The solution which 
has been found by the Radio Frequency 
Laboratories, under the direction of Stuart 
Ballantine, is the design of a variable -n m" 
tube, which shall euuabfne the characteristics 
of the two tubes shown in Fig. 1. After a 
great dead of research, the tube has reached 
the commercial stage, being nude standard 
equipment in a new Majestic supencuotero- 
dyne; and it is being produced by the Ray- 
theon anti Arcturus tube factories as well. 

The principle of the yariadde -mu tube is 
that its elements are not arranged symmetri- 
cally, as in previous tubes; for instance, at 
certain places, the voltage on the grid ex- 
ercises less control on the flow of plate 
current than at others. In Fig. 2, let us say, 
the control grid is more open in the center 
than at either end. A voltage may be put 
upon it such that at either end no electron 
can puss through the mesh; and the two ends 
of the grid present an impassible barrier to 
plate- current flow. In the center, however, 
the mesh is core open, und a considerable 
number of electrons can pass. The tube, 
therefore, still operates with it greatly-re- 
duced amplification factor. 

Fig. 2 
A eoatrol.grid, 11 ',evenly spaced. passes plate 
current at one point alti /c it is nt if at others 
by the grid bias. 7 his caries the amplification 

factor, or "m,." 

Two tube types, resembling greatly the 
'24 in normal characteristics, have been de- 
signed. The 550" is capable of handling 
and input voltage fifty times as great as that 
which can be applied to the '24 before the 
same degree of distortion is reached. How - 
ever, since this entails the application of a 

(Continued on page 00) 
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Radio -Controlled Tanks of the Future 
Is it possible to 

WRITEßS of war stories, peering 
into the future, predict an ap- 
proaching era when lighting will 
he done by machinery under re- 

mote control. Guns automatically operated 
will fire from deserted fortifications and 

f tanks which contain no living oper- 

ators. Airplanes without human pilots will 
observe positions through televisors, and 

drop projectiles guided from a post at 

headquarters, many miles away. The casu- 

alties will he sold) among robots of steel 

and copper, whose orders are conveyed to 

them be radio, or other subtle signalling 
methods. Such is the picture which is 

painted upon the drop curtain which con- 

ceals the next war-if it be true that war 
bas not been abolished along with the clips 

in the business cycle. 
A picture which appeared recently in one 

of our English contemporaries is reproduced 
here; the original, it is said, was taken at 
a. public demonstration in 'Pokio of a tank 
which was operated entirely by radio from 
the post in the foreground. The tank went 
through numerous maneuvers, under full 
command of its operators, to the enthusiasm 
of a great crowd of spectators. While the 
picture does not seem to be of an official 
type, it is evidently genuine; the tank it- 
self seems rather small and not too war- 
like. 

Radio Remote Controls 
The feasibility of remote control of a 

vehicle has been known for many years. 
John Hays Hammond, Jr., some vears ago 
demonstrated wireless control of automo- 
tive torpedoes; and be exhibited, as an amus- 
ing toy, his "Wireless Dog," whose move- 
ments were guided without physical con- 
nection to the controls. 

At the World's Radio Fair of last season, 
in New York City, the most spectacular 
exhibits were undoubtedly those of va ' s 

"robots" and other examples of the use of 

make war with robot armies in moving forts 
operated by remote control? 

photoelectric cells and eleetrk relays. There 
were a knight in armor, and a winsome 
lady, and other mechanical devices which 
seemed almost human in intelligence and 
activity. 

A Photoelectric Control 
One of the most interesting demonstra- 

tions of this kind was given under the 

in the photograph reproduced at the lower 
left, was operated by the spoken conunand, 
directed into a telephone receiver. The 
pitch and tempo of the words selected the 
proper reIa at the other end of the tele- 
phone line, to light a lamp in one or the 
other eye of the grotesque face. 'l'his lamp 
was, in actual operation, turned toward the 

This picture, which appears to be a somewhat retouched enlargement of a snapshot, shows a radio- 
controlled tank going through its paces inn Japan. (From Popular Wireless.) 

auspices of the Museum of the Peaceful 
Arts, by the engineers of the Westinghouse 
company.- The miniature automobile, shown 

The apparatus used in the control of an automobile by word of mouth, at the Radio World's Fair 

of 1930. The signals :err( in this case given by light at short -range, instead of radio, but the 

principle is similar. (Photo by Westinghouse Elect. & Mfg. Co.) 

rear of the little car; where its rays were 
picked up by the photoelectric cell to which 
it corresponded. The photoelectric cell, in 
turn, operated one of the relays under the 
car; and this. according to the spoken word, 
nettle the car start forward, stop, back up, 
or sound its horn. 'l'here was no other 
connection between ear and operating lamps 
than the beam of light. 

In one sense, this might be classed with 
radio reuuutt' control. Light waves may he 

considered as radio waves, only about 
I /2,000,o(U) of a meter long. The photo- 
electric cell forms a receiving system and 
detector of these waves; it is not, however, 
as sensitive as a tamed radio circuit at a 

considerable dista nee. 

War Conditions 
The method illustrated, of the exhibits 

we have described, might readily be applied 
to the operation of a tank, however, which 
received signals bv radio; to the extent 

that the movements of the tank could be 

electrically controlled. Tanks, however, are 
now driven by explosion engines, rather 
than batteries; and considerable energy is 
required in their guidance. We may pic- 
ture the future tanks, however, as equipped 
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with shock -proof batteries delivering great 
amperage to their motors; and thus being 
capable of starting, stopping, and steering 
under the control of radio -operated switches. 

Other points, however, enter into the 
problem of operating a tank by radio under 

RADIO -CRAFT 

conditions of actual warfare; which would 
indicate that, while the technical feat is 
possible, under pence conditions, it would 
he difficult at the front under the conditions 
imposed. 

For instance, the tank normally carries a 

601 

crew, who are able to observe and direct 
its course to avoid, or overcome, local ob- 
stades. The only substitute for then would 
be not one, but several televisors, of great 
efficiency. Each of these would require a 

(Continued on page 631) 

Radio equipment of Uncle Sam's tanks is shown above: the tank in (1) is an old-timer, used for these experiments. Observe its flexible aerial. (2) 
Receiver and transmitter in position; (3) receiver alone with battery case below; the oblong end.pieces are buffers. (4) Chassis of the receiver which 
'ties five US -864 tubes; (5) transmitter removed from its case. (6) The assembly of Fig. 2 removed from its mountings. (Photos by Signal Corps; U.S.A.) 
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New Radio Devices for Shop and Home 
In this department are reviewed commercial products of most recent interest. 

are requested to submit descriptions of forthcoming developments. 

THE SKYSCRAPER RECEIVER 
WHAT is unqucstiannbly n forerunner 

in radio cabinet set design is the pat- 
tern of the Westinghouse radio receiver 
bearing the trade name of "Colunraire." 
Illustrations of this departure in cabinetry 
and equipment are Figs. A, B, and C. 

The tendency toward forms slimmer and 
higher, as manifested in the architecture of 
the modern skyscraper, was found to be 
borne out in the entries submitted in the 
Westinghouse company's recent "$10,000 
Radio Idea" contest, norm- of whose en- 
trants stressed the desirability of the future 
radio sets taking up less room. It is here 
exemplified in a high degree by this re- 
ceiver. 

The "Colcmaaire," occupying a very small 
floor aren, 10 x 12 inches, will lit in a cor- 
ner or flat against the wall of the home. 
Consequently, it is particularly adapted to 
small apartments. The design is of no par- 
ticular period, but leans slightly toward the 
modernistic and, therefore, will fit well with 
existing furniture. Its height is 59 inches. 

Among the unique features in this newest 
design in radio receivers is the design of 
the reproducer. Instead of appearing on 
the front of the cabinet, the grille is placed 
on the top; it has kufficient strength to hold 
light articles, such as a small vase. The 
full length of the cabinet is utilized to ob- 
tain a five -foot horn; the directional effect 
of the average horn has been overcome, in 
this reproducer, by introducing at the open- 
ing a plug of special shape. It is this plug, 
too, which eliminates distortion due to the 
proximity of the walls and ceiling. 

Fig. C 
Í7íc rertiwl receiver from the rear, showing 

ease of access. The burn opens u,, top. 

All controls and dials are flush -mounted 
on the sides of the instrument, as the illus- 
tration shows, and are readily operated from 
either a standing or a sitting position. The 
receiver chassis is that of a 9 -tube screen - 

grid superheterodyne, in which is incorpo- 
rated a tone control. 

After this receiver has been in service for 
a sufficient length of time to require the 
customary special attention, the Service Man 
will find the necessary information available 
in a R.tmo -CHAPr "Data Sheet." The serv- 
ice technician will be glad to learn that the 
requirement of servicing the set for tube 
replacement or adjustment has been given 
full consideration; the buck of the cabinet is 

easily removed, and the horizontal arrange- 
ment of the tubes makes their replacement 
quite easy. 

Fig. B 
The panel of this superheterodyne looks like 

as ordinary one, up-ended. 

The suggestion of "grandfather's clock" in 
the columnar appearance of the cabinet is 
heightened by the presence of an electric 
time piece. Into the construction of this 
cloak, the 'Westinghouse engineers have 
worked an "automatic control" which will 
continue to operate the clock mechanism for 
a time should the main current supply cease; 
as when a house fuse blows. Further, this 
auxiliary drive, when its power is expended, 
will oat permit the time movement to oper- 
ate upon re- application of the line supply 
until the drive is re -set. 

Since the hulk of the weight of the in- 
strument is in the base, the set stands 
solidly; while its small girth permits it to 
be conveniently transported by automobile. 

'l'he design of the chassis permits incor- 
porating, at a later date, the newly- devel- 
oped Westinghouse remote- control equip- 
ment. 

SMALL TUNING CONDENSERS 
A SERIES of small -space tuning con- !' densers ranging in maximum capacity 

fr 19 mmf. to 322 nnuf. have been de- 
veloped in the laboratories of the IIanamar- 

blanuf act men. 

Fig. A 
This "grandfather's clock," 1931 edition, is a 
radio receiver for city apartments. d remote. 

control unit is on the table. 

lund Manufacturing C puny. The smallest 
condenser is 2a/ß" long and the largest, 4" 
long. All "Midline" types are 2" wide, with 
plates fully extended. 'l'he "capacity" type 
is only I1/4" wide. 

No screws or nuts are used anywhere 
in the construction of these condensers, 
soldered eyelets being employed; thus all 
possibility of parts vibration is eliminated. 
This is an excellent feature for aeroplane 
and automobile sets. 

The "Midline" type are known as the MC- 
(number of plates) -\I type and the capacity 
as the MC- (number of plates) -S type. They 
are made in the following capacities: 19.5 

f.; 34.2 mint.; 49.2 mmf.; 78.6 nuuf.; 
93.6 f.; 100.2 nunf.; 138. mmf.; 198.0 

nuuf.; 212.4 f.; 294. und.; and 322 mmf. 
All are available in either clockwise or anti- 
clockwise types, and for hase or single -hole 
panel mounting. The shaft is the standard 
r/4 inch size. 

Fig. D 
The nearest condenser types are much more 
compact and smaller than instruments of the 
same capacities in previous models. They are 

strongly and precisely built. 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1931 RADIO -CRAFT 603 

Fig. E 
The smallest of mod,. ecrrrn.arid receivers is 

this Croslry "1figit.,, 

A SUB- MIDGET RECEIVER 
ICTURED in Fig. E is the newest thing 

P in small radio set design, the "Model 
48" or "Wigit" midget radio receiver manu- 
factured by the Croslev Radio Corp. Two 
interior views are Figs. F and G; the 
schematic circuit is Fig. 1. (Fee Imp (119.) 

This selective receiver is probably the first 
screen -grid electric set, incorporating a sen- 
sitive reproducer, to list under forty dol- 
lars. It utilizes two screen -grid tubes as 
R.F. amplifiers, and a third as a power 
detector, which feeds into a type '45 power 

Fig. F ( left) 
The tiny size of the ")lode! 45" Of Tait) 
chassis is indiented by the tubes, part of whose 

sh iclrliug is removed. 

Fig. G (right) 
Mader rira of the some chassis. 

tube. An earlier model of similar appear- 
ance, the "Elf," which used only two screen - 
grid tubes and lacked the sensitivity of the 
later sets, has been superseded by it. The 
eahinet has the appearance of carved wood; 
its tuaterial, however, being "Itepwwal,' a 

composition which may he modeled to pres- 
ent the appearance of carved wnc.d. 

\ unique point in the design of the set 
is the manner of arranging the shielding. 
llecanse of the extreme compactness of the 
design, it was found necessary to devise 
some special aucuns of reaching the tubes for 
replacement, without the necessity of re- 
moving all the .hieiding. The result was 
obtained I:y du.ign:q_ a "plug -in shield." 
It is difficult to arrive at a true conception 
of the size of This radio set by comparing 
the sizes of its cuntponents; since nearly 
every instrument is special and of propor- 
tions smaller than are found in previous 
radin sets; the exception being the tubes. 
The tinting gang, for instance, is extremely 

c pact. Filter requirements have been meet 

by a single 8 -mf. Mershon electrolytic con- 
denser. 'l'he power transformer has been 
designed to occupy little more space than 
is required for an audio transformer. 'l'he 
variable resistor for volute control is of 
" small space" type; and the fixed resistors 
establish new standards of minuteness. Each 
it.F. trans furuurr, of small size, is totally 
shielded. 

'l'he complete receiver (cabinet, repro - 
ducer, power and receiving equipment), 
weighs only 22 lbs.; of which about one -half 
is the eahinet. 

'l'he (discontinued) "Elf" was designed 
only for local reception; whereas the "Wigit" 
is designed both for local and distant re- 
ception. That it fully lives up to the ex- 
pectations of its design engineers, this de- 
partment, after careful test in the heart 
of NeW fork City, i:. glad to affirm. 

(C'un: i..:rd on large 819) 

Practical Hints to Radio Manufacturers 
By 

ADJUSTABLE TUNING SCALE 
O)'TEN a customer complains that the 

tuning dial, calibrated to kilocycles, 
reads incorrectly either at une end, or in the 
center. If the dial were made in about 
five section.. ;und held by six screws, the 
readings could be taule to correspond to the 
positions of the stations, over the whole 
dial. K. R. 'l'.tXTl.lx(RR, 

508 Boyd Avenue, 
Caoiberland, lfal. 

REPLACEABLE CAPACITIES 
PI; ESEN1' practice of many ntaanufac- 

Curers is to assemble condenser blocks 
for filters in as large tin can "impregnated" 
with tar. Repairing one of these is the 
work of several hours. I ant sure that 
these (docks could he assembled, without 
additional expense, and at as great saving 
-of tar, to facilitate the work of servicing: 
to say nothing of saving to the customer 
and reduction of the time during which 
his set is laid up. 

One concern in pa rtieular -and there are 
many more -makes a charge of $17.50 for 
replacing a filter block. If only one of the 
filters goes west -$17.50. I get lots of 
Majestic repair work, and I never get over 
the uneasy feeling that comes to me when 
I must tell a customer that the charges on 

Radio Users and Service Men 

HINTS TO RADIO 
MANUFACTURERS 

Until further notice. each "What the 
Public Wants" suggestion published 
here will be paid for at the rate of 
$1.00; and their practical value, rather 
than their ingenuity or curiosity, will 
determine the selection, since this 
feature is intended to be of educational 
value to the radio industry. This 
means that we ask ideas from our 
readers, not for new inventions, but 
for simple details, often very small 
ones. which they have obs -rued. 

his power pack are front $12..50 to $22.50; 
for suiutetintes an old '80 goes with the con- 
densers. Power transformers are easier, and 
replacements are made with less expense in 
the ma ,jority of arases. My opinion is that 
the condenser -block asscmbl eonld be sim- 
plified so that one or ut io re damaged sert ions 
could be replaced. 

Educating. people to realize that radios 
cl" not have the stamina of the old spring - 
operated phonograph (auks hopeless, at 
times. Allow me, in closing, tu say "Darn 
the tar!" ll. :i. Emt.ER, 

PnaaII ('if y. Oklahoma. 

COMPLETE LINE PLUGS 
MANY manufacturers are sending out 

their sets with only the cap part of 
the attachment plugs. This is often em- 
barrassing when the Service Man goes out 
to hook -up a new set and forgets to take 
with l' a screw -in plug; and the prospect 
is always amazed to think that the manu- 
facture; of (often) expensive sets does not 
equip them with both parts of the attach- 
ment plug. It is ,just the lack of such little 
inexpensive things as this that gives the 
manufacturer the name of bring "cheap," 
from both the customer and the Service 
Man. 

G. 11. GERMAN. 
-II I :1 merirau Exchange Bldg., 

htdulh, Minn. 

HANDIER CABINET TOPS 
SER V ICE MEN have often experienced 

difficulty in checking some of the re- 
ceivers where the top of the cabinet is not 
hinged. The compartments are su small 
that it is necessary to grope in the dark 
to insert the analyzer plug or to change 
tubes. In some instables, tinte can be saved 
he taking out the chassis. It would seem 
that to provide a hinge for the cover, when 

(Continued on page 629) 
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The "Universal Super -Wasp" for All Bands 
A short -wave receiver with a frequency -range switch of 

By ROBERT HERTZBERG 
IN THE "Universal Soper -Rasp" re- 

ceiver, here presented in full detail to 

the readers of Itamo- CRm-r, a striking 
advance has been made in the technique 

of short -wave reception. Difficulties which 

have been experienced by the short -wave 

listener have been overcomae, after a long 
period of experiment, by the final design of 
a waveband- control switch, whose operation 
will 1w explained below, as well as many 
novel circuit features which were evolved 
in the process of reducing the ingenious 
conception to practice. The completed re- 
ceiver is one to which full ,justice cannot 
he done by mere illustrations; as the fine 
points of its construction can be appreciated 
only by thorough examination. It is, un- 
doubtedly, the most advanced short -wave set 
yet presented for the public favor. 

Tunes from Long Waves to Short 

The standard "Universal" now uses a total 
of six tubes, including the rectifier. Its 
big feature, its wavelength- changing switch, 
eliminates the plug -in coils that heretofore 
have been the greatest nuisance in short - 
wave work. The coils are fixed inside the 
set and are thrown in and out of the circuit 
by means of n very ingenious pair of rotary 
cam switches contained in Ided Bakelite 
housings. This switch, which is controlled 
by : small knob on the front panel, has seven 
pnsitiuis, which cover seven wavelength 
ranges as follows: (1) 15 to 23 meters; (2) 
22 to 41 meters; (3) 40 to 75; (4) 70 to 147; 
(5) 146 to 270; (6) 240 to 500; (7) 470 to 
650. 

This unusually wide wavelength range, 
probably the widest covered by any short- 
wave receiver, takes in not only all the 
short -wave channels, but also the entire 
broadcast band and even the calling waves 
used by eonunercial ship and shore telegraph 
stations. On the broadcast ranges it brings 

novel character 

SHORT -WAVE listeners have found, in the enormous breadth of this interesting 
field, one of their greatest problems in the past. In place of one tuning range, 

there were many. No single coil or tuning capacity, no matter what ingenious 
devices were used, could cover this whole vast radio field from 20,000 to 1,500 

kilocycles- thirteen times the width of the upper broadcast band -at full efficiency. 
And the exchanging of coils, in sets with more than one tuned circuit, and with 
complete shielding, was a source of constant annoyance. Now, by a most ingenious 

mechanical and electrical arrangement, described here by one of the four collaborating 
radio authorities who are well known to our readers, this problem is so effectively 
solved that the receiver shown here covers, not only the short waves, but the broad- 

cast band and beyond, into the region of long -wave signals. This receiver will be 

of interest to every prospective short -wave listener, and even more so to those 

veteran fans who have worked with its predecessors in turn; the "Wasp," the battery- 
operated "Super- Wasp" and its A.C. successor; which have become familiar through- 
out the world as successive steps making short -wave work easier and more satisfying. 

in stations that are not at all audible on 

many regular broadcast receivers, the utini- 
mum settings of which are sometimes as 

high as 240 or so teeters. 
The a plete schematic wiring diagram 

of the Universal is Fig. I. At first glance 
this may appear somewhat complicated, but 
a eluse study will reveal it to be quite un- 
derstandable. The set uses one stage of 
screen -grid tuned-radio-frequency amplifica- 
tion, a regenerative screen -grid detector, one 

impedance -coupled audio stage, using a '27, 

and au push -pull output stage using two '45's. 

For the sake of simplicity, the four antenna 
couplers permanently. amounted inside the set 

are represented as it single coil (I.1), and 
the four detector coils also as one (L2). 
Each of these coils has two windings; L1 has 

a primary and a secondary, and 1.2 a com- 

bination primary and tickler, and a second- 

ary. One end of each winding is perma- 
nently grounded; either directly to the 

chassis or through a nun- inductive conden- 

ser, as in the case of the primary- tickler. 
'l'he other ends of the respective coils are 

Fig. B 
The chassis of the "l'nitersal," from the rear, showing hone the "pan- carry- 
ing the radio -frequency mechanism drops into the frame. The two tent'e- 
chwaryintl teitrhes 

r 
un horiroutally across the center of the picture: si.r 

.chart -leave coils, at right anale., are visible behind them. 

brought to contacts on the can: switches, and 
they are connected in the proper sequence 
as the switches are turned. 

Changing Wavebands by Switch 
The antenna and detector tuning con- 

densers (C1 and C2 in the diagram) are 
actually double units; one section of each 
has n maximum capacity of 130 u unf., and 
the other of 4.15 f. They have n conmton 
rotor connection but separate stators; the 
latter connections arc also brought out to 
contacts on the cam switches, so that there 
are 15 contacts altogether on the switches. 
For the sake of convenience, I designate the 
small sections by A (as CIA and C2A) and 
the large sections by B (as CUI and C211); 
there is also provided a fixed loading con- 
denser of 0004 -Inf. capacity to shunt each 
variable instrument. The coils, in the up- 
ward order of their inductance value, may 
be numbered 1, 2, 3, and 4. 

When the wavelength switch is set to time 

first range, coils No. 1 and condensers A 
are connected together in each tuned circuit; 

CAM DRIVE 
SHAFT. 

SW. WAVELENGTH REGENERATION 
Jl 

-WORM 
R11 T0 R14 AER. GND. GEAR 

Fig. C 
The "Universal" rhos..i, inverted: panera waifs at the left and .4.F, com- 
ponents of the right of the tray: while the toorm -hear drinin, the waveband 

switch appears in tits center. 
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in range two, coils 2 and condensers A; 
range three, coils 3 and condenseras A; range 
four, coils 3 and condenser, A and B; range 
five, coils 4 and condensers A; range six, 
coils 4 and condensers .1 and B; range seven, 
coils 4 and condensers A, 13 and C. The 
shift front one range to another is made in 
an instant; and it is not necessary to open 
the set or disturb anything in it. 

'l'he primary and tickler windings, of both 
antenna anti detector coils No. 3, are each 
tapped in one place; part of each winding 
being used for waverange three and all of 
it for range four. The primaries and tick- 
lers of the No. 4 coils are tapped in two 
places, for use on ranges five, six and seven. 

Novel Regeneration System 
The method of coupling the R.F. stage 

to the detector and the system of regenera- 
tion through the combination primary and 
tickler was adopted after exhaustive investi- 
gations by David Grimes and Edgar Mess- 
ing, radio engineers whose names are well 
known to readers of lt.cmo- CHArr. It is 
the logical method of coupling for screen - 
grid operation on the short waves and 
provides very smooth regeneration, the con- 
trol of which daces not affect the tuning 
circuits. Tints it is possible to log stations 
very definitely arid to duplicate the Glial 
settings at ara- time. 

Fig. D 
The two rotary - cam 
twitches: that at thr right 
is separated to show the 

parts. 

Fig. A 
The "Universal" chassis 
fully assembled, as it ap- 
pears from the front. .Ilr. 
Gelaso Izas his finger on 
the knob which drives. 
through a norm IWO r, the 
two rotary -ram switches 
which lunge the hate. 
band covered by the test- 

ing knob. 
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plate current from leaking off through the 
13" circuit. 

Because of the high amplification fur- 
nished by the screen -grid R.F. and detector 
tubes, headphone operation is comfortable 
only at the first audio stage, so the phone 
jack JI is connected in the plate circuit of 
the '27. A shunt -feed arrangement is used 
for the plate voltage, in order to keep all 

CONTACT 
PLUNGERS 

ASSEMBLED 
SWITCN 

CAMS 

41 

GEAR 

e=: 
DRIVE SHAFT 

TOP PIECE 

If you will follow the circuit carefully, 
you will see that the radio- frequency current 
from the plates of both tubes and the screen - 
grid of the detector tube V2 is led back 
to the tickler winding '1' through C10, (the 
.00004 -mf condenser between the screen -grid 
and the plate) and C4 (the .0005-oaf con- 
denser at the lower junction of this circuit). 
'l'he R.F. choke coils in the plate and screen - 
grid leads prevent the 11.F. current from 
taking any other path. 'l'he control of re- 
generation k prof ided by a .50,000 -ohm po- 
tentiometer (It10), regulating the screen - 
grid voltage. 

Incidentally, a phonograph pickup jack 
(.12) is connected directly in the screen 
lead as shown, and the regeneration poten- 
tiometer thus acts as a volume control on 
the phonograph music. 

'l'he plate voltage for the detector tube is 
feil through a high inductance choke coil 
(A.F.C.), rather than through n fixed re- 
sistor. 'l'he choke coil allows the plate volt- 
age to assume the value necessary for effi- 
cient operation and, at the sauce time, pre- 
vents the :radio- frequency component of the 

direct current off the jack. If the jack 
were made `live," the wearer of the phones 
would im.ariablv shock himself when he 
touches the aluninuna chassis. The push - 
pull output stage is of standard design and 
will operate a regular dyna speaker at 
full efficiency. 'l'he terrific "sock" of this 
set can be appreciated only by a person 
who has actually tuned one. 

'l'he "Universal" is exceedingly quiet in 
operation, the I scarcely being noticeable. 
'l'he designers of the set benefited by their 
previous experience with the well -known 
"A.C. Super-Wasp," which has developed an 
international reputation. 'l'he entire power 
pack is built directly on one end of the 
chassis, this proximity having absolutely no 
had effects. 

It was discovered that the 'S0 rectifier 
tube is a prolific source of R.F. dixtnrbance; 
so this part of the circuit is protected by 
buffer condensers (C21, C22), across the 
high -voltage winding of the power trans- 
former and also by means of an R.F. choke 
coil It.F.C3 in the "IS +" lead. 

(Continued on page 622) 
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The circuit of the "Universal saper -ff asp," somewhat simplified by the representation of the four sets of R.F. transformers as one. The capacities CA and CB arc fired .0004 -mf. condensers used only to tune the highest waveband, above 470 meters. Note the unusual regeneration method. 
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A Long-Wave Converter for the 
Broadcast Set 

A new application of an old principle which presents some inter- 
esting possibilities in the way of distant reception, for the 

experienced set builder 
By CLYDE J. FITCH and C. H. W. NASON 

WE are all G 'liar with short-wave 
reception of foreign broadcast sta- 
tions; but few of us realize the 
great amount of broadcasting of 

exceptionally good foreign programs which 
is done with high power on wavelengths 
longer than those used in this c try for 
broadcasting. 

Whether or not these long -wave stations 
can be clearly received on this side of the 
Atlantic must depend upon the location 
and sensitivity of the receiving antenna and 
the weather conditions. 'l'he average broad- 
cast listener does not want to invest in a 
special long -wave receiver for tuning in 
these stations- especially if he has already 
a sensitive broadcast receiver at hand. But 
the method of receiving them about to be 
described makes use of any standard broad- 
cast receiver, and avoids the use of a spe- 
cial long -wave set. This system, which was 
first suggested by Mr. C. P. Mason of the 
editorial staff of HAI- no-CRAFT, comprises 
a simple two -tube adapter unit with a het - 
erodyning oscillator, as in any superhetero- 
dyne receiver, for changing the frequency 
of the long -wave station to a higher value 
suitable for reception on the broadcast re- 
ceiver. 

In this adapter, the "s -frequency" (as 
in the well -known Infradyne system), rather 
than the "difference- frequency" is employed, 
in the manner explained below. Under 
favorable conditions, with n good sensitive 
receiver and a long aerial, preferably di- 
rectional toward the northeast, a set owner 
should have little difficulty in tuning in some 
of the more powerful of these long -wave 
stations when using this simple adapter. 

Back in 1924, one of the writers used to 
confuse his friends with the direct reception 
of programs from FL, in Paris, France, on 
the long waves. This was long before the 
advent. of short -wave broadcasting. 

'l'he rather formidable list of stations ac- 
companying this article is assigned to fre- 
quencies behne -or waves above -lire broad- 
cast band, 115 it is known on this side of 
the Atlantic Ocean. 'l'he power used .in 
SOME' of these transmitters raises the ques- 
tion, just how many of the programs would 
be receivable over here with a sensitive 
receiver- Of course these same long waves 
are in use over here for ship traffic and for 
aircraft, radio beacons, weather services, 
etc. 

A super -converter for receiving stations 
on the higher waves, incorporating advanced 
design data, is shown schematically in Fig. 
1. The Method of changing the frequency 
is quite the same as in aar superheterodyne; 
except that the carrier frequency is beat or 
heterodyned "upwards" to Meet the range 
of a broadcast receiver. In normal super 
practice, the signal is heat "downward," to 
a lower frequency, rather than to a higher 
one as in the present case. (See Fig. 2.) 

When voltages of differing frequencies 
are superposed, one upon the other, the 
resultant wave is of a complex nature; it 
comprises, not only the original oscillations, 
but "heats" having frequencies representing 
the . and the difference of the original 
components. Our problem is to takesignals 
within the range from 600 to 20(K) meters, 
and convert them into signals within the 
range of the ordinary broadcast tuner. Let 
its say that our apparatus must he copal le 
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.4 long -wave converter. arranged as above, creates a "sum- frequency" heterodyne between the 

R.F. signal and the oscillations of the dynatron tube 1'2; the modulator 1,1 passes this on, ampli- 

fied, to the input of the broadcast receiver. .4 small filament transformer (lower right) lights 
the tubes. 

of accepting any frequency, within the 
range from 150 to 5(0 k.c., and "beating it 

up" (no pun intended) to produce a re- 
sultant oscillation which lies between 55(1 

and 1500 ke. and therefore can be ampli- 
fied by the B.F. system of any broadcast 
receiver. 

If we generate an oscillation just below 

the broadcast band (let us say at 535 k.c.), 
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FIG 2 

l substantial sat -up like the above may be 

made where experiments have shown that re- 

cririna r.ntditious are favorable. -13" voltage 
is supplied by batteries or a small power unit. 

and superpose upon it a signal from a sta- 
tion at the low- frequency l' 't (150 k.c.) 
of our desired band, the of the two 
frequencies will be 685 k.c., which is within 
the broadcast band. At the high- frequency 
limit (500 kc.) of the desired band, the 
resultant will be .535 plus 500 or 1035 k.c., 
and still within the range of our broadcast 
receiver. We have disregarded as unim- 
portant the fact that other frequencies re- 
sult f the beating together of the signal 
and the local oscillation. 

Design of the Long -Wave Converter 
For simplicity in operation, the converter 

device illustrated here has been made with 
a single tuning control, which tunes both 
windings of a coupled circuit or "band - 
pass" system. The oscillator adjustment 
is Lett fired throughout the operation of the 
device; the tuning control of the broadcast 
receiver being varied to tune in the result- 
ant oscillation, instead of using a fixed set- 
ting of the receiver and making the con- 
verter a two -control device. 

Because Of the natural capacity of the 
antenna, which is impressed across the first 
coil, a rather large equalizing condenser 
(C2A) is employed across the second tun- 
ing condenser. The tuning and ganging of 
these two circuits can he readily accom- 
plished with the assistance of one of the 
long -wave American signals available in the 
hand; as can the logging of the relative 
dial readings of the converter and broadcast 
receiver. 

'l'he tuning of the oscillator, so long as 
it is not disturbed after once being set, need 
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not be exactly to the frequency specified, so 
long as it is kept outside the broadcast 
hand. In order to accomplish this, set the 
converter in operation but do not connect 
it to the antenna of the broadcast receiver. 
'('hen tune in s station near the long - 
wave limit of the broadcast receiver- 
WMCA at 570 k.c. is convenient for those 
located in New York City -and run a piece 
of wire from the antenna over to the con- 
verter. Place this hit of wire quite dose 
to the oscillator winding, but do not con- 
nett it directly to the latter. Adjust the 
oscillator tuning until it interferes with the 
received signal. It will now be tuned to 
the approximate long -wave limit of broad - 
cast assignments, and a slight further in- 
crease in the tuning capacity will place 
the oscillator frequency beyond the broad- 
cast hand. Aside frani other considera- 
tions, it is necessary to keep the oscillator 
frequency outside the broadcast band, in 
order to avoid any possibility of causing 
interference in neighboring receivers. 

Now, to turn to the physical characteris- 
tics of the unit we note one marked differ- 
ence between this oscillator-a "Dvnatron" 
Circuit -and that employed in the usual 
s;perheterodyne receiver or converter. to 
the dvnatron mode of operation, the screen - 
grid tube VI is supplied with a screen-grid 
potential greater than its plate potential. 
In this voltage relationship, the tube be- 
comes a "negative -resistance" device; that 
is to say, the plate current decreases with 
an increase in plate voltage. The natural 
negative resistance of the tube counteract, 
the resistance of the tuned circuit, and sus- 
tained oscillation results without the neces- 
sity for feedback by means of separate 
windings in the grid and plate circuits. 
This gives a remarkably stable oscillator 
which retains its adjusted frequency over 
long periods. (See Data Sheet No. 36 

ÍKennedy, Model 826111, in the February, 
Ií131, issue of Il.<nto- Ca.tr-r; wherein this 
type of oscillator -though working on a dif- 
ferent principle -is used.) 

The various voltages for the two '24 tubes 
employed are obtained by means of sepa- 
rate voltage dividers in each circuit as 
shown in Fig. 1. Since it is not advisable 
to take the "B" supply from the broadcast 
receiver, the experimenter may use "l1' 
batteries or a small el' tor. Alternat- 
ing current for the heaters is obtained from 
a small transformer T1 with a single 2.5- 
volt secondary. 

breadboard /avant of the tir. 
-it shown on the opposite page, 

experimental purposes. The 
r of oscillator is not essen- 

:1, but only its frequency: 
r1, need not be of the exact 

..,;ne givra: since the receiver's 
range rovers three times the 
fregncncy range of the tipper 
broadcast band, its tuning ar- 
nurgerncat should be a sufficient 
control, after the converter has 
been adjusted with dure regard 
to local reception conditions and 
interference, botte on flic broad - 

cast band and above it. 

In operation the coupling between the 
various windings should be as loose as pos- 
sible- particularly between the oscillator 
and the tuning inductances. After align- 
ing the tuning condensers (CI, (22) on some 
local station, such as a radio compass or 

airport, the search for the foreign broad- 
casters may begin. This is done by moving 
the CI -C2 dial of the converter ven slowh 
across its range with one band, while the 
other hand searches the range of the broad- 
cast receiver. Needless to say, the antenna 
lend from the broadcast receiver to the 
converter should be as short as possible, 
t. avoid pick -up from strong local stations 
within the broadcast band. 

Values are given in Fig. 1; the coils used 
are Patent duo-lateral (honeycomb) I.1 and 
1.2 having each 2111 turns. a rid I,4 75 turns. 
Each 1.3 is a Ilanunarlmtd 85- millihenry 
It.F'. choke. 

CI and C2 are a Ihlan two-gang .0005 -inf. 
bathtub condenser; a large capacity is 
needed for the long waves: C2A and the 
shunt across the oscillator fixed capacity are 
two Pilot 111) -mntf. midgets. '1'I is at Silver - 
Marshall ' "247" transformer, of which only 
the 2.5 -volt secondary is used. Y1 and Y2 
were Ul -224 Itadiotrons, in Pilot five -prong 
sockets. 

(Continued out page 635) 

Kilo- 
cycles 
Fry- 

gueecl/ 

LONG -WAVE EUROPEAN BROADCAST STATIONS 
Meters Location 
ll'are- 
length 

Watts 
Rating 

153 1f161 Angora (Ankara) Turkey 2,1110 
155 1935 Kovno (Kaunas) Lithuania 7,1110 
1110 1875 Iluizen (sometimes aununuues "Hilversum"), Holland 8,500 
167 1796 Lahti (relays Helsinki HHelsingfors]) Finland *54,(11) 
174 1725 Parrs ("Radio Parris ") France *17,(11) 
18:1.5 105 Konigswusterhantsen (Y.eesen or Berlin) Germany *:35,(100 
193 1554 1)aeentry ( "5XX "- "National " -programs from London) 

England 35,000 
202.5 1481 .)Scow (It Al- "Komintern ") U.S.S.R. (Russia) 40,041E 
2(17.5 1446 Paris ( "F'1:' Eiffel Tower) France 15,011 
212..5 l41 Warsaw, Poland 160,000 
222.2 1 :350 'l'unis ("Kasbah") 'Tunisia, French No. Africa 500 
222.5 1348 Motala (relays Stockholm) Sweden 40,000 
2:10.6 1 :3114 Moscow ( "'l'racks Unions"), U.S.S.R. (Russia) 7.5,1111 
250 12(10 Kharkov ("It V4"), U.S.S.R. (Russia) 25,000 
250 12(1) katanln.l (Constantinople) Turkey 5,000 
2.50 1200 linden, Sweden 750 
260 1153 Kalundborg (relays Kohnhavn- Copenhagen), Denmark 10,00(1 
2138.6 1116 Novosibirsk, U.S.S.R. (Siberia) '000 
272 1103 Moscow ( "Popoff") U.S.S.R. (Russia) 40,000 
279.6 1073 Itstov -on -Don, U.S.S.R. (Russia) 4,00(1 
283 1060 Oslo, Norway 75,000 
:3(11 I(111 Leningrad, U.S.S.R. (Russia) 20,U00 
:120 938 Kharkov, t ".S.S.It. (Russia*) 
:344.8 870 Tiflis, U.S.S.R. (Georgia) 4,000 
357 840 Nijni Novgorod, U.S.S.R. (Russia) 1,800 
375 8111 Kiev, U.S.S.R. (Russia) 20,000 
:385 778 Petrozavodsk, U.S.S.R. (Russia) 2,000 
389 770 Ostersund, (relays Sundsvall) Sweden 750 
:395 7110 Geneva ("Radio-Geneve-) Switzerland 1,500 
4113.6 72(1 Moscow ( "Experimental "), l'.S.S.H. (Russia) 20,000 
428 700 Minsk, L'.S.S.R. (Russia) 4,000 
442 680 1 .a umS.. tu tue (" Radio- I.iutsanne "), Switzerland 6110 
511 587 Ikamar (relays Oslo), Norway 100 
522 575 1.,jubl,jarat (i.aibnchu) Jugoslavia 2,841) 
527 527 570 I' (relays Stuttgart), Germany :300 
530 566 Hannover (relays Hamburg), Germany *300 
5 :31 565 Smolensk, U.S.S.H. (Russia) 2,000 
5 :36 560 Augsburg (relays Munich). Germany 300 
54.5 5.50 Budapest, Hungary *23000 

Input to aerial 
NOTE: Pew of these stations announce by call letters. England and France are 

5 hours ahead of New York; Central Europe, 6 hours; and Russia and 
Turkey. 7 hours -so that it is useless to listen in the late evening. 
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This extraordinary Otranitrmrut is n44 as mangle:( as il looks. though th- degree of filtering used is very high: n portion of the potter (4111)1eetious 

appears below. "Paraplmsiup' takes place in the first audio stare, to avoid introducing transformers. The whole is a working exhibit in the Science 

Museum of South Kensington (London) Engle nd: and Teas designed With the terlrn irai advice of the British It Co.: tubes arc of British 
types and the design is not fitted for American conditions. 

A Perfect Quality Demonstration Receiver 
F 'VOL' had a free hand to design. with- 
out regard to cost, a receiver that would 
give perfect reproduction -so far as 

any I an ear could determine with 
tremendous output, what would you build? 
It is probable that the very interesting de- 

sign which is reprod1(e(l above would not 
occur to you; in fact, under American eon- 

dB' it almost certainty would not. But 
this is the actual circuit which was de- 
signed, after consultation with the engi- 
neering staff of the British Broadcasting 
Company, and which was installed in the 
Science Museum of South Kensington (Lon- 
don), England. 

For the purpose of filling the ems 's 

nudito with reproduced programs, the 
receiver is arranged to work into it dynt 
unit, connected to a straight exponential 
horn, 27 feet long, the bell of which is built 
into the wall of the room, from the outside. 
The horn itself was made of lead-covered 
sheet iron, covered with pitch and felt, to 
prevent any resonance of its own. 

Since the primary purpose of the receiver 
is to reproduce the local transmissions of the 

two Brookman's Park stations, w11iell afford 
(( Londoner his choice of "national" and 

"regional" programs. two tuned circuits 
were provided, and a pair of switches choose 

between them. The transmissions are well 
separated -842 and 1,148 kilocycles; and the 
ten -kilocycle band selectors coupling the 
R. F. stage are (or should be) sufficient to 
keep out foreigners and other British sta- 
tions which, after all, are on the same pro- 

grams. While the amplification of the re- 
ocher is 4101114 'CS:: (nuugh to pick up many 
of the more powerful continental stations, 
this is not its purpose, 

:211031[ 

wIEl01N6 

------L- _?' - - -J 
Fig. 2 

The terminals connect to those correspondingly 
numbered i,, the large schematic diagram. 

Extraordinary Fidelity 
While the Il.F. amplification, therefore. 

is much less than that of an ordinary 
.\mrriean c tau set of late design, 
this receiver is designed for fidelity to 
the highest degree. The characteristic curve 
Ida OS performance shows an' amplification 
which is elmsttult, from 9,1)1)0 to 300 cycles, 
within a single decibel; and which falls off 
from the 1,non -eyele standard less than two 
db. at the lowest point- around 60 cycles. 
However, it is necessary to use an output 
filter to compensate for the characteristics 
of the horn itself. The receiver, operated 
considerably below the ratings of its last 
tubes, therefore gives reproduction of per- 
fect fidelity, with 40 watts undistorted out- 
put. 

While the set is operated f alterna- 
ting- current mains, the t elaborate filter 
systems are employed to isolate different 
circuits and prevent I . . \n automatic 
switch is arranged to put the receiver on 
and off at predetermined times; it has a 

relay which turns 1)n the filaments of the 
tubes, and permits them to heat, before 
plate voltage is applied, 

it will he seen that every stage is double; 
though only one ILF. amplifier is used at a 

time, since one is tuned to longer waves, and 
tale other to shorter. But the push -pull 
detector, with its highly -filtered plate leads, 
is novel for broadcast reception, at least 
(see page 476 of February, 19:31, R.enm- 
Ca.sr-r); and the "paraphase" system of 

(Continued oa page 63:3) 
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Home -Made Intermediates for Supers 
A method of neutralizing these important components which 
will be of interest to all constructors who can match their circuits 

By JOHN OSTLUND 
S4)ME years ago, when I first started to 

)cork with superheterodynes, I sup- 
posed that the intermediate -frequency 
transformers had to be made to peak 

at about 10,000 meters (30 kilocycles) in or- 
der to get good amplification and stable 
performance. 

It did not take long, however, to find that 
the closeness of the two settings on the os- 
cillator dial made this undesirable. Every- 
one, who is familiar with these low- frequency 
intermediates, knows I marked that ef- 
fect is. 

It was, however, easy to remedy this by 
using an intermediate frequency so high 
that the two settings are sufficiently sepa- 
rated to enable the It. F. tuning to elimi- 
nate the undesired signal. 

Other shortcomings of the superhetero- 
dyne, however, were not so easy to remedy; 
at least, they seemed difficult at the time. 
One was that, although the set may he selec- 
tive on as loop, it is exceedingly broad when 
ordinary aerial and ground are used. 

Ilowever, I have been working for a long 
time On the development of a receiver which 
will use any antenna system. Instead of 
the potentiometer, I use a fixed "C bias, 
with a control in the plate lead for regula- 
tion of voltage and volume. Squeal and radi- 
ation are quite eliminated. 

3Iy system is to use intermediates with 
both primaries and secondaries tuned, but 
with neutralization to prevent oscillation. I 
also neutralize the first tuned It.F. stage. 
The result is a receiver which is easy to 
handle, and gives distance, volume and good 
tone with a proper audio amplifier. For 
ordinary room volume, one stage of audio 
is sufficient. 

It is possible to construct the I.F. trans- 

formers in any of several ways; that I em- 
ploy is to use three discs, 2 inches in dia- 
meter, the inner 1 /16-inch thick, and the 
outer ones IA-inch thick, for convenience in 
counter- sinking the screws; with two others 
1 inch in diameter and I cinch thick. 

These are then assembled on a !,-inch rod 
or bolt, as shown (Fig. 1) so that there is 
a forte with two slots for windings. Two 
smaller holes, bored on either side of the 

STARTOc WINDING 
TOCVANO NC 

pal.. 
SEC. 

END Or 
WINDING To 

Cy AND'0- 

CFNTERTAG70-B+- 

(o) START OP 
(E)ENDOF WI DINO WINDINGTO 

TO CO AND'G' CG ANDC= 
2- 

Fig. 1 

The very computt construction of these 1.F. 
transformers is explained in the text. 

center, serve to fasten the whole more 
tightly. 

It is easy to make n coil winder by bend- 
ing a I'u -inch rod for a crank. Threat) the 
longer end of the rod so that a nut nary 
be run over it to hold the transformer; at 

couple of uprights on a piece of board hold 
the rod while it is turned. 

I countersink the two outer discs for 
small screws, to which soldering lugs for 
securing the wire are attached by the nuts 
on the ouuter side. Then I wind on 84 feet 

Sw 4 

of No. 32 D.C.C. wire in each groove, tap- 
ping one winding in the center. Since it 

is hard to wind the wire in regular layers, 
I measure it instead of counting the turns: 
and I like to take all the wire from the saute 
spool, to be sure that it is of the same 
size. 

'l'he center tap (on the primary) will lead 
to "B+ ": the inside or start to the tuning 
and the neutralizing condensers CL' and NC; 
and the outside lead to the tuning con- 
densers CP and the tube plates. On the 
secondary, the inside lead will run to the 
grid tuning condenser CG and the .41 <2 

-volt 
"C" battery lead; the outside lead to the 

tuning condenser CG and the tube grid. 
Two -inch Bakelite tubing, cut to the right 
sire, will fit nicely over the transformer. 

1 used Hanuuarlund 3.5 -mint midgets for 
neutralizing at NC, because they tit nicely 
to the grid posts of the tube sockets. For 
tuning, Pilot 'l icrograds, with a range 
from .011111- to .0(515 -oaf., are suitable at ('l' 
and C(:, as they will compensate readily for 
differences in the coils. If it were not for 
the differences of inductance and capacity 
in the coils, smaller condensers, even as low 
aaS 7(1 unnf., might be used; however, this 
might necessitate lengthening the wire. 

The tuning condensers are fastened to the 
shields; though sulallcr eoupunents might Be 
attached to the transfortiie,s. Individual 
S.-M. shields acre used for these stages. It 
may not be necessary to shield each stage 
of the receiver separately, if proper spacing 
and position is employed; But the whole 
chassis must be well spaced. 

It is very easy to neutralize the inter- 
mediate amplifier. Just tune in a strong 
signal (or use a modulated oscillator); take 

(Continued on piffle 634) 
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Fig. 2 
One of Mr. Ostluud's experimental models, designed for plug-in toils; the switches Sat and Sw3 select the proper R.F. choke for the waveband used. The frequency -changer is a strobodyne; a receiver of this kind should be attempted only by a set.builder with much experience. 
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TEST PANELS AND PRODS 

By Luther C. Weiden 
NOT long ago, battery kit -sets were put 

on the market with drilled front and 
sub- panels, some 30 inches long. These are 
now out of date, and the panels can be 
bought of some salvage stock houses very 
cheap. By using one of these panels, an 
efficient test panel can be built without a. 

great outlay of money, especially if a few 
meters are on hand. 

That the panels are drilled does not nm t- 
ter since, with a little care in arranging 
the meters and switches, etc., these holes 
may be used or hidden. A tube tester nmv 
be included; also On inexpensive ohunnter 
for continuity testing. By using Fahnestoek 
clips at the bottom for antenna, ground, and 
battery connections, a receiver may he 
quickly "hooked up" for test. 

The panel may be set away from the 
"hack board" of the workbench by using 
2 -inch pieces of hakelite or fibre tubing and 
long screws. /'hone -tip jacks may he used 
at the meters and elsewhere for outside 
use through flexible leads and test prods. 

Good test prods may be made ht taking 
NO. H insulated wire, (used on light and 
power lines) and cutting it into the desired 
lengths; leaving the insulation on except for 
about 1/2-inh at each end. One end is filed 
to a point, to the other are soldered the flex- 
ible leads and then taped. 

Another way is to use hollow hakelite 
rods of proper length, through which you 
may pass a No. 12 or 14 insulated light 
wire. File the tips and connect as the 
above. 

TUBE -BASE TICKLER COIL 
By Louis E. Fay 

winding tube -base coils for 80 meters I or above, it is impossible to wind both 
secondary and tickler mm the outside. A 
method that I use is to wind the tickler 

Fig. 1 

A tickler for a l'Y tube -hase roil, with fired 
coupling, is obtained with a smaller (UV) 

base. 

mI an old V 199 base instead of the usual 
,jumble wound coil. 

Wind the secondary on the X base as 
usual. Then take an old V 199 and re- 
move the tube, contacts, and pin. This base 
will fit inside the large X base nicely. Wind 
the approximate number of turns on the 
Y 199 base and solder leads to X lease 

contacts. Then vary either number of turns 
or coupling until proper regeneration is ob- 
tained. ' /'hen pour in melted wax or paraf- 
fin to hold tickler in place. 

A MOVIE ADDRESS SYSTEM 
By Russell L. Woolley 

ATALKIE" operator uses the method 
shown herewith, to make short an- 

nouncements over leis Western Electric 
s 1 equipment without cutting into, or 
breaking the seals of the theatre apparatus. 
The only equipment needed to do this is a 
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Fig. 2 
The mechanical coupling of a pickup to a mao- 
aetie speaker gives an input for as audio 

amplifier. 

portable broadcast set, with a double-cir- 
cuit jack connected across the grid- circuit 
of the first audio stage of the receiver; a 

good "mike,' a center- tapped transformer; 
and four dry -cell batteries. Two old audio 
transformers, with their windings connected 
in series, may be used in place of the micro - 
p1 transformer. 'l'he broadcast receiver 
acts as a speech m11P1ificr; the speaker -a 
magnetic one -is mounted near the pick -up 
unit of the "talkie" system. When it is 
desired to make an rn,momaeement, the 
needle of the ¡mirk -up is rente red oat the 
dia phragni of the speaker unit. 

ADAPTER FOR POLICE BROADCASTS 
By P. L. Pennock 

MANY set owners have asked me, time 
again, if it were possible to get the 

short wave broadcasts of the local police 
stations on their present broadcast re- 
ceivers. 'finis may be clone sometimes, when 
the receiver is very close to the transmitter, 

April, 1931 
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Fig. 3 
An additional inductance in slut across 
a coil lowers the crarelength, if there is not 

too much self -capacity. 

which works only a little ways below the 
broadcast hand; but, as a rule, a short -wave 
converter or adapter will be required. How- 
ever, the method described here involves 
practically no Post and very little time; 
though it is true that the arrangement is not 
very efficient. 

Procure some empty thread spools (of the 
ordinary type) and, at each end, drill al small 
hole to the center, ,jtast inside the flange. 
(Fig. 3 -A). ' /'hen insert one end of a No. 
28 enamelled wire through this hole, leaving 
at least three inches for a lead; and wind a 
layer completely to the other end, passing 
the lead through the other hole (as at Fig. 
311). One of these inductors will be needed 
for each tuned R.F. circuit in the broadcast 
receiver, whether R.F. or detector; but none 
for the antenna coupler, if it is untuned. 

If the receiver has screen -grid stages, lift 
the cap Of the connecting lead from each 
tube until you can slip a terminal lead, from 
one of these chokes, under the cap and make 
an electrical contact with both tube and grid 
lead. Connect the other lead to some 
grounded point on the chassis or tube shields 
(Sec Fig. :K.') and set the spool on top of 
the regular coil; do this with each tuned 
stage. In any stage which sloes not use a 
screen -grid tube, the spool is connected be- 
tween the grid prong of the tube socket and 
the filament side of the tuned circuit. '!'hese 
terminal wires should be polished with very 
tine sandpaper, until they will make good 
metallic contacts. 

It will be found, when this has been done, 
that broadcast stations will tune much 
higher on the dial; and the short -wave sta- 
tions on police, amateur, television and ex- 
perimental w;IVVS will have come up among 
the lower readings of the scale. On a Cros- 
ley "42S" located here ((.'natal, Ohio), 
Louisville, Cincinnati, Akron, Cleveland, 
Richmond, Youngstown, Detroit and Buffalo 
have been heard. I would suggest that the 
local station be expected, but the distant 
ones merely hoped for. 

(Continued 071 page 616) 
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The Radio Craftsman's Own Paffe 
What 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 

A RESISTANCE- COUPLED SET 
Editor, H .%I)I .- CH.%rr; 

I have been a reader of this magazine 
since its birth, and have found no other 
with so much value to the Service \I:as and 
to the experimenter. (I speak in both ca- 
pacities). I am sending a diagram of the 
short -wave receiver I slave bui :t, because 
I think it will he useful to some experi- 
menter. I think that it is performing in 
A I shape, considering that I use no lt.F. 
or screen -grid tubes. As you see, the am- 
plifier has three resistnnce- coupled stages; 
after experimenting with two stages of 
transformer coupling, one transformer and 

CI is a 7- plate, l'2 sin 11-plate instrument 
(capacitis not specified); C3, .001125 -u1f.; 

C'4, .0022 -Inf.; ('5, ('0, C7, each .Illtli -oaf.; 
C8, 1 mf. It is .5 'Regulate:: RI, 113, 116, 

110,000 ohms: 112. 1 :neg.; 114, 1 _ -meg.; 
117, tá- uteg., 105 is a 1I0,000 -ohm volatile 
control and 118 is a I -oluu filament ballast. 
The 

;serial 
J is used for tuning in with phones. 

-\n aerial of about 50 -font length is used. 
While the use of screen -grid It.F'. ampli- 

fying stages before a short -wave detector 
fluty not add as high an amplification faetur 
as in the case of long -wavy broadcast re- 
ceivers, it not only gives greater freedom 
front troubles due to antenna harmonics, 

one resistance stage, etc., I have found that 
the set works more suaothl', clearly and 
strongly as shown. With a stage of re- 
sistance euupliiig fallowing the detector, I 
can control regeneration more easily. The 
state slide in smoothly, instead of bang- 
ing in with it squall, as they did with trans- 
former coupling. I think that, if other short- 
wave fans will try this, they will tinti their 
sets working smoother, and will tune in 
more stations. 

I use it "13" eliminator to supply plate 
current to the amplifier, and two 45 -volt 
batteries, for the detector supply. The set 
does not work so smoothly when using the 
power unit for detector plate voltage. With 
a '71.\ in the last stage, very gourd tone is 
obtained on n 'l'engle den; speaker; on 
which I receive \\-2S.\F, W8XK, \C9XF 
and \-E9CL very loud. 

1 have 8:3 short -wave stations logged, in 
addition to some television stations; letters 
of verification from l'C.1, (;5S \C, LSS, 
1111I3 and Xl)A; have received 613 \\ -, \\'NC, 
(.$S, \\'N I), CM.\, F "l'F, and some other 
stations whose calls seem foreign (UFT, 
LQA, HXC, etc) but which I have no way 
of locating. Yours for better short waves. 

\\'AYxr: Sroacer, 
Beecher, III. 

('floe values of Mr. Starch's receiver are 
as follows; coils are wound on three -inch 
forms with Nu. 18 wire, spaced its own 
thickness; the primary 1.1 has 9 turns in 
each case. For 25 to 40) meters, 1.2 has 5 
turns. 1.3 has 3; 40 -813 meters, 1.2, 10, 1.3, 
a. 70 -100 meters, L2, 23 turns, 1.3 6. Sec- 
ondary and tickler are separated 1/8-inch 
in each case. 

Herr is a standard regen- 
erative she rt Crave detector. 
to which is coupled an 
audio channel giving a 

very good Characteristic. 
flowerer, o glint :care 
work, just as in. brewd- 
casting, advantages of 
R.F. amplification are ap- 
preciable: especially from 
screen -grid tubes, working 
into and out of tuned 

circuits. 

but prevents radia 'un front the oscillator. 
As short -wave recei 'ers become more coul- 
mon, the detector mupleul into the aerial 
will doubtless go, as it has done from 
broadcast-receiver practice.- Editor,) 

AMONG THE "PROS" 
Editor, It.cnn.- Cu.t,-r: 

It is of interest to read the arguments for 
and against the "Stental ' which you re- 
cently described. It has. in say mind..sur- 
passed the hest superheterodyne of today, 
because of its .sharpness of tuning and con- 
trol, for distssswe getting and picking up 
liaises. As far as its construction is con- 
cerned, it is not, nor ran it he, more com- 
plicated than sense of today's manufactured 
receivers. 'l'he whole is vet in the experi- 
mental stage; butt I amn sure that in three 
years the whole radio system of todaty 
mast he rebuilt around it; as the only solu- 
tion to the crowded coedit s of today. 

M. J Itmirr, 
.1/too, Iowa. 

A LARGE CONTRACT 
Editor, Il.cmo-Ca sere: 

I built the "Roll -Your -Own' with a few 
changes; used Auq.erites instead of rheo- 
stats, .0(105 -mf. single condensers, and push - 
pull. The three tuned circuits are in alu- 
minum boxes, the screen -grid tube and coil 
in it smaller can. For an aerial, I use a 
five -wire catgv, fifty fret long, which I first 
erected in 1924. For reproducer, I have a 
large one which I made a couple of years 
ago franc plain airplane cloth: it is 24 

inches square and 7 inches deep, mounting 
n very heavy 't. The tune from this com- 
bination is very beautiful and without noises. 

1 will he glad to try and help out anyone 
who wants to k - more about this super, 
and alms mn it goad loud speaker. 

Grsr.cve SIMMONS, 
228 II' owning -are -, Billings, Montano. 

(Mr. Siuununs, like a good many other 
open -hearted craftsmen, has an idea that 
he will receive al t three letters. He will 
probably be rather surprised art the n ber 
who sure willing to enter into unlimited cor- 
respondence with hint, and perhaps lose 
interest at the fiftieth. Incidentally, we 
fluty say, the least that any inquirer can do 
is to enclose a stamped and self- addressed 
envelope; and to make Isis questions short, 
so that they can be quickly answered. - 
Editor.) 

MEASURING SMALL RESISTANCES 
Editor, lt.cmo-Ca Ayr : 

I see some complaints about :1r. Watson 
Brown's converter from those who could 
not get it to work well. Well, I was in the 
sauce boat; I tried it on a 110 -volt A.C. set 
with a '26 input. No results; I then tried 
at "I3" eliminator and got no results. I 
then took some "talking tape" aerial ribbon 
and wound it around every wire; filament 
leads, "ß" leads, aerial and ground. I then 
mounted the converter and eliminator right 
alongside of a Crosley "Geubox.." Then 
the fun began; and I must say it hats beaten 
any short -wave set I have vet built. 

I nut waiting for an article on a super 
that will give 10 -kc. separation 3n the eon - 
grstrd district here; I think there are many 
other fans who would like to hear more from 
Mr. llntry. 

.\nuuthcr thing which would come in handy 
is an ohmmeter with a range from 1 to 5 
ohms, to measure shunts for meters and 
also for dynamic voice coils. lt.cnto- Cs.ct-r 
is getting better all the time, and I hope 
it keeps on till it has all the others put 
together heat. 

CHARLES l'RIxci,, 
329 Seventh Ave., ,Istoria, L. I. 

(Ohmmters and the recalibration of me- 
ters have frequently been discussed in RADIO- 
Cie %r-r. Sri' page 564, May 19 :30 issue; page 

-t - 

KZ s^ 60 OHMS 

R1% 

SW. COIL 

"400 OHMS 

Left, a circuit whir shoos the ratio of the 
meter's internal resistance to the shunt resistor 
R. Right, method of measurinn u Ig.e U.C. 

resistance. 
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177, Sept. 1930; page 266, Nov. 1930; page 
482, February, 1931 for a resistance bridge; 
etc. 

In the determination of n shunt for a 
meter, the meter itself is the calibrating in- 
strument. In the illustration (at 1) the 
reading of the meter A when the switch 
Sw is open, divided by its reading when the 
switch is closed, is the ratio between the 
two scales. [This assumes that R1 has a 

resistance so much greater than that of the 
meter itself that the latter may be neglected, 
in considering the whole circuit.] From 
this ratio subtract 1, to determine the ratio 
between It :md the meters resistance. 

For instance, suppose the meter has a 
resistance of 30 ohms, and a scale of 0 -to- 
1 milliampere; a shunt R is put across it, 
and the reading drops to 0.25 -ma. The 
ratio of readings is four to one; and it will 

take four milliamperes through the parallel 
circuit of A and R to produce a reading 
of one milliampere on the meter. 'l'he ratio 
of 4, minus 1, gives 3; the meter A has 
exactly three times the resistance of lt, and 
It is therefore ten ohms. 

To prove the calculation, we add the con- 
ductance of the meter (1 divided by the 
resistance, as explained in the preceding 

(Continued on poke 616) 

A Home Telegraph and Phone Set 

THE hardest part about communication 
by code is the receiving it; learning to 

send is comparatively easy, but to under- 
stand a message when someone else is send- 
ing is another natter. To get the necessary 
practice, a simple arrangement like that 
diagrammed here is a valuable assistant. 
Two circuits, such as are shown in Fig. 1, 

are connected by a pair of wires. It si Id 
be easy to find a neighbor who will be in- 
terested in the ideas and cooperate. 

'l'he features of this system are that a 
bell on one set can be rung from the other, 
by means of the double switch; and then, 
by turning on the set, conversation by phone 
as well as telegraphic con ununication is 
made possible. Voice and code may be 
transmitted and received, alternately, with- 
out changing any controls. The sound of 
the code messages is just like that of those 
received out of "the air." 

The set -up illustrated herewith was built 
on the panel of a discarded radio hookup; 
and covered with black table oilcloth, after 
new holes had been drilled and the trans- 
former and socket mounted. 'l'he panel car- 
ries all the parts; it is set into a shallow 
case, which supports it at the corners. 

The "13" supply used is a 1.2 -volt home- 
made storage battery; but six or eight dry 
cells would serve as well. This furnishes 
power for ringing the bell; a heavy -duty 
battery is not needed, as very little current 
is required, and for but a short time. 

A single earphone is used for the "mike "; 
being arranged on a suitable support and 

By A1ILTON E. SAUNDERS 

Fig. 1 

Circuit of the home practice set, one of :chick 
is required at each end of the line; it is simple 

and easy to operate. 

connected to two nickel- plated binding posts 
which are designed to receive phone tips. 

'l'he switch S was obtained from a second- 
hand dealer, having come from an old tele- 
phone box; however, any D.P.D.T. switch, 
with an added- make- and -break contact, will 
sere the purpose. Any suitable junk -box 
parts may be used for the rest of the outfit. 

To operate the set, plug the headphones 
into the jack .1, and connee in the batteries, 
the bell and the key. Before connecting the 
"Line" wires, ,joining this set with its com- 
panion at the other end, set the switch- 
blade P in position b; turn the set on, by 
the switch S and the rheostat R; and see 
if a buzz results when the key is pressed 
down. If not, reverse the terminals leading 
to one winding (either the primary or the 

seconchur') of the transformer T. Connect 
the single earphone at "Mike" in the dia- 
gram, and adjust the pitch of the set's note 
by varying the rheostat It. 

'['hen, with the "Line" wires connected, 
and both sets turned off, the bell of either 
set may be rung from the other by moving 
the switch -blade 1' to position a for an in- 
stant; then return it to b. No buzz will 
result from pressing the key until both sets 
are turned on. 

When leaving the set, turn off the tubes 
at S; this switch also takes the phones off 
the line and puts the bell on. 

'l'he parts used in the set illustrated are: 
one A.I'. transformer ('l'), an All- American 
type "R -21 "; a "peanut" tube and socket 
(V); a rheostat It of suitable value; a 

fixed condenser (C) of .001 -mf. capacity; 
a switch -blade and two contacts (P); a 
D.P.D.T. jack switch, with make- and -break 
(S); phone jack ,I; and eleven binding posts. 

The accessories are, for each set, a bell 
or buzzer; a microphone (for which a single 
earphone may be used, as explained above); 
a pair of headphones; a telegraph key; a 

I1/ -volt dry cell for the "A" supply; and 
about 12 volts of "13" supply. 

('l'he "peanut" tube is not readily avail- 
able in the United States; but constructors 
on this side of the line, who have no Can- 
adian correspondent, may use '99s or, if 
they are available, '30s, for the purpose. 
'['he. batteries and the rheostat value re- 
quired must be determined by the tube 
used. -Editor.) 

Left, front vim.; and, right, the back of the panel salvaged from an old receiver. which mounds the home practice set. The key is mounded on the 
front, which is normally horizontal, and set into a shallots' case; any junk -box parts crin serve the purpose. The phone communication will prove an 

added convenience for students. 
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An Inexpensive D. C.-to-A. C. Convertei 

FOR 
the last twenty years, it has been 

the lot of the writer to build special 
machinery for special purposes. One 
of the most pleasurable assignments 

was a recent sne which necessitated harking 
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Above, "shapes" of currents; below, how an 
A.C. potential of 7R volts R..1 /.S. is derived 

from 110 -volt direct current. 

back to almost - forgotten lore on the design 
of electrical motors, generators, and trans- 
formers. Briefly, it was.necessary to wild a 
device which would make it possible to 
operate an A.C. radio set from it D.C. line 
supply; but the prime requisite was low 
conslruelioa cost. The solution to the prob- 
lem was interesting, simple, effective, and 
inexpensive. __ 

Selecting the System 
The most common method of obtaining 

alternating current from a direct -current 

By R. W. OSLAND 

in a magnetic field; this coil, the armature, 
is shown in the figure as a single turn of 
wire A. The action of this construction is 
reversible; that is, we may turn the arma- 
ture A and generate alternating current, 
(the current being drawn oft' by means of 
"eullector rings "), or apply alternating cur- 
rent to the armature and cause it to turn. 
In the latter instance, we have produced 
an A.C. motor. 

However, we are interested in a D.C. 
motor operable from a light line of 110 
cults. And, by reversing the connections at 
the proper instant it is possible to make 
our single -turn armature rotate as a D.C. 
motor; or, by rotating this hap (in a mag- 
netic field) with the aid of a separate motor, 
direct current man' be drown from the cir- 
cuit- reverser, or "c,Rlnllatatrq'." B. 

Having progressed so far the question 
arose: "Why not make, to work on D.C. a 
motor provided with connections to the 
armature tenmimtting in collector rings, so 
that the A.C. generated :as the D.C. uotor 
armature rotates can he drawn off: "; scone- 

hat in the manner illustrated, by means of 
our single -turn example. In the :ul.NN lie 
the constructional data to follow. For w'c 
have found within the direct- current motor 
a source of alternating current which, hav- 
ing .sine -wave forul, is easily filtered. 

The Converter's Components 
Our equipment, then, world seem to con- 

sist of a D.C. motor .specially equipped wi It 
collect-ow rings and, perhaps, a suudl tilt r 
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source is to gear an A.C. generator to a 
D.C. motor. 

Although the output of the generator has 
a sine -wore (that is, smoothly variable in 
amplitude, 1), Fig. 1) its output must have 
a filter in addition to that w-hich follows the 
rectifier in the' radio set. The cost of the 
three units, motor, generator, filter, was con- 
sidered to be too great. 

The next idea to present itself was an 
adaptation of the system described in the 
article, "Obtaining '13' Power from a Stor- 
age Battery," in the July, 1430, issue of 
Uvula-CRAFT. However, a "square- topped" 
waveform (C, Fig. I), is obtained by this 
means and, with such a high -voltage D.C. 
source (110 volts), it would require a very 
expensive filter system. Something else 
had to be thought of. 

The next idea, and the one finally adopted, 
is made dear 1w reference to Fig. 2. We 
find that alternating current may be ob- 
tained by revolving coil of wire placed 

Fig. 5 (above) 
input (. -I) and output 
(H) filters: the former 
may not be needed. The 
dukes are wound in the 
some direction, one wind- 
ing over tine other, on 
an air -tore, 1 inch in 
dmmeter. 1 inch loue; 

and taped. 

Fig. A (right) 
.I breadboard model of 
the converter; a lamp re- 
ceptacle. not .Mona, is 
required for a "Type 
.Y IT'rmtor. as explained 
above. The apparatus 
need not be .shielded, but 
should he placed at a 
distance from tire re- 
ceiver, and its leads 

twisted. 

system. An insect in the ointment, however, 
is cliseovered upon recollection that it is not 
possible to take a direct current of, say. 
lit) volts, change it into an alternating cur- 
rent of sine -wave form, and still have 110 
volts. This is made clear by reference to 
Fig. 1, which shows the "peak" voltage 
available at A and the "root- mean -square,' 
or average value obtainable after alterna- 
ting the polarity of the current, at B. For 
a peak value of 110 volts, an "It.JI.S." po- 
tential of 78 volts is obtained. Therefore, 
we find that either a transformer or an 
auto-transformer will be needed to step the 
78 volts up to 1111 (or, 115) volts. The 
completed set -up is shown iii Fig. 3. 

The D.C. tor oust have a removable 
shaft; and now coures the dirt work -the 
shaft must be drilled for nearly its entire 
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Fig. 3 
l lnh'rior and e.rt.'rior connections of a eua'erhY 
.I 13.cratt lamp is planed in series with the 
Adan ut field of the motor specified, to raise it 

speed from 1725 to 361)0 r.p.m. 

length to make a conduit large enough to 
accommodate two No. 18 cotton -ena wiled 
wires. (See your local machinist.) Refer 
again to Fig. :1, note that there are two 
brushes, B; the armature, A (shown, for 
clarity, as a single turn); field coils, F; 
and armature segments, S. 'l'he two new 

(Continued on page 621) 

C7 -C8 105-120 V. A.C. 
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11 N FO IZM.ATION 
FU REAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions os 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 treks must elapse between the receipt of a question and the 
appearance of its answer line. 

Replies, magacines, 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. 

HOME -RECORDING "STROBOSCOPE" 
(113) Mr. Newton II. Parks, So. Norwalk, Conn. 

(Q.) In the article, "Home Recording of Radio 
Programs and Speech," in the December, 1930 issue 
of RADIO. CRAFT, the statement is made (page 341), 
that the "stroboscope" makes possible a satisfac- 
tory solution of the problem of maintaining the cor. 
rect speed of disc rotation for recording and re. 
production. How does such a device work; and 
how can it he made? 

(Q.) The stroboscope is a mechanical device 
which depends for its effectiveness upon the "in- 
ertia" of the optic nerve, or, more familiarly, the 
"persistence of vision." By courtesy of the Mar- 
coni Radio Co. of Canada, we are able to repro- 
duce two stroboscope discs; one for use where the 
lighting circuit alternates at 25 cycles per second; 
and one for use on 60 -cycle installations. These 
are shown in Fig. () 113, on page 636. 

\\'hen discs of this type are rotated at the correct 
speed by a phonograph turntable, the lines appear 
to stand still when the disc is illuminated by an 
electric bulb which is lighted by an A.C. supply of 
the stated frequency. 

ATTACHING AERIAL TO TREE 
(114) Mr. Nelson G. Haas, No. Plainfield, N. J. 
(Q.1) Is there a "correct" way of "hanging" 

an antenna between a house and a tree? It seems 
those installed without due regard for the swaying 
of the tree do not stay up very long. 

(A.1) A prulos of this subject we are privileged 
to quote some interesting information gleaned from 
the Davey Tree Expert Co., as follows: 

"Where radio antennas are attached to trees, 
the manner in which the attachment is made may 
determine whether the tree or part of it will he 
killed. Too often the antenna is fastened by means 

t wire that encircles a branch or perhaps the 

main trunk. in those cases where the encircling 
wire is used. no immediate harm will result aside 
from a certain amount of chafing which may or 
may not damage the living hark tissue. But, as the 
trunk or branch grows in diameter, the wire le- 
gins to press against the bark. In a relatively 
short time it becomes deeply imbedded and stran- 

Fig. 0.114 
It is mach more satisfac- 
tory to attach an aerial 
to a tree by a pulley. as 
shown. than by winding 
the :Tire around the trunk 
or a limb. Either a spring 
or a weight may be used 
to keep the aerial at its 

proper tension, 

"The system suggested seil not interfere with 
the life functions or normal growth of trees. It 
will prevent much of the needless injury that has 
often been done to fine shade trees in the past." 

Certainly this is valuable data for the Service 
Man who wants his installation to he as good as 
possible. We might add that it is well to keep 

gulation results, for the sap that flows in the in- 
ner bark is nn off by the wire barrier. The 
death of the branch or trunk quickly follows. 

"1'o avoid the possibility of injury, the safe 
method is to use either a lag hook or a pulley with 
a screw end. These should be attached in the 
manner shown in the illustration," (Reproduced) 
here as Fig. Q. 114), "using first a bit to make 
the holes in which threaded attachments are to he 
turned. The hole bored by the hit should, of 
course, be a little smaller than the diameter of the 
lag or screw, in order that the threads will hold 
firmly. 

COUPLING COIL 

10 TURNS14 
BTC S0.375'1.D 

175 KC 180 KC 
CLOSED ny OPEN r 

71r 
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I MDMFMM MMFf 

.8 190 TURNS C.T 
33 EN 2.0" D 

GROUND 

19 

V - t5o0 KC 

1500 1401P. 

f 

0TURNS (.T 
33 ENA. L0625 -D 

SNIELO, 

Fig. 0.115 
The schematic circuit, with values, of the test oscillator illustrated on page 620, which may be 

operated from either Nhc light line or batteries. A sliding rod is used to adjust the output until 
the set receives the proper signal. 

the aerial itself about ten feet from the leaves 
of the tree; this may necessitate the use of an 
insulator at this distance front the tree end of the 
antenna. Of the two methods illustrated :dove, 
the weight seems preferable; as most springs, 
through the action of strong winds. gradually lose 
their elasticity and are then no longer effective. 

DAYRAD SERVICE OSCILLATOR 
(115) Mr. Manual Smith, Bennington. Okla. 
(Q.) Are there any data available on the use 

of the Dayrad "Type 180" test oscillator; and its 
circuit connections? What type of tube is used 
in the 4 -prong socket? 

(A.) The Payrad "Type 180" portable test os- 
cillator is a relatively new instrument and there 
are few service data available in this connection. 
As shorn in the diagram of connections. Fig. Q. 
115. a type '30 tube is used as the oscillator. 

The procedure to be followed in using this mod- 
ern service oscillator may be of interest: 

First, the black lead of the shielded dummy an- 
tenna is connected to the sliding rod just below 
the unit marked "output control "; the red wire 
being connected to "ground." (The jack switch 
marked '550 -1.500 kc." and "175 -180 kc." should 
le turned till its pointer is in the former position.) 
The other end of the dummy antenna is to be con- 
nected to the set; the black wire attached to the 
antenna lost and the red wire to the ground. 
Turning the line switch on now will put the os- 
cillator in operation. 

The output meter ( Weston "Model 30" type 653) 
is removable for observation in the most conven- 
ient iosition. The "output meter connector," with 
its adapter. serves as the connection between the 
set and the meter. The latter is connected to the 
receiver by removing the output tube and placing 
this in the adapter's tube socket; the plug of the 
adapter is then inserted into the power -tube socket 
of the set. The two leads from the adapter are 
connected to posts C and 3 on the output meter; 
posts 1 and 2 are used if connection is made. 
where necessary, directly to the voice coil of a 
dynamic reproducer or a magnetic, respectively. 

(Continued on page 635) 
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THE BIGGEST RADIO VALUE IN AMERICA TODAY ! 

Official 
RADIO SERVICE MANUAL 

and Complete Director y of all 
Commercial Wiring Diag. rams 

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER 
EVER in the history of radio has there ever been 
published a manual, so complete as this new 
OFFICIAL RADIO SERVICE MANUAL. It 

is a veritable encyclopedia of service information - worth 
several times its regular price. It is invaluable not only to 
the Service Man, but to everyone interested in radio. 
For this Manual there has been collected available wiring 
diagrams and data of nearly every commercial set, of which 
there is any record, manufactured since 1927, and many 
earlier ones. 

Additional service data for new receivers, as 
they appear on the market, will be supplied at 
a trifling cost so that the Manual might be kept 
up -to -(late at all times. But that is not all. 

Service Information 
The OFFICIAL RADIO SERVICE MANUAL 
contains a comprehensive instruction course for the 
serviceman, giving practical information from every 
angle on how to service the set. Here are only a 
small number of the articles mentioned: 

I{ 

Antennas 
Amplifiers 
Automotive 
Condensers 
Detectors 

Eliminators 
Meters 

Radio Power Supply 
Systems 

Tubes 

Radio -Phonograph 
Equipment 

Resistors 
Short Wave Sets 
Speakers 

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. 

What They Say 
NOTHING CAN COMPARE WITH IT 

1 have rnrhed Iny ropy or the riFF't'i AL RADIO SERVICE 
5IAN1'.LL. I expelled it scold be goat for I think von 
Mane a, marli RA any of (Item what the as erase radio l 

a ailla. but I'll wager not ter) many " expected to rerel,e a 
bulk comparable to this nne. I think you deserve a lot of 
, redit fur bring the first to put out a real sen ire manual 
that the amateur or professional ran make goal everyday use 
of. It's a 

o 

good practical book and one that every service man 
n III be proud of. -F:. D. H.tN.t, lias Intl, Mich. 

BEST BOOK IN THE FIELD 
7 received your balk OFFICIAL RADIO SERVICE MAXVLL 
and I find 11 1e as )et the hest lank I have found in this 
Held of radin. Tou are well Justified in that this is the 
leer of se Ire manuals. I w ish you all the SlirrPSS possible 
in the publishing of future honk= on radio which are sure of 
great nere- site.- WII.1.1.1)I It ItROWN, Itnarn Radio Service. 
lal ll Burk l nghani Street. Toledo, Oblo. 

WORTH A GREAT DEAL MORE 
Betels eel your ropy of OFFICIAL RADIO SERVICE MANUAL 
ami alit greatly pleased w Ith same. It i' worth a great deal 

Ar than It costs. -IL %IIOI.D A IOUIF:R, 41 Rutland Aye., 
rlington, N. J. 

A VERITABLE GOLD MINE 
i received the OFFICI.(7. RADIO SERVICE MANUAL. I 
ant well pleased. It L a veritable gold mine for the Service 
Ilan.- EUGENE 111NFOttD, Arkansas City, Kansas. 

MAGNIFIQUE 
Reeised my copy of the OFFICIAL RADIO SERVICE 
Mt.ANUAL this A.M. "She is what ,at vu him? Mas- 
otti/owl Exquisite" A timely all for the troubled set s. 
Thanks. -E. 11011'E, l I It W. Dauphin, Philadelphia, Pa. 

HUGO GERNSBACK, Editor 
CLYDE FITCH, Managing Editor 

Over 1,000 Illustrations, Diagrams, etc. 
352 Pages - 9 by 12 inches - Weight 3 lbs. 

MAIL COUPON 

TODAY! 

Prepared Especially for the Radio Service Man! 

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

As per your special offer, i enclose herewith $3.50 
for which you are to send me, postpaid, one copy of 
die OFFICIA!. RADIO SERVICE MANUAL. 

R.C.431 

Name 

Address 

City . .. State 
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Dr. T. O'CONOR SLOANE 

Will Teach You at Home! 
w(NE w'Ito r.tN it \ I) A It WRITE a.tn study 

Chemistry through our simply prepared rya r,e. YOU 
don't need a higher mitt, at ion, and you don't need 

stir pres ions experience or preparation. Chemistry is not 
harder to understand than electricity or radio. Just plain 
sense and ordinary observation powers. 

Laboratory Outfit Free 
THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you ai part of your Cunre. without extra 
charge, makes w. 

t 

t the owner of a Laboratory, containing 
all the materials and Instruments used by a full - fledged 
chemist. This working kit, which Is shipped to you at 
t he outset of the course, berornes your permanent property. 
It 1s a sturdy fitted wooden cabinet rmtalning o 

e 
r 100 

pieces oI laboratory apparatus and chemical supplies. 

We Can Teach You At Home 
Our faculty knows just how to mold you Into a kilful 
laboratory worker. TIE HEAD OF OUR STAFF IS 
DR. T. O'(tONOR SLOANE, s ienti,t, engineer and author 
of wide repute. Hr has had nwtre than fifty years of 
teading experience. Our course fits you for an Immediate 
proltlun in a chemical laboratory. and you do not have 
to give up what you doing t to learn it. During 
evenings and week-ends 

now 
>nu can 

s 

work at Mme on the 
fascinating experiments and the delightfully simple but 
comnrehensis e lessons. 

Big Money in Chemistry 
CHEMISTS ARE. WELL PAID MEN. Not only will 
our training help you to get a better jnb, but a worth- 
while start on a new Mel. You can patent the work of 
your hands and your brain, and perhaps make millions of 
dollars on a new chemical disco cry. 
Ever day the newspapers and nmgaxines are full of new 
Items reporting new chemical dtiroseries -in minhag. In 
electricity. in fmalsturts. In sanitary and medicinal apPll- 
ances, in paver- making. rubber. steel, iron. dyestuffs, lelt- 
tlles. In fart In every well known Industry -and behind 

-each of these turn ovcrl es stands 
s 

swell- trained chemist 
who knew how to take advantage ofopportunityt 

No Exaggerated Claims 
THE INSTITUTE DOES NOT CT.AIM that every chemist 
dmakes millions, nor du s e guarantee that you still lutme- 

iately get a ink paying 510,0110 a year. Rut titan, 
have done it anal there Is no reason why you can not du 
11 too. Often enough you read or hear about men who 
have found the highest recognition, from small. Inconspicu- 
ous beginnings, and yon wonder how they got the "lucky 
break." Why. 

s 

, wonder yearningly, couldn't you oe 
suds a "lucky" fellowl You can be -but you hate to 
meet luck half way. 

Get Started Today! 
IF TOT' WOULD I.IRE TO KNOW MORE ABOUT 
CHEMISTRY, and if you are sincere In sonar desire to 
get out of t he tread -mill of jails anxiety and wage de- 
pendenre. If you hate ambition enough to want to become 
a chemist, and perhaps a famous one some 

become 
law. son will 

not wall until tomorrow to find out hose to go about lt. 
MAI!, the coupon below today- There Is no charge and 
TM further obligation. You will be stool, asking us to 
write you about something that you want to know. 

r 
Chemical Institute of New York, Inc. 
Dept. RC -ait 
19 Park Place, New York. N. Y. 

Please send t at once, without any obligation on 
my part. your a Free Rook "Opportunit les for Chem - 
lits " and full particulars about the Experimental 
Equipment siren to ever' student. 

NAME 

ADDRESS 

CITY STATE 
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The Radio Craftsmen 
(Continued from paie 612) 

issue) to the conductance of the shunt, to 
obtain the conductance of the parallel 
circuit: 

1 1 4 

30 10 30 

The total conductance of the parallel cir- 
cuit is four times that of the ureter alone; 
so, while 1.0 milliampere flows through It1, 
0.75 -unl. is carried by R and 0.25-ma. by 
the meter A. 

However, while we can adjust shunts to 
any' meter in this manner, we do not learn 
the resistance of the shunt unless we know 
that of the meter. To fiml this out by 
measurement, we must have some precision 
standards: It source of voltage of known 
value, it resistor of known value, or another 
nailliauuueter of similar precision. With 
any two factors known, Ohm's law permits 
us to calculate the third. 

Given, however, a meter the resistance of 
which is known, we may' use it as an ohm- 
meter [as shown at 21 by the rule which 
has been given above. It may be necessary, 
however, to use a shunt on our meter to 
bring up its scale to a point which permits 
accurate determination of a low resistance, 
such as that of a voice -coil. 

Let us sat' that we have put across our 
original meter a shunt (as at 2) of the 
value of 3 1/3 ohms; the scale of the 30- 
ohm movement is multiplied by ten. The 
effective resistance of the parallel circuit 
of the meter A and its multiplier lt is 3 
ohms. Putting a 41/2-volt battery in series, 
11V means of the 400 -ohm resistor R1 and 
the rheostat 112, we bring up the current 
through the entire circuit to 10 ma.; we 
read 1 ma. on the meter's settle. We then 
close the switch Sw and put the coil in shunt 
across the milli: ter; the needle of the 
latter falls back to 0:4 nut. 

By our previous rude, the shunted coil 
has acted as a multiplier to raise the con- 
ductivity- of the circuit 21/2 times (1 divided 
by 0.4 equals 2.5). Subtracting 1, again, 
the resistance of the meter and multiplier 
is 1.5 times that of the coil. Time shunted 
meter had a total resistance of 3 ohms, we 
know; consequently-, that of the coil is 2 
ohms. 

It will be observed that we have used a 
resistance (R1 -11.2) to lessen errors which 
would be caused ht the internal resistance 
of the battery, and by the internal resist- 
ance of the meter. (hit of 450 ohms in the 
series circuit, only 3 are due to the shunted 
meter, and the error is less than One per 
cent. No calculation of this kind, of course, 
is more reliable than the readings of the 
meter over its scale; and only with a pre- 
cision instrument can certainty of any such 
degree be obtained. 

We trust that this will be of help to some 
of our readers. The little table following 
may be useful. It shows the ratios of the 
value of the external resistance R to that 
of the teeter [in circuit 11 as the needle 
drops from full scale [1 num.] to the given 
readings, on lt being shunted across the 
meter. 

Obtain Value of Ill 
When Needle of Meter Multiplying Meter's 

Drops from 1.0 to Resistance by 
0.95 19.00 
0.90 9.00 
0.85 5.67 
0.80 4.00 
0.75 3.00 
0.70 2.33 
0.65 1.86 
0.60 1.50 
0.55 1.22 
0.50 1.00 
0.45 0.82 
0.40 0.67 
0.35 0.54 
0.30 0.43 
0.25 0.33 
0.20 0.25 
0.15 0.18 
0.10 0.11 
0.05 0.05 
0.00 Short 

For the value of the meter's resistance 
in the last column, of course, it is neces- 
sary with the arrangement of 121 to take 
the effective value of the parallel circuit 
-\ -1t which includes both the meter's move- 
ment and the last shunt previously used for 
resistance calibration -that is, in Fig. 1, 
It is determined by multiplying A alone by 
the ratio above; but, in Fig. 2, the coil's 
resistance is found by figuring from the 
combination of A and It -at resistance less 
than that of either alone. It will he seen 
above that a measurement of this kind is 
most accurate when the value of the external 
resistance is nearly equal to that of the 
meter in combination with its multipliers. - 
/sdilor,) 

Radio -Craft Kinks 
(Continued front page 610) 

(The principle of this kink, shown schema- 
tically in Fig, 31), is that two inductances 
in parallel with each other have an effective 
value lower than that of either. Our readers 
may find other ingenious adaptations of the 
saute principle.-Editor.) 

ABSENT TREATMENT 
BODY- CA PACiTY has hee'n dealt a tell- 

ing blow by an English experimenter 
who writes Popular ll'irelexx: "If there is 
trouble about " -his short -wave regenerative 
detector, obey sly -"I tune it, right up, 
even to squealing point; then, at suitable 
distance. I set an absorption waveneter, 
time it to c'lit out the transmission, recline 
at ease, leave the set :done and then revolve 
the wavenaeter :done." 

Another form of "tosser" which may in- 
terest the short -wave fan who likes to re- 
cline at case while tuning in Ha,j,ji I-ias- 
san's Hennaed Houris, broadcasting from 
the Hedjaz. 

BLOW -OUT INSURANCE I\ England, the radio dealer who sells 
a set on the installment plan, with a 

year's guarantee, must keep the tubes in 
working order or replace then!, say the 
courts. 

Evidently the haw agrees that "the tube 
is the heart of the set." 
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Deluxe Two -Volter 
(Continued from page 59S) 

Three Silver- Maraho/1 R.F. shielded coils, 
type "121" (14, 26, 38) ; 

Seven Silver -Marshall R.F. chokes, type 
"275" (12, 13, 23, 24, :36, :37, 46) ; 

One Silver-Marshall illuminated drum dial, 
type "810 -1t" (25), with pilot light (73); 

One Electrad "No. :3 Super- Tonatrol; 50,000 

ohm potentiometer type (33) ; 

One Electra(' "Truvolt" resistor, type "B- 
250" (70); 

One Elect rad "Truvolt" resistor, type "B- 
:30" (71); 

One Iaeclrt,d `'1'ruvolt" resistor, type "C-8,' 
with three extra adjustable taps (72); 

Two Electrad filament switches (48, 69) ; 

One Fleehtheim midget condenser, .001 -mf., 
type "M -E" (t5); 

One Flechlheiut midget condenser, .006 -mf., 
type "M -J" (47): 

Nine Flechtheim midget condensers, .01 -ulf., 
type "M -K" (6, 10, 11, 17, 21, 22, 30, 34, 

35); 
Three Flechtheim by -pass condensers, 1.0- 

tnf., type "ß100" (41, 53, 56) ; 

One Flechllteittt by -pass condenser, 2 -mf., 
type "11200" (49) ; 

Five Dnrhmu "I'owerolun" metallized re- 
sistors, 50,000 ohms, type "M.F.4" with 
pigtail terminals (7, 18, 29, 42. 52) ; 

One Durham "1'nwernhni" metallized re- 

sistor, 40,000 ohms, type "M.F.4" (58); 
One Durham "l'owerohni" metallized re- 

sistor, 60,000 ohms, type "M.F.4" (50) ; 

Seven sockets, "US -t pe" (8, 19, 31, 43, 59, 

54, 60) ; 

Five Amperites, "No. 631," with mountings 
(9, 20, 32, 44, 55); 

Two Amperites, "No. 630," with mountings 
(61, 61A); 

Four Miller or X -L midget variable con 

densers, 3 mild. to SO neuf. (5, 16, 28, 40) 
One Thordarson A.F. transformer, type "1t- 

260" (51); 
One Thordarson A.F. transformer, push -pull 

input, type "T- 2922" (57) ; 

One Thordarson A.F. transformer, push -pull 
output, type "'T- 2903" for dym repro- 
ducer; or type "T-2880" for magnetic re- 
producers (62) ; 

One I:veready "Air -Cell" "A" battery; 
Four Isreread!, 45 -volt, large size "Layer - 

bilt" "B" batteries, "type 486 ", 
()ne roll of Condo) solid -core hook -up wire; 
Eight binding posts (1, 2, 63, 64, 65, 66, 67, 

68) ; 

One aluminum sheet, 14- to 16- gauge, size 
15 x 20 in.: cut and bent to form the 
chassis, which measures 10 x 15 x 21/, in. 

high. 
Two DeForest "Type 430" tubes (43, 54); 
Two DeForest "Type 431" tubes (59, 60); 
Three DeForest "'Type 4:32" tubes (8, 19, 

:11). 
Diagrams of the "Deluxe 2- Volter" 

be obtained by writing to Mr. Cisin, in care 
of Rames- Cxer-r, and enclosing a 2c stamp. 

WAVELENGTHS FOR THE MOVIES 
JUST' below the broadcast band, in the 

region of experiments, the movies have 
been granted two wave channels, of 1552 

and 1556 kilocycles, for use in facilitating 
the cotnnnmications necessary during film- 
ing expeditions. 
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Groping .. 
Groping ... 

AGAINST A BLANK 
WALL OF TROUBLE 

A ik 

T HE chances are it's resistor 
trouble -but he doesn't know. 

And besides, there's nothing to tell 
him what types and values this par- 
ticular set requires. 

An I.R.C. Replacement Guide in his service 
kit would make it clear as day. He would be 
through with this set and on to the next in one - 
tenth the time he now takes groping in the dark. 

Thousands of successful Service Men have 
speeded up their work with this wonderful 
Manual -and permanently cured resistor trouble 
by using I.R.C. Metallized Resistors. You can 
get the Guide FREE with the purchase of ten 
Metallized Resistors -or it may be bought for 
50e. Loose -leaf sheets are mailed periodically to 
every holder of the Guide -and keep it con- 
stantly up to date. Fill out and mail coupon today. 

INTERNATIONAL RESISTANCE CO., Philadelphia 
Makers of I.R.C. Precision Wire Wound Resistors 

Free with 

purchase 
of ten 
Resistors 

INTERNATIONAL RESISTANCE COMPANY 
2006 Chestnut Street, Philadelphia 

Gentlemen: - 
(CHECK OFFER YOU ARE INTERESTED MI 

I enclose SOc., for which send me Replacement Guide. 
Please send price list of Metallized Resistors. I wish to purchase assortment of 
ten, which will entitle me to Replacement Guide free. 

Name . 

Address 
City State 

Note: -All orders for Resistors referred to territorial Jobbers. c-4 
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The 2nd 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- 
lished 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! 

GEBNSBACK PUBLICATIONS, Inc.. Hf'-4 
96.98 Park Plate. New York. N. Y. 

1 enclose $a 50 for \Odell >,ta are to enter 1111 ub.i rpa í1111 

Irr the Supplements of the OFFICIAL RADIO SII:IN'll'E 
\I.tNI'AT.. It It under+b..l that the Stipple :nrnl+ nIII he 
nailed to me at least sir tintes during the tear. Ne Sump!, 
ment pill he sold singly. 

Name 

.tddre,s 

Citi 

Some of the features 
in the second Supplement 

Completely revised index for the entire OFFICIAL RADIO 
SERVICE MANUAL. 

Table of trade names in alpr.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 

Canadian Marconi 
Canadian 

Westinghouse 
Sears -Roebuck 
Amertran 
Knapp "A" Power 
Edison 

Splitdorf 
A.C. Dayton 
Majestic 
Kennedy 
Sparks - 

Withington 
Robertson -Davis 
Lincoln 

Priess 
Garod 
Grimes 
R.C.A.- Victor 
Fada 
Silver -Marshall 
Telephone 

Maintenance 

SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE 

$3.50 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: 

February 1st April 1st June 1st August 1st October 1st 
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ONT. 

END. 

I OHMS 

'24 
\ 

375 
OHMS 

REPRODUCER 
A02MF SOCKET 

I 
OET. 1 .02-MF. 

I 4 i RFC. 45 Í 

I ONMS .. 

11111114 

25000 TO 
40.000 
0NM5 

25.000 
OHMS 

0.5MF. 

MERSHON 
t- 8 M . PRI. 

0.5 MF(25- 
CYCLE SETS ONLY) 

? Q 
2.5V 8 uOV. 

A.C. 

Fig. 1 

Circuit of the Crosley ".Model 48" or "II'init" illustrated on pane 603; the small coils attached 
to the primaries arc single turns around the grid ends of the secondaries 

New Radio Devices 
(Continued frone page 603) 

LINE -VOLTAGE CONTROL UNIT 
SO far as we are aware, the "Compensator" 

illustrated in Fig. Il is the first device 
put on the market in such shape as tu be 

adaptable to existing receivers by simple 

00 20 100 110 120 130 140 
LINE VOLTAGE 

Fig. 3 
Input. hori:ostal; 

output, trrtirot. 

Fig. 2 
T lu c "Compe,sat- 
or's` winding is 
arrannel thus on 

flic core. 

plug connections, while actually adding volt- 
age to the radio set when the line voltage 
drops. It is manufactured by the Solo Cor- 
poration and is manufactured along sound 
engineering lines. 

The principle of its operation may he com- 
prehended by reference to Fig. 2; the unit 

operates as a special type of auto-trans- 
former shunted across the A.C. light line 
(it will not work on D.C. circuits). Re- 
ferring to Fig. 2, winding .'L funeti.ms as a 

standard step -up auto-transfo ru ter khan the 
line -voltage drops below predetermined lim- 
its; this action builds till normal voltage is 

reached at this point. 
Now, the section C of the core functions 

slightly under the "saturation knee" of the 
iron's permeability and, when the line -volt- 
age rises, the increase of saturation in the 
core section C forces a great portion of the 
flux through the higher- reluctance path II. 
This eauses an auxiliary coil of opposite 
polarity to counteract the excess voltage; and 
the unit thereby functions tu deliver u 

smoothly corrected and steady flow of cur-. 
rent. Its characteristic is shown in the graph 
of Fig. 3. 

With an input potential of 95 to 13.5 volts, 
the Supt "Compensator" has a capacity of 
loo watts. Its installation consists of simply 
inserting the radio set's plug into the "('otn- 
pensator,' and the plug of the latter into 
the power- supply receptacle. 'l'he unit 
weighs I', lbs. and its dimensions are :311t x 
4 x :11 :, ill. deep. 

DUPLEX RADIO OUTLET 
TIII': unit shown in Pig. I is the "No. 
_IIi' radio outlet manufactured hy the 

Arrow -I la rt & Ilegenlan Electric Co. One - 
half the receptacle is for the power con- 
nection of the radio set; the other the an- 
tenna and ground connections for the input 
circuit of the radio receiver. 

Fig. I (above) 
The duple.' convenience outlet. 

Fig. H (left) 
.I ppearanre of the "L'nmpensator." 
nn ou tomnt it line- ;oltnor rewda tor. 

. . Get the 
RADIO 

TRAINING 
you need at home 
in your spare time 
IN order to help you learn radio in the shortest 

possible time, RCA Institutes, Inc., was es- 
tablished. You may study radio at home in your 
spare time ... or at any one of the Institute's 
resident schools throughout the country. 

It is not hard to study radio the way it's taught 
by RCA Institutes. You learn radio by actual ex- 
perience 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 num- 
ber of hours a day at home in your spare time. 

The RCA Institutes Home Laboratory Training 
Course teaches you in a most thorough manner. 
You learn about servicing and selling, operating, 
radio telephony and telegraphy...also instruction 
in sound motion picture installation, mainte- 
nance and repairs. And you receive at no addi- 
tional cost the complete RCA Institutes' home 
laboratory equipment, a modern outlay of ap- 
paratus furnished to every student, enabling 
you to easily solve radio problems. 

Home Training Course by America's 
Finest and Foremost Radio 

Training Organization 
This home training course and free laboratory 
equipment are backed by more than twenty 
years' experience. 

Send for our FREE BOOK Today! 
Everything you want to know about radio ... 
describes in detail the home training that has 
placed thousands of men in good paying positions. 

RCA Institutes, Inc. 

RCA INSTITUTES. Inc.. 
Dept. NI' -t. 
75 Verick St., New York. N.Y. 

Gentlemen: Please send me your FREE 
book which tells about the many oppor- 

tunities in Radio and about your famous laboratory method 
of radio instruction at home. 

Nam 

Add:, - 

Occupation 
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Fig. J 
.4 complete oscillator -meter combination for 

receiver adjustments and tests. 

It presents n neat appearance, due to the 
use of Moulded bakelite. A scored metal 
dividing plate renders it quite impossible 
for one -half the unit to short to the other; 
the scorings make the plate tit properly in 
the outlet box. Its mechanical proportions 
are such as to enable it to be Mounted in 
standard outlet boxes, like other electrical 
fittings; its design has received the approval 
of the Underwriters' Laboratories. 

This two -gang outlet is dearly lettered 
"power," "aerial," and "ground." However, 
nothing is left to human error; a "polarized" 
plug is furnished as part of the equipment. 

RADIO -CRAFT April, 1'l.3l 

COMPACT SERVICE OSCILLATOR 
IFig. J is shown the "I' lyrad Type 

' 180" test oscillator, developed by the 
engineers of The Radio Products Co; its 
design is particularly flexible and compact. 
A g its attributes only be Mentioned its 
use as, (a) self -modulated broadcast-fre- 
quency oscillator; (b) self-modulated inter - 
mediate frequcnc'v oscillator; (c') output in- 
dicator; t' pltrator; sensitivity- indicator. 

It is a portable unit, using the type '30 
2 -volt- filament tube. The lighting current 
may be obtained front either two dry cells 
in series, or as 110 -volt light-line. A 17 -ohm 
limiting resistor is required when the "A" 
supply is a t -colt storage battery. A Bur- 
gess "II" il:ittery, which completes the cur- 
rent supply, connects to two leads in the 
battery compartment. 

Included in the ease are a d ' itn 
tenna, an output meter connector with 
adapter, an I.F. amplifier connector, and 
warranty and registration cards. 

A "TALKING PILLOW" 
AC1'HOI-GH not a new idea, the head- 

.-equipped pillow recently put on 
the market by Itt'.'u Victor Co., Inc., and 
shown in Fig. K. has aroused considerable 
interest by it. novel appearance. It is of 
regulation hospital size, and made Of spe- 
cially scleltt'iI .gnge rubber in which a 
sensitive radio reproducing unit is con- 
cealed. It is so constructeil that, although 
the sound permeates the pillow, it cannot 

Fig. K 
There is a radio reproducer "t this pillow. 

be heard except by resting the head on the 
pillow. 

'l'he new pillow may be sterilized like an 
ordinary pillow, and the pillowcases changed 
at will. .\. long cord is supplied to connect 
the "singing" pillow to the radio output 
connections. 

It was especially designed for use in hos- 
pitals, to replace ordinary headphones which 
become irksome and chafe when worn for 
any length of time. The use of a loud 
speaker is not a solution to the problem; 
since its operation may be disturbing to 
patients in var. s stages of illness. It is 
useful for insomniacs, or to relieve the 
tedium of lung ,journeys. 

How Would You Like to Know! 
I -Where you can save money by purchasing at bargain prices mail order radio merchandise? 
2 -How you can keep posted on "Whats New in Radio ?" 

This Hand Practical Portfolio 

Every subscriber lo our service receives 10 by 12.i nrh accord ion portfolio 
made of a durable material, in which to save the valuable data re send you. 

NATIONAL RADIO TRADE DIRECTORY 
303 Fourth Avenue. New York. Dept. RC. 
Combmen: 

Enclose,' please fund $1.011 for mar year'. .11b- rrlptlon to .cour "1110 ylatl- and 
"Radio Information SerY i.e. It Is under.t,aal that you are to Pitt my name 
oat .lend list to revel,e mailing.. ineluding rotators. bulletin:, price lusts, samples, 

Ne. I um also to remise free n 10 by 12 -inch accordion portfolio. 

NAME 

ADDRESS 

CITY STATF 

3 -How to receive mail from leading radio mail order 
houses, manufacturers, jobbers, etc.? 

4-How to have your radio problems answered; where 
to locate the manufacturer of a certain product; the 
name of a jobber handling an item you wish to se- 
cure; the manufacturer of a trade- marked product? 

Your name is placed on our stencil list to receive for 
a year's time a constant supply of advertising matter, 
catalogs, circulars, price lists, samples galore. 

You are privileged to write us at any time, questions 
pertaining to radio trade matters and receive a prompt 
and detailed reply. 

No live radio dealer, fan, amateur, experimenter or 
professional can afford to be without our comprehensive 
service. Our business is the nerve center of the radio 
industry, reaching out everywhere, collecting data from 
every available source, maintaining the most complete 
service of its kind in the world. 

You will realize that the amount 
we spend for postage alone does 
not cover the charge for our serv- 
ice. The $1 subscription fee 
barely pays the necessary expenses 
entailed in mailing. 

A subscription to our service will 
many times the small cost of $1.00. 

If there is any additional information you may require 
before subscribing, write for further details. 

all $ 
for 1. 

actually save you 
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D. C. --A. C. Converter 
(Continued (ruin page 613) 

lends through the shaft connect at one cod 
to collector rings; at the other they ciinmeet 
to armature segments. 

If the motor is of the "bi- polar" type, 
the leads are to he carefully soldered to 
two armature segments diametrically op- 
posite each other, as shown at A, Fig. 4; 
but, if it is of the 4- pule" type, tu four 
equidistantly- spaced armature segments, as 
at B. This will result in obtaining approxi- 
mately 60 -cycle ;\.t'., at 78 volts, if the 
mutter has 24 to 28 segments and is a bi- 
polar unit rotating at about 3,600 r.p.m.; 
or a 4 -pole one rotating at 1,71)0 to 1,810 
r.1.uu. The available power output will 
depend upon the size of the motor; that 
shown in Fig. .\, as M, is rated at 240 
watts and delivers sufficient current to 
operate average 8-and 111 -tube electric sets. 

Co/lei-tor-ring 
(3600 r.p.m.) 

Fig. 4 
ro tneefion.e of a bipolr motor 
at .1; for a 4 -pole motor at B. 

The autotransformer used in this installa- 
tion ('l', Fig 3) was made by winding a 
primary of 400 turns of No. 21 cotton- 
enamelled copper wire over a form Ica 
inches square and two inches long. About 
72 silicon -steel laminations, 1/65 -in. thick, 
will fit into this space. Over the primary 
are wound three lavers of Empire cloth, 
and then, in the saine direction, the second- 
ary. ('l'he inside end of this secondary is 
to be connected to the (outside of the pri- 
mary.) The secondan consists of 225 turns 
of No. 18 cotton- cnalucllcd wire, tapped at 
the 1511th, I75th, 200th, and 225th (outside 
end) turns; the latter lead bringing the 
available output potential to 121) volts (or 
the saine value as the lighting service in 
most sections of New York Pity). Lengths 
of "angle-aluminum," drilled and bent into 
shape, bolt the core laminations together. 

The Filter System 
Adequate filtering was obtained Inc fol - 

lowing the construction and wiring details 
for the input circuit A of the motor, and 
the output circuit B of the anrfotraunsforuier 
as shown in Fig. 5. 

Note that four fuses, F, guard the in pat 
and output of the I).C. -A.C. eunverter. The 
exact values of the filter condensers will 
vary in every installation. They depend 
upon the nwt.ir used and the efficiency of 
the construction, and are to be determined 
by trial. The writer used individual 1 -mf. 
units of the "replacement" type designed 
for radio service; building up each bank by 
paralleling the condensers until the correct 
degree of filtering was obtained. Each bank 

RADIO -CRAFT 

is to be taped. Whether it is desirable to 
ground the core of the autotransforwer and, 
perhaps, the motor frame, to reduce hums, 

is to be determined by trial. The motor 
must be carefully balanced on a heavy 
baseboard supported un sponge rubber (such 
as four bath sponges); since any unbalance 
may cause hune! 

The Collector Rings and Brushes 
The details of the collector rings It are 

shown in Fig. 6. 'l'he exact specifications 
will cary in each instance. The particular 
cunstruction followed is shown. The flanges 
1: are screwed tu the wood pulleys un which 
the copper rings It are fastened; and set 
screws Iudd the flanges in place on the Pil- 
low motor shaft (through which run the two 
Nu. 18 lends from the motor segment!: S to 
these two collector rings. 

'flac brushes are graphite Idocks, haying 
the dimensions shown; they are tu be curved 
slightly on the inside surface to lit closely 
the curvature of the collector rings. 'l'he 
phosphor- bronze springs holding them in 
place do so only by friction -they acre not 
otherwise fastened tu the graphite Inrushes. 
These springs, seven in number for each 
brush, are :31/2 ¡MA U'S 10111g, and are soldered 
at one end. At this end they are to be 
drilled for two wood- screws; and then are 
they to be nmunted on top of a wood post 
\1', of the correct height for the particular 
set -up. 

The author will be glad to answer inquir- 
ies regarding this inexpensive and effective 
I).C. -A.C. converter, ',omitted return post- 
age is enclosed. Good Luck! 

Fig. 6 
Details of collector rinn and brushes, connec- 
tion strip f) is optional. The dinmensions, of 
course, may be altered to suit the apparatus 

used 

Equipment Required 
One General Electric 11.5 -volt Type SD, 

compound wound motor, 1,725 r.p.m., (28 
segments) I '6 -h. p., 2 amps.; 

Twenty -four Radio Trading Company, ny, No. 
170:3 rep Iacement condensers, 1 oaf. each; 

Two (General f;lectrie porcelain fuse 
blocks, FI, F2; and two 2 -amp. fuses; 

Two General Electrie porcelain screw - 
type plug receptacles, RI, R; 

Four pounds Ni . 21 cotton -enamelled 
copper wire (for filter chokes and auto- 
transformer primary); 

One pound No. IN cotton-enamelled cop- 
per, wire (secondary of antotransforuer 
T); 

One roll. friction tape, 1 / -I1). size. 
See text for descriptions of the following 

material; collector rings. core -iron; collector 
Inrushes; baseboard. 
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IT'S EASY TO 

IDENTIFY 
1931 TUBES 

Look for Power 

Tube Refinements 
The loud- speaker voice can be no better 
than its power tube lungs. That is why 

De Forest engineers have spared no 

efforts in refining power tube design. In 

the De Forest 445 Audion: 

1. Special alloy filament insuring intimate contact 
between coating and base meta. Extreme rug- 
gedness. Uniform resistance throughout life. 

2. Mica spacer maintaining proper spacing of 
elements for positive characteristics. 

3. Ceramic spacers keeping mica spacer clear 
of grid. 

4. Ribbed or reinforced plate insuring uniform 
operation at all temperatures. Buckle- proof. 

5. Molybdenum grid wire -20 times the cost of 
usual nickel -with extreme melting point per 
mining complete degasification. 

These and many other advanced fee. 

tures found in every type of fresh De Forest 

Audion, insure the 1931 performance of 
the 1931 radio sets. 

AU DIONS 

RADIO 
TUBES 

DE FOREST RADIO CO. 

PASSAIC, N. J. 
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Experienced 
Service Men' 

Have YOU 

had enough 

Experience 

in Radio 

to appreciate 

the need for 

ENGINEERING 

TRAINING? 

If so, mail coupon TODAY! 

CAPITOL RADIO ENGINEERING 
INSTITUTE, INC. 

3166 Mt. PI St., N. W., Washington, D. C. 
Please send me, without obligation, your new issue 
of "Modern Radio" explaining your advanced 
course in Practical Radio Engineering. 

Name 

Address 

Position RC-4 

More 
Pleasure 
From 
Your 
Radio 
Receiver 
At last you can retire and 
relax or read while listening 
to your radio without the in- 
convenience of getting up to 
shut it off or worry of falling 
asleep and having it turned 
on all night. Just set the- 

X -L SENTINEL 
for the time you wish the receiver to run and 
-presto -off goes- the music and the light - 
for thoughtful designing has provided a socket 
in the Sentinel for your reading lamp as well 
as one for the receiver. 

Used also on window displays and signs, 
hall lights, night lights, etc. Fully guaranteed. 

SEE DEALER -OR SEND DIRECT 
LIST PRICE $6.75 

X -L Radio Laboratories 
1224 Belmont Avenue Chicago 

Service men and setbuilders -Write for 
attractive agency proposition. 

On Page 618 you will find an interesting 
announcement of the Supplements to the 
OFFICIAL RADIO SERVICE MANUAL. 
It takes but a few minutes to read of the 
full particulars about this announcement. 

RADIO -CRAFT pril.la %:,1 

The "Universal Super -Wasp 
,,otinued from page 605) 

Assembly on Rugged Chassis 
The " I niversal" is it marvelous piece of 

mechanical engineering, being an exceedingly 
simple set to assemble in spite of its ap- 
p:rnt complexity. The chassis is made of 
one piece of heavy aluminum, so formed that 
all the radio- trequeney units are on top 
and the incidental power and audio units 
underneath. 

The general appearance of the completed 
set, without its cabinet, may be observed 
in I'ig. .\, showing John Geloso, (chief en- 
trineer of the Pilot Radio a nil 'Pule Corpo- 
ration, to whoa[ the perfection of this versa- 
tile switching arrangement is due) and the 
writer. Mr. Geloso is pointing to the wave - 
changing knob, the indicating scale of which 
is mounted on it small disc directly above it. 
The two tinting condensers are controlled 
by individual vernier dials of the d type. 
On the left side of the chassis is the choke - 
coil assembly, and just behind it the recti- 
fier tube. On the right side are the three 
audio tubes. 

Behind the tuning condensers is the com- 
plete R.F. and detector unit; this is mounted 
on a tray which slips into a large rectan- 
gular opening, cut out in the top of the 
chassis itself. 'l'he construction of this tray, 
which holds the coil and switch assault, is 
made plain in Fig. 13, which shows the set 
with the covers of both the condensers and 
the coils removed. 'l'he entire tray unit 
is supplied with the coils and switches al- 
ready assembled in place and whet; since 
these parts are the heart of the set and the 
wiring must be done properly. 

C shows the under side of the chassis 
of a completely -wired set. 'l'he arrangement 
of the parts has been worked out Very care- 
fully, all the connections being as short and 
as direct as possible. All the power units 
are on the left side, and the audio amplifier 
units on the right, with the R.F. tray be- 
tween. The entire tray assembly slips very 
nicely into place, where it is held by naa- 
chine screws passing into threaded holes. 
The worn -gear driving the cam switches is 
coupled to the control knob on the front of 
the set by a universal ,joint; the connecting 
shaft being plainly visible between the white 
indicating settles of the variable condensers. 

Ingenuity of Switch Design 

A close up of the interesting cam switches 
is Fig. D. l'he split Bakelite housing, a 
beautiful example of the die- makers' art, 
is shaped out in the center to accommodate 
a Bakelite rod on which are mounted thin 
cams or washers, which are slightly eccentric 
in shape; only small sections of their peri- 
phery protruding beyond the surface of the 
insulating material. 'these cans make con- 
tact with a series of fifteen tiny plungers 
which are set in the top half of the housing, 
like the cylinders of an autonaohile. As 
the switch is turned by the worn gears, 
operated from the front panel, the cans 
make contact with the plungers; the com- 
binations having been laborionsl worked 
out to connect the double tuning co. ondensers 
to the four fixed coils in the proper order 
to give the seven wavelength ranges men- 
tioned. This switch ideal is the result of 

more than a year's experimentation with 
every imaginable kind of switching device., 
and is the simplest, most reliable and most 
efficient scheme yet conceived for the pur- 
pose. 'l'he capacity between contacts has 
been reduced to a minimum, and the losses 
are so slight as to be negligible. 

'l'he effectiveness of this switching stunt 
is simply great. You sit down to the "Uni- 
versal" and snap on the switch; then you 
can sweep back and forth from low waves 
to high waves quickly and comfortably, with- 
out wrestling with recalcitrant coils and 
loose shield cans. If one waveband seems 
dead, you turn in a second to another; 
there is always something to be heard, at 
any time. 

'l'hc eight coils used in the "Universal" 
are wound in the factory, assembled in place 
MI the edges of the switch housings, and 
wired properly to the contacts. 'l'he rest 
of the wiring, to be done by the individual 
purchaser, is no more complicated titan that 
of an ordinary plug -in coil outfit. The set 
is a sure -fire outfit, and will work the first 
time it is turned on. So long as the cats 
are not disturbed, no trouble will develop, 
for the sequence of the connections is worked 
out very thoroughly and exactly. 

The following parts values are used in 
this chassis.: C3, C5, C6, C7, C9, 0.2 -ants; 
C4, .0015 -mf.; C8, .1N025 -inf.; C10, .00004 - 
nif.; C11, .01 -mf.; Cl2, ('13, 0.6 -1tf.; C14, 
.06 -mf.; C15, C16, C17, 1.0 -oaf.; C18, C19, 
3 inf.; C20, 2 tut; C21, C22, 0- 1 -mf., buffer 
condensers. 'l'he resistors measure: RI, 112, 
451) ohms; 1t3, 114, It 17, 20 ohms; 1(5, 2 
megs.; 1111, 1(8, 2,000 ohms; 117, t::- tucg.; R9, 
Itlo, 50,1((1 ohms; It II, It 1_, It 1a, 1114 com- 
prise the regular voltage divider; It15, out- 
put tosser; itlli, 1,1(X) ohms. Resistor 11.10 

is the regeneration control. 
The "Universal" is available with or with- 

out a cabinet. 'l'he cabinet that is regularly 
supplied is a plain, handsome walnut affair, 
and will not detract front the appearance of 
any home. It might be said that the advent 
of this receiver marks the graduation of the 
short -wave set from the cellar or attic to 
the respectability of a living -roost accessory. 
It is a really fine broadcast receiver and, 
though it does not have the sensitivity or 
knife -like selectivity of regular broadcast 
sets using multi -stage screen -grid It.b'. am- 
plification, it is satisfactory for average 
home entertainment. It has an excellent 
audio system, which may be used with a 
phonograph pick -up, as explained before. 
It is a set that will produce endless hours 
of diversion, for the possibilities of the short 
waves are lint' 'led. There are many hun- 
dreds of stations of different kinds to Be 
listened to, and a new thrill awaits the 
owner every time he hues in. 

Initially, the "Universal Super- Wasp" will 
be an alt- A.C.,job, for various line- voltages 
between 110 and 240 and for 50 -60 cycles 
only. A battery model is definitely sched- 
uled for production, however, and will be 
designed to use either 'OlA type tubes 
lighted from a storage Battery or '30 typa 
tubes on dry cells. The battery set will 
have all the distinctive features of the A.C. 
model. 
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Tone Control? 
(C'unt;nnett from jut /e SHti) 

remove noise have resulted in the elimina- 
tion of sonic of the high frequencies. The 
sidehnnd limitation has also resulted in t he 
miinimizat' of the upper audio frequen- 
cies. The musical instruments within the 
kmuwledge of the average individual are 
those which produce fundamental tones be- 
low the upper limits of the normal audio 
range. The popular type of nmisie, listened 
to by most people for litany years, has been 
that in which the low tones predominate. 
The telephone has caused people to com- 
prehend speech despite the absence of the 
very high audio frequencies, and to appreci- 

. ate the presence of the low tones. In fact, 
everything has favored the law tones and the 
uutjurity of the people are not conscious of 
the highs. 

Whether or not the present form of tone 
control can he classed as an improvement, 
is n subject open to discussion. The tone - 
control system, wherein the amplitude of 
the upper or lower audio rugi.tcr can be 
increased or decreased :it will, constitutes 
an improvement. The present -day funs of 
tone control by capacity- or capacity- resis- 
tance units, was used hark in 1925 and 1926, 
:nil is therefore not new. It introduces dis- 
tortion, but it offers time advantage of per - 
mitting a change in reproduction to satisfy 
the desires of that tremendous number of 
people who prefer low tones and dislike 
high tones. Certain types of cheese may 
seem too odoriferous to many people and 
offend their fine sensibilities while hundreds 
of thousands find such cheese pleasing to 
their palates. 

(Anil the moral is, we presume, that the 
successful cheese merchant makes his profit 
by furnishing his customers with the flavors 
and odors which they prefer, without regard 
to the brands which he puts on his own 
table. Or, as time old Roman said, 11e flaxti- 
Lux non exl di.yu,l.nuhnm: that is, tastes 
are not to be disputed about, but satisfied. 
-Editor.) 

Operating Notes 
(Continued front piiye 587) 

usual arrangement; a filter choke is used 
in each side of the line, in addition to the 
speaker field, which is in the negative line. 

An open 250,(4w -ohm leak resistor, between 
the secondary of the last audio transforumr 
and "it -' in the liadiula -66" super, hats 
been found the cause of irregular roprocluc- 
tion; its position is indicated by It in Fig. a. 

In the Victor "it E-1.5" phono combination 
model, a hum which is exceedingly ditlicuit 
to contend with may be encountered. 'l'hi 
fact that '26 -type tubes are used may fur- 
nish the average Service Man with an alibi; 
however, the hum due to these tubes should 
be hardly noticeable, and may be considered 
negligible. The first step is to be sure that 
every tube is perfect; the '1.5s or the '27. 
if of low emission or gassy, will cause a 

loud hum. The hum balancer should be reg- 
ulated in the usual manner. Some receivers 
of this model were released without the by- 
pass condenser connected across the first 
filter choke, which appears in the later 

RADIO -CRAFT 623 

THE NEW 1931 

TROUBLE SHOOTER'S MANUAL 
By JOHN F. RIDER 

is now being printed and will be ready for distribution early in March. 

The tremendous ground covered by this book cannot be described 
in an advertisement. It is the most complete that is possible to com- 
pile. It includes practically all receivers, power amplifiers, eliminators 
and public address systems produced since 1920. The majority of 
popular kit receivers manufactured since 1920 are also included. 

A feature of this book is that trouble shooting data is complete with 
electrical values, color code, socket data and voltage data!! Chassis 
layouts!! 

More than 800 pages and more than 1500 diagrams. Loose Leaf. 
Mounted in a beautiful leatherette binder. 

Nothing that we can say in this advertisement will show the value of 
this book. It will save you many hours and dollars or labor. Send 
for descriptive literature. 

800 pages. More than 1500 diagrams. Size 8%2 x 11 in. 
Price, 0.00 

OTHER BOOKS BY JOHN F. RIDER 

Practical Testing Systems. 147 pages. 5 x 71/2 in._ _ ___ -- x$1.00 

Practical Radio Repairing Hints. 262 pages. 6 x 9 in._ 2.00 
Mathematics of Radio. 127 pages. 81/2 x 11 in. _____ 2.00 

TWO NEW BOOKS NOW BEING PRINTED 

Ohm's Law. 96 pages. 5 x 7 in. _ __ .._ $1.00 
Peculiarities in Commercial Receivers. 128 pages 1.00 

RADIO TREATISE CO., INC. 
1440 Broadway - - - - New York City 

B J'J Free 
Bulletin J J 

The New AMPERITE for electric 
radio improves reception -makes 

tubes last longer. Eliminates dis - 
turbing line voltage fluctuations. 
No radio can be modern without it. 

/iidim- arE (gyonrtlon 
sol en DADWAY . ,úw voaevo..c 

New, Complete 
ELECTRAD 
CATALOG 

ERITE 
Self Adjusting 

TA E CONTRO 

36 pages of helpful information 
on Radio Resistors. Voltage Con- 
trols and Amplifiers - for manu- 
facturers. service men and e: 
perimenters. 

Address Dept. RC -4. En- 
close 10e. (stamps or coin) 
Ior mailing cost. 

175 Verlolc Bf.. New York.. N.Y. 

ELECTRAD 
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product; if this is lacking, it should be 
supplied (1'i}r. 4). A capacity of one -half 
to one Inicrofar:ld will do. If the hum still 
per..i..l., examine the phono -radio switch; 
the two screws holding the fiber washers and 
the contact springs together may have 
loosened under vibration. if so, tighten 
these screws firmly. 

Intermittent reception, in Zenith "Models. 
10, 11 and Iu,' tt:ls formerly very perplexing 
to some Surf ire Men. One set would work 
well for some hours and then, seemingly 
without cause, it would start and stop spas - 
modically. As soon as It was touched, 
recept' became normal again. For this 
reason, it sceuled impossible to locate the 
trouble. Every component tested correct; 
tubes were chlanged to no avail, condenser 
plates were checked for alignment, and all 
bypass C lcnscrs were tested for leaks. 
Minoring and striking the set would not 
cause the trouble to reappear; and the 
trouhle eImtimred to be mysterious. '('hen 
the chassis was placed 00 the floor and all 
wires %vere pulled, in an effort to hie:de the 
loose contact. At last, when a hold was 
taken on the set to turn it to another posi- 
tion, a Sery ice Man unintentionally laid hold 
of the blocking condenser of the resistance- 
coupled stage; and the set began to act 
spasmodically Again. 

('his condenser is riveted to the chassis; 
when it was removed, it was found that 
part of the foil was not c plctel covered 
with pitch, and vibration of the chassis 
would short the condenser. On souse sets, 
tvh,ile this took place, the recept' was only 
impaired by the shorting of the grid side 
Id the condenser. With the plate side 
shorted, reception was entirely cut out. The 
remedy is replacement with an 0.1 -n f. con- 
denser, or taping and insulating the orig- 
inal eomponent so that a short cannot occur 
again. (See Fig. 5). 

Service Men's Notebooks 
(Om/lulled from page 5$!r) 

was, however, a short between high poten- 
tial and ground, which was traced to the 
scaket of the power tube --cue of the suh- 
panel type, universally used by namufaetur- 
ers. And someone had used acid- solder 
when replacing a socket which he laid 
deemed defective. 

UNUSUAL INTERFERENCE 
By R. W. Watson 

'I NTERFERI:NCE" noises can he traced 
to unexpected places. Such was the 

case with a new Victor which 1 was called 
in to service; ;t terrific noise ha al suddenly 
developed in what was usually a ,cry quiet 
location. A quick preliminary check of the 
set revealed that the trouble was not in the 
instrument itself, while a portable super - 
het very quickly determined that the inter - 
ference was extremely local. Following the 
routine indicated by my findings, I began a 
clack of the light bulbs which were burning 
at the time. The trouble was in almost the 
first one turned out; it was on the point of 
burning out and was arcing. A new bulb- 
and everything was okey. 

In an :\udiola screen -grid set, which the 
owner said might operate properly for an 
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indefinite period, but would cut nut; the 
peculiar fact was that it would eonte on loud 
and normal when the electric refrigerator 
in his house switched on. Meter readings 
of all voltages were taken in utv laboratory 
and tubes were carefully ehceked; no :lb.- 

normal condition could be detected. After 
a minute inspect' of each and every piece 

of apparatus had systematically proceeded 

to the third R.F. coil, the low -potential end 

of the secondary winding was found to be 

entirely severed; the ends of the broken 

wire were held in place, and in partial con- 

tact, by the eollod' with which the coil 
was coated. 

The owner Of a Zenith set reported that 
it faded badly, but snapping electric switches 
in the room [night bring it back to normal 
vol . 'l'he fault was f 1 in a defective 
grid suppressor. 

POLICE SIGNAL INTERFERENCE 
By J. R. Steen 

\VAS told by a member of the police 

Iforce, un electrieal maintenance duty, 

that he had it blinker, on a certain corner, 
which kept it woman awake at night by 

flashing through her window. I did not see 

any way to remedy this, if she did not wish 

to pull down her shade; but he went on to 

sane that other families complained the 

blinker interfered with their radius. 
I tested the motor, with a receiver in 

the si roots: connected a y., -mf. eon - 

denser across the make -and -break contacts: 

connected two 1 -m f. condensers across the 

line in series, with the eomuum terminal to 

ground; shielded the motor's input leads 

and the motor. All this decreased the in- 

terference only slightly. 
A little more experiment showed that a 

single 1 -mf. condenser across the line, if 
the condenser leads were not more than 

about an inch long, would completely cut 
out interference from the blinker motor. 
it was also found that i -offs was just as 

good as the larger capacity across the make- 

and-break eum tucts. 

Testing Equipment 
((u nl¡anleil from page 592) 

struetion of tht tester. .\ complte schematic 

drawing (Fig. 1) and panel layout (Fig. 2) 

are given. Of particular importance are the 

exact locations of the toggle switches, which 

will be described at greater length. The 

following parts :Ire needed to construct the 

analyzer: carrying case; panel; 0 -1 D.C. 

nailli:uunteter A; 0 -3 -15 -150 A.C. triple -range 

voltmeter V; six toggle switches; five S.P. 

three -contact toggle switches; neces- 

sary resistors (see diagram); a I'1- socket; 

l'X and t'1- adapters; ten feet of 6 -wire 
cable; a test plug composed of holder and 

l'Y tube hase; nine binding posts, test leads, 

hardware, hookup wire, etc. 
As stated before, the toggle switches are 

the heart of the circuit. ('lose observance 
st be given to the panel layout and the 

schematic diagraiy in order to wire the 

switches in their proper terminals and 

posit' s. When all toggle switches are 

thrown to the left, all the meters are in the 

"off" or standard position; this is indicated 
in the diagram as the top position. 'Throw- 
ing the toggles to the right, and in certain 

hinaIions with each other, produces the 
proper circuit connections. When they are 
thrown in the proper sequence, it is pos- 
sible to obtain the desired readings. 

For example, we wish to test a socket 
using n '27 tube; for Iii: nt voltage, we 

throw S -1 to the right (that is, the 3 -volt 
meter tap). For plate current indication, 
we throw S -5 to the right, and then S -4 to 
the left for the 100-mill. scale, and close S -3. 

If the tube draws less than 10 stills., then 
S -4 may be thrown to the right side. 

For all plate- current readings, be certain 
that S -5 is thrown first; for otherwise the 
full plate voltage will be impressed on the 
ntilliausteter and the nuter may be seriously 
damaged. Before making other grid or 
plate voltage tests, return switches S -3 and 
S -5 to the left or standard positions; tieing 
careful that S-3 is returned first. 

To obtain grid -voltage readings, stove S -6 

to the right; then use S -10 for the 1(1 -volt 
range or S -11 for 1(10 -volt scale. As cau- 
tioned before, return all switches to the 
"off' position before proceeding with further 
tests. 

For plate- voltage readings, throw either 
S -8 or S -7 ; choice depending on whether 
the 250- or the 5(I0 -volt scale, respectively, 
is required. 

For screen -grid vuhtlige tests, throw S -2 

to the right and use the plate -voltage switch 
S -8 for indication. Before inserting a screen- 
grid tube, open S -9, so that the contn 1 grid 
will not be shorted to the screen -grid. 

For continuity and resistance tests, test 
leads are connected to BP-2 and BP -5. For 
external utilliauuueter connections, use ltP -1 

and 11l' -8, throwing the milli: .ter 
switches as previously described. in fact, 
for all external measurements the proper 
toggles must 1w put in the correct positions 
before tests can be made. 

External voltage measurements can be 

made by using i31' -5 and 11I' -6, with grid 
switch thrown, for 10 and 1(8) volts. For 
250 and 500 volts, throw plate switches, and 
connect to 111' -5 and 131' -8. The binding 
posts for 3 or 15 volts A.C. are 111' -3 and 
ii l' -7. 'Ile A.C. line voltage can be tested 
by terminals Ill'-3 and itP -4 which are con- 
nected to the 150 A.C. volt range. .\ flex- 
ible wire, with at control -grid cap connector 
is attached at 111' -9, when testing with 224 

or 222 tubes. 
Remember to throw all switches back 

to the "ofr posit inn before making other 
tests; and you need not fear burning out 
the meter. 'l'he switch arrangements are 
only a matter of practice and are soon per- 
formed automatically. 

The authors have constructed several of 
these instruments which are now in service, 
and performing in a very satisfactory man- 
ner. Service Men who construct this analy- 
zer will be well pleased with the results. 

The values of the parts indicated in Fig. 
1 are: R1, 10,(00 ohms; 132. 100,000 ohms; 
11:3, 250,000 ohms; R4, 50I,000 ohms; R5, 
4,500 ohms; R6, shunt for 100 -stn. scale (sec 

text) 0.3-ohm; R7, shunt for 10- stn. :3 1/3 
ohms; the arrangement of the switches listed 
is obvious. 

The leads represented by the bold black 
lines in the diagram, which carry heavier 
current, sl Id be of Nn. 14, or larger 
wire. 
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THF: 
three volumes ut Ili, Library cover the entire 

held of building, repairing, and -trouble-shooting" 
on modern radio receivers. The Library is up-to- 
the-minute in every respect and is based on the very 
latest developments in the design and manufacture 
of eviuipment. The rapidly- growing interest in 
short -wave reception is thoroughly covered in a com- 
plete section which deals with the construction of 
this type of apparatus 

Radio 
Construction 

Library 
By JAMES A. MOYER and 

JOHN F. WOSTREL 
Faculty, University Extension, Massachusetts Department 

of Education 

Three Volumes - 993 Pages, 6x9 
561 Illustrations 

VOLUME 1: presents the fundamental principles of 
radio so clearly and ,imply that anyone of average 
training will be able to read, understand and apply 
them. In one chapter alone, it gives actual working 
drawings and lista of materials for the construction 
of eight typical sets. 

VOLUME II: fully discusses all of the elementary 
principles of radio construction and repair. stn ex- 
planation of the necessary steps for "trouble- 
shooting," repairing, servicing and constructing radio 
sets successfully. Practical data is also given on 
a 10'14111a systems, halt cry eliminator:. loud speakers, 
chargers, etc. 

VOLUME III: covers the essential principles under- 
lying the operation of vacuum tubes in as non- 
technical a manner as is consistent with accuracy. 
It discusses the construction, action, reactivation. 
testing and use of vacuum tubes: and an interesting 
section al devoted to remote control of industrial 
processes; and precision measurements. 

EXAMINE these books for 10 days FREE 
This Library is not only n thorough home -study 
course, hut a handy means of reference for the mere 
experieneed radio experimenter, repair man, and radio 
shop -owner. To these men, as well as to those who 
desire to advance in the radio profession, this offer 
of a 10 days' Free Examination is made. 

Simply clip, fill in, and mail this coupon 

McGRAW -HILL 
F R E E EXAMINATION C O U P O N i 

McGRAW -HILL BOOK COMPANY, INC.. 
370 Seventh Avenue. New York. 

Gentlemen: -Send me the new RADIO PONSTRT'e- 
TION l.lfltARY, all charges prepaid. for In days' 
Free Examination. If satisfactory f will send 31..0 
in 10 days, and 32.00 a month until $7.50 has been 
iwhl. If saur named I sill reta-n the set at Nola 

expense. 

Name 

Rome :Address 

City and State 

Position 

Name or vompany RC -4-31 

(WRITE PLAINLY ANO FILL IN ALL LINES) 
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MAKE Your Own 
Home- Recording Outfit 

USE A SKINDERVIKEN 
BUTTON 

This Microphone Unit is the Heart 
of Home -Recording 

With a SKINDERVIKEN microphone 
button you can make a powerful HAND - 
MICROPHONE - one of the essential 
parts in any home -recording outfit. 

The HAND - MICROPHONE w i l l 
faithfully pick up your voice and translate 
it into electrical current variations. 

These variations may be amplified - 
simply by connecting the HAND- MICRO- 
PHONE, through a plug -in adapter to the 
detector or first audio circuit of a radio set. 

The amplified currents will powerfully 
vibrate the recording needle in a phono- 
graph pick -up connected to the "loud 
speaker" binding posts of the set, and thus 
may be made to register on any pre - 
grooved phonograph record. 

The "play back" is accomplished by con- 
necting the pick -up in place of the HAND - 
MICROPHONE, and attaching a loud 
speaker to the proper binding posts. 

If you wish to dispense with the radio 
set amplifier, you may connect the 
SKINDERVIKEN HAND - MICRO - l'HONE direct to the recorder (the "pick- 
up" with a recording needle) through a 
transformer. 

Full details supplied with every SKIN - 
DERVIKEN button, including diagrams, 
drawings and instructions. 

These wonderful little SWINDER- 
VIXEN microphone buttons may be used 
for hundreds of uses, such as: 
RAD10 AMPLIFIER 
DET ECTAPHONE 
STETHOSCOPE 
MICROPHONE 

PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 

95c EACH Two for $1.75 
12 -PAGE INSTRUCTION BOOKLET 

containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 

EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 
for every new use developed for this unit 

and accepted and published by us. 

SEND NO MONEY 
when the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canaria and Foreign: cash with orders) 

PRESS GUILD, Inc., R.C. -931 
16 Murray St.. New York. N. Y. 

Please mall me at onto as many of the following Items 
as T hare indurated. 
....Sklnderrlken Transmitter rolls at 95c. for 1; $1.75 

for 2; $2.50 for 3: 93.220 for 4. 
When dellrarra T alti pay the postman the cost of the 

Item. specified plus postage. 

Name 

Andre.' 

City Plate 
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Supreme "Model 19" Tube Checker 
(Continued from page 593) 

testing equipment tVailablc, and the tubes 
were tested under actual operation. Through 
this procedure, fairly definite limits for 
operative tubes have been made available. 

The tattle reproduced here gives the panel 
markings for all tubes on which three read- 
ings are employed. The first column gives 
plate current, which is read on the 80 -nail. 
scale of the meter unless the value is less 
than 8 mils.; in which case the 8 -mil. scale 
button is depressed for a closer reading. 
If the plate current reading (at zero grid) 
is not greatly in excess of the first figure 
shown in the readings on the panel (Col. I), 
the tithe may be classed as operable, if it 
will conform to the other test reading limits. 
'l'he plate current with negative bias (about 
3V.) is read on the meter when the "Grid 
Bias" push -button is depressed. If this 
reading is not less than the second figure 
shown in the markings on the panel (Col. 
II), the tube under test is' operable, pro- 
vided it conforms to the other two limits. 

'l'he third figure shown in the panel read- 
ings, opposite the type of tube (Col. III) 
is the "Change," representing the difference 
between the "Plate Current" and the "Plate 
Current with Negative Bias." If this change 
is not less than the limiting figure given, 
the tube under test may be classed as oper- 
able, provided it conforms to the other two 
limits. 

A Typical Test 
To make the above still clearer, an actual 

test will be given as an illustration. Sup- 
pose that it is desired to test a '24 -type 
screen -grid tube; this is placed in the 5- 
prong socket, designated for '24, '27, and 
484 tubes. The tube checker is connected 
to any ordinary 50-60 cycle 100 -120 -volt A.C. 
power supply, by means of a detachable rub - 
her- covered cable furnished for this purpose. 
A. short connector, with pin plug on one 
end and control -grid dip on the other, is 
then plugged into the ,jack on the panel 
marked "Cont. Grid," and the clip is 
fastened to the cap of the tube. 

The "On -Off" toggle switch is thrown to 
the operating position, and the tube is al- 
lowed to attain its full working tempera- 
ture. In order to read the plate current 
of the screen -grid tube, it is necessary to 
press the red push -button marked "Screen - 
Grid-'80." Since the reading obtained is 
less than 8 mils., the "8 -mil. Scale" button 
is also depressed. 

In the case of the tube under test, a 
reading of 2.6 is obtained. Comparing this 
with the ideal "Plate Current" reading of 
3, it is seen that time obtained reading 
does not exceed the ideal; and hence the 
next test is made. This is obtained by 
holding down loth "Screen Grid -'80" and 
"8 -mil. Scale" buttons while depressing the 
"Grid ' l'est" button. The reading obtained 
on the tube being checked is 1.3; since this 
is greater than the second ideal reading, 
the tube again conforms to requirements. 

By subtracting the second reading from 
the first, we obtain 1.3 as the "Change." 
Since this is greater than the ideal limiting 
figure, the tube has conformed to all re- 
quirements and is accepted as a satisfactory 
tube. 

(III) 
(I) (Ii) Change 

Tube Plate Current with in 
Type Current -" ilias Current 
'01 -A 8.0 2.0 0.4 
'10 10.0 5.0 1.6 
'12 -A 14.0 4.0 1.5 
'20 6.0 3.0 0.1 
'22 3.2 1.0 0.3 
'24 3.0 0.8 1.0 
'26 8.0 3.6 1.0 
'27 8.0 3.0 1.4 
'30 6.5 2.4 0.3 
'31 13.0 5.0 0.2 
'32 3.0 1.0 0.8 
'40 1.0 0.5 0.1 
'45 24.0 12.0 1.4 
'50 26.0 1.2.0 1.0 
'71-.1 30.0 12.0 1.0 
'99 3.0 1.0 0.1 

182 -B 25.0 12.0 1.5 
183 30.0 22.0 2.0 
484 7.0 2.5 1.0 

Second 
Plate 

'80 40.0 40.0 
'81 35.0 

While the foregoing description may seem 
somewhat involved, the actual performance 
of the test is simplicity itself and, ordi- 
narily, takes less than a minute to complete. 
The current is snapped on, the two required 
readings .are taken as soon as the tube 
Is warmed up, comparison is made with the 
readings stamped on the panel -and the test 
is finished. 

In the case of a '71A or a similar tube, 
having a comparatively high plate- current 
reading, the only push -button used is the 
"Grid 'rest" button. In testing an '80 type 
tube, time reading on the ureter after the tube 
reaches operating temperature is the plate 
current of one plate. 'l'he other plate read- 
ing is obtained by pressing the "Screen 
Grid -80" button. The readings of both 
plates of full -wave rectifiers si Id not be 
less than the panel markings "40." This 
represents a mininuun; and higher readings 
indicate proportionately better - quality 
tubes. A marked difference between the 
readings on the two plates may account for 
hum or distortion; and such tubes should 
be carefully observed in actual operation. 

The Checker as a Salesman 
A number of methods have been suggested 

and are being used for increasing sales 
with the tube checker. Among these are 
free testing of tubes for customers, promi- 
nent display of the tester on the counter 
to create interest and inspire confidence, 
combination sales -service calls to check up 
time condition of tubes in use in the custom- 
ers' home, etc. Many other sales -producing 
plans are constantly being evolved. 

One dealer has adopted time plan of musing 
his "Model 19" to educate his clientele to 
the fine points of tube purchasing; he dis- 
plays above his counter a large chart show- 
ing the ideal limiting readings contained in 
the table. When a tube is purchased, the 
readings obtained on the tube checker are 
pllinit marked on a dated label, which ti 
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your is red 
RADIO 

Service Man's HANDYBOOK 
WITH ADDENDA DATA SHEETS 

THIS new book contain: a tremendous 
amount of the most important data 
of every kind - several hundred 

illustrations, wiring diagrams, charts, on 
every conceivable subject pertaining to 
radio sets, tubes, etc. The book is live 
"meat" from start to finish, and contains 
only practical information on which every 
radio man can cash in immediately. 
Just to give you a few subjects contained 
in the book, we mention the following: 

Prescriptions of a radio doctor 
Modernizing old receivers 
Servicing obsolete sets 

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 
Constructional data on laboratory equip- 

ment 

GERNSBACK PUBLICATIONS. INC.. R.C. -431 
96.98 Park Plue, New York City, N. Y. 
Gentlemen: 

As per your special offer. I enclose herewith remittance f £_.00 I(tmuda and 
foreign £2.27.1 willch pa the entire amount on l' our nue ba& entitled RADIO 
SERVICE MAN'S H. %N11YIIOOK pith Addenda Data sheet, in loose-leaf form, 
as described In RADIO-CRAFT. 

Name 

Street 

Clts nn.l rte 

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 

The Foremost Radio Service Authorities Have 
Contributed to This Book 

C. W. PALMER GEO. C. MILLER 
LEON L. ADELMAN JULIUS G. ACEVES 
SYLVAN HARRIS C. W. TECK 
BERTRAM M. FREED PAU1. L. WELKER 

H. WEILER 
J. E. DEINES 
F. R. BRISTOW 
and many others 

A NEW DEPARTURE 

EVERY 
Service Man, every radio man, every 

radio experimenter and every radio pro- 
fessional makes his own notes, draws his own cir- 
cuits and writes down his own observations and 
his own data. For these reasons, the RADIO 
SERVICE MAN'S HANDYBOOK has been 
made in loose -leaf form. There are supplied with 
this book 48 special ledger paper pages, square 
ruled on both sides so that you can take a leaf and 
place it wherever you wish, and write on it your 
own data. If you wish, you can also cut out data 
from other publications and paste it on the sheet- 
placing it in its proper position in the loose -leaf 
book. 

The total number of pages is 200 and the book con- 
tains such a wealth of radio material as you have 
never seen before between two covers. Nothing 
like it has ever been produced. The book is of the 
large size, 9 x 12 inches, and is in the same loose - 
leaf form as the OFFICIAL RADIO SERVICE MANUAL. 
It has a semi -flexible cover with gold stamping. 

MAIL COUPON TODAY 
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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. 

Opposite Cleveland's 515,000.000 
Public Auditorium 

300CLEAN MODERN ROOMS 
Each with bath 

$200$250$300 

f \ 
NO PARKING 

WORRIES 
HERE 

GARAGES 
AT THE HOTEL 

W H. BYRON 
Manage, 

EAST SIXTH AT ST. CLAIR AVE. 

CLEVELAND 
.tRiwlOO Yw+tt- 

Around the corner from the 
Little Church around the Corner 

HOTEL SEVILLE 
MADISON AVENUE 

& 29th Street 
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 
$ 

Per 
and Bath -OO Day Up 

Convenient to all 
points of interest 
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pasted on the tube. The customer is then 
able to check these readings with those on 
the chart. As a result of this frank method 
of doing business, this dealer's average 
weekly tube sales have increased 1110 per 
cent. since the installation of the tube 
checker. In fact, tube sales in one chain 
of stores have been so stimulated that the 
owner is rapidly clearing out his stock of 
radio sets and specializing on tubes only 
and the most prominent display is a tube 
checker! 

The "Model 19" is available in two types: 
ao counter mold and a portable rnnclel; the 
latter conies equipped with a lid, carrying 
handle and detachable cable. The lid is 
mounted on slip hinges, so that it can be 
readily removed; : mence the portable model 
can also he used as a counter instrument. 
'l'he mechanical construction of both types 
is identical. 'l'he "Model 19" checker weighs 
only (i pound..; it. dimensions are 31/4" x9 
7/8" X 6 1/16 ". It is housed in a selected 
hardwood walnut- finished case, which is 
practically indestructible. In the event of 
accident, this rugged housing offers maxi- 
mum protection to the instrument assembly. 

Service Man's Forum 
(Conlin!, t d from page 589) 

find the One, I believe I can prove what 
seems to be lacking in some of our self - 
adopted brethren. 

I certainly believe in every Word Mr. Poli 
said under "Good Business .Methods." '.1r. 
1'u1í, let's hear more from you. 

It.uno -CRAFT is certainly covering a much 
needed field and I, for one, appreciate its 
services. May it continue on and on. 

1\EWILRS C. KEY, 
Rockdaie, Texan. 

HARD TO SWALLOW 
Editor, R. -CRAFT: 

I have just read the February issue, and 
I Would like to say a few words in regards 
to the letter shown, from The General 
.Motors Corp. First of all, isn't it funny 
how some of these large corporations try to "hug" everything they can? As soon as I 
had read the letter and their way of looking 
at the situation, I came to the conclusion 
that they were all wet. 

Suppose that you wanted a G.M. Radio 
and nothing else would do. You purchase 
the set from your local dealer, have it in- stalled, use it for a period of :Mont six or 
eight months, then trouble develops. You 
send for the dealer's Service .Ian. Ile near 
do the ,job, because he had been instructed 
by the G.%I. service book; but, this man 
nciy do other things that are to the dislike of the customer (things that I have run 
auruss, such as rough handling, and letting 
tools scratch the cabinet, or the soldering 
iron may accidently fall upon a nice new 
rug, all through careless working). No mat- 
ter bow well a man may know his work, 1 

have seen them get careless. Then, right off the "bat," the customer turns "sour" 
and usually another independent Service 
Ian of goad reputation is the next one 

called. 'l'he first thing he will say, if he 
% raits to he truthful, is: "1 have no notes 
on your particular set, as the G.I. Corp. 
holds on to them." He may say that he 
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will try to locate the trouble, but at a 

greater expense to the customer than if he 

were able to go to work on the set with 
notes for each model and circuit. 

Now I do not know whether or not 1 have 
taken the right attitude or not; but it is 

up- way of looking at the situation. I started 
in radio when crystal sets were the "rage." 
and have always tried to keep up with the 
newer things in Radio. I am a proud owner 
of the Official Radio Service Manual; and 
also a subscriber to the supplements, and 
a regular render of Remo- C'Rarr. This 
maintrine certainly has the Service Men at 
heart, and I know that many of them benefit 
by your wide variety of articles. This is 
the first letter that I have written to you 
because as a rule I try to shun writing 
letters; but this just stuck in my "Craw," 
and I tl ght you might like to hear some- 
tine's opinion on the n ui t to r. 

l'Aut. W. MEYERS, 

407 Walnut Street 
Philadelphia, Penn. 

Hints to Manufacturers 
,,rianed fr"ra page 6113) 

the chassis fits the compartment so tightly, 
would add very little expense. 

DON ALD MAXWELL, 
112 Fayette Street, 

C'ha rl ext on. I l'. l'a. 

DESIGNATED SOCKETS 
WITH the advent of the multi -stage 

superheterodyne, additional problems 
are presented to the Service Man and trou - 
Ide- shooter in suit -panel endeavors. My hint 
is for the indication of the tube n bers at 
the bottom of the socket, as an aid toward 
rapid work. Moreover, additional help 
would be given by marking the stages (1HF, 
Mod., Ose. 21E, etc.) at the top as well as 
the bottom of the socket. 

FRAN K Dr. MARCO, 
6:1 Oak Street. 
l'oakere, N. Y. 

EASIER CONNECTIONS 
M\Nt'l' CTU'ItERS of radio parts 

could make bigger holes in the lugs 
of rheostats, potentiometers, condensers, etc., 
so that a nut and bolt can be used, if de- 
sired, instead of soldering. If the hole he 

11/64 ", a No. G dry -cell terminal can he 
used as a binding post. I have found this 
handy in experimental hookups and also of 
use when servicing. In a "battery- operated" 
district, facilities for soldering are not al- 
ways available. 

1. E. K ITC MN, 
Alert Bap, B. C., Canada. 

BATTERY SETS- EXTERNAL 
AUTOMATIC CONTROL 

ISUGGEST tint all radio manufacturers 
tin the ends of the hook -up cables used 

on battery sets; also that they fasten the 
instructions, for connecting the batteries 
inside the set, so that they will not be lost. 

That some radio manufacturer put out an 
out tic vol control which can be con- 
nected to any of the sets now in use. 

PALMER STADCM, 
Baker, No. Dakota. 
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Hotel Directory of the Radio Trade 

NEW 

EN MÓRE NAIL 
145 EAST 23'1-11 ST. NewYorh(ify 

qref GYMNASIUM 
SWIMMING POOL 
SOCIAL ACTIVITIES 
SPACIOUS LOUNGES 

150 SINGLE UP 
ROOMS 

with. BATH,2 ? í' ver day 
SPECIAL 

WEEKLY RATES 
S/N6LE 78 ° -° UP 
00081E 16°-9 VP 

GEO.TURKEL-MOR.i 

NEW 
YORK'S 

Smartest 
700 ROOM - 

CLUB HOTEL 
for Men. 1; Women. 

"SOUTH OF THE 
MASON -DIXON LINE" 

is but another way of saying 
"Hesp'tality 

HOTEL LUDY 
South Carolina Avenue at the Boardwalk 

Atlantic City's Newest Centrally Located Fireproof Hotel 
IS South of the Mason -Dixon Une 

Its RATES are as PLEASING as its hospitality 
$5 up Daily - American Plan - $30 up Weekly 

$2.50 up Daily - European Plan 

Fireproof Garage Attached 
R. B. LUDY, M.D. 

st 

SERVICE MEN - DEALERS 
A few minutes of your time NOW. spent in reeding the inter- 
esting announcement of the OFFICIAL RADIO SERVICE 
MANUAL which appears on page 615 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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Hotel Directory of the Radio Trade 

HOTEL CUMBERLAND 
54th Street and Broadway 

New York City 

3 Minutes to Times Square 

Close to Everywhere -but Removed 
from the Noise and Clamor 

A modern fireproof hotel with 
every modern hotel convenience. 
Within walking distance of the- 
atres. shops and business sections. 

DAILY RATES: Room and Bath, $2 and $3 per day 
Special Weekly Rates 

Under the Personal Management of Joseph Goulet 
formerly of Hotel Woodstock, New York City 

FREE CATALOG FROM ANY R.41LROAD DEPOT 

.S 

troll on Fawns. Sp-. Noted lu, c... 
(cad. ,.a,eaabl, poned. end a .e.te a.d 
d:,en ,,p. M wma. 1000 seems 

each .eb beM, $3 and r,.. lames, 
sesionsants ...ia.e ,a, Sac i.,.es 

s.e...a. ..1..ee., . 

TffiDZEUËR: 
xaTEL GlISO n 
ct. statanwa, mdn.ccanc amNtnn 

cln(InnATI.O. 

WELCOME to 
NEW YORK and 7 I1OTE L 

GOVERNOR 
«INTON 
315TST.a -. 7T "AVE. 

opposite PENNA. R.R. STATION 

f../1 
, 

{ 

1200 Rooms each 1' 
with Bath, Servi - 

dor and Circulat- 
ing Ice Water, 

also Radio 
Provisions 

ROOM A"BATH S °UP 

ON Page 627 you will find an interesting announce- 
ment of the RADIO SERVICE MAN'S HANDY - 

BOOK with addenda data sheets. It takes but a few 
minutes to read of the full particulars about this new 
book. 

April, 1931 

Recent Tube Design 
(Con Iinfled from poye 599) 

grid bias higher than is convenient in most 
receivers, a compromise was effected by the 
design of the "551¡ which may be used as 
a replacement for the '24, with a higher 
grid bias (15 to :30 volts), uotained as be- 
fore by the use of a proper resistor value 
in the cathode return lead. It is estimated 
that, in a receiver employing automatic or 
remote volume control, the range of control 
over the amplification of the received signal 
will be multiplied by a factor of 25. With 
such equipment, the use of a "local- distance" 
switch should be superfluous. 

The "551," with a plate voltage of 180 
and screen -grid voltage of 90, has normally 
the Saone plate resistance and mutual con- 
ductance as the '24. Its plate current is 
about a third higher (5.:3 nailliamps). It 
will, however, endure twenty -five tinges as 
much signal voltage, before 201/4 distortion 
is reached, as the '24; and its "cross- talk" 
factor, sit the maximum, is but :i% of that 
of the latter tube. The fear that this action, 
permitting limited emission from the heated 
cathode, might shorten the life of that ele- 
ment, has been negatived so far in the en- 
durance tests of the tube. 

Direct -From -Line Heating 
In the light -socket type of receiving nets. 

which has been standard for the past few 
years, the principal effort has been devoted 
to obtaining maximum results from the 110 - 
volt, 60 -cycle A.C. mains. which serve the 
majority of customers in the United States. 
The step -up transformer, supplying plate 
current through at rectifier, and the step- 
down transformer. furnishing low- voltage, 
high -current filaments with unrectilied cur- 
rent for heating, have been practically uni- 
versal. 'Pubes have been designed for raw 
A.C. operation on 15, S/, 5, 3, 21/2 and 
11/2 volts, with different types of connec- 
tion. However, a large number of prospec- 
tive electric set owners, whose house- lighting 
facilities are not always in accordance with 
the above standard, have profited compara- 
tively little by the advance in receiver 
design. 

Fur some years, however, one laboratory 
has been prosecuting reseatrehes in the idea 
of producing tubes for operation from the 
house current without the intervention of a 
transformer; and it is now announced In- 
the makers, the Lcstcin Corporation of 
America, that three such types are ready 
for the Ilia rket, with others to follow. These 
may be operated from either A.U. or D.C. 
matins, as the heating effects are practically 
equivalent. 

As in the 2',< -volt tubes now so exten- 
sively used, the eaathode is heatcal indirectly 
by Si tungsten filament, which is elcetrically 
isolated from an oxide -coated cathode. 'l'he 
arrangement of the cleetrode is. of course, 
standard-heater, cathode, grid and plate. 
The filament is wound upon an insulating 
core in non -inductive fashion to lessen bum. 
'l'lae parts are substantial in formation, and 
SOT ewhaat larger than in the usual tube de- 
sign (Fig. :3.). While this increases inter - 
element s.apacity, it also reduces the plate 
ingsedaaacc and increases the mutual con- 
ductance; this may he seen by comparing 
the average values below with those of the 
stanchard 'l9A and 1.5 tubes: 
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NEATER LEADS DIRECTTO 11OV. A.C.UNE. 

Fig. 3 
A pprora ce of the assembly in a 110 -volt tube; 
there arc two heater elements in the center. 

"Type Iut2" (general purpose): amplifi- 
cation factor 8.5; plate impedance, t,01H) 
ohms: imam!! cunehmtanrce 2l1Of). t ndis- 
forted output in milliwatts, nt 411 volts, 80; 
13.5 volts, 190; 180 volts, .5110. 

Type 101.8" (power tube): amplification 
factor 3.5; mutual conductance from 2,600 
to 3,000. 'l'he output at 180 cults plate, 
with a 34.5 -volt grid bias, is 1,250 nlilli- 
watts: at 250 volts plate, with 5(1 volts on 
the grid, it is 2,90I, 

A fall -wave rectifier. also employing an 
indirectly -heated cathode, is being put in 
production, and it is stated that a screen- 
grid tube with a -mu- of 5(M) (theoretical) 
and a mutual runductance (nuns 1,5(M) to 
1,800 micruolhus, is undergoing laboratory 
tests. Since the only value to be chan) -red 

for operation front higher or lower voltages 
is that of the heater filament, 32- and : >20- 
volt tubes will also he available. 

One of the most interesting possibilities. 
for city dwellers, is that of the development 
of It receiver operable equally well on D.C. 
or A.C. light lines supplying 110 volts. With 
the lutter, it would be necessary, of course, 
to employ a rectifier and filter in the plate 
voltage lend: hat tubes of such high mutual 
t1 /11(111(1;1ml% particularly in the power stage, 
will readily furnish giaid output volume. 
A high line -voltage, in this case, would be 
an asset. 

The tubes di se riIwd are regularly manu- 
factured with standard CY bases. For the 
pnrpuse of electrifying battery -model sets. 
however, the adapter type illustrated in Fig. 
A is also made, with a four -prong base, 
and the heater connections at one side. The 
harness, the insulating sleeves of which 
appear at one side, affords the necessary 
connections from the tube tu the light socket 
without disturbing the set's wiring; only 
one filament prong is connected into the re- 
ceiver's circuit. This tiny of the tubes 
(especially the power stage) may be wired 
for socket operation without disturbing the 
others. 

A SELENIUM DRY RECTIFIER 
THE copper -oxide type introduced by 

Westinghouse ( "Rector;' etc.) is the 
linst known of the dry -metallic rectifiers, 
used in radio work to obtain direct cur- 
rent fr an alttruuting source. Another, 
however, which has ¡list been introduced by 
a German inventor, employs the non-metal- 
lic element selenium, for the purpose. 

RADIO -CRAFT 631 

As in other dry rectifiers, a stack of con - 
pound discs is built up on a central bolt, 
and compressed by It nut (Fig. 1). Each 
unit contains two metallic lavers between 
which is dept)sited a laver of selenium, which 
has been sprially treaded until it acquires 
a crystalline structure; in which state it has 
high unilateral conductivity. 

The units, shown in cross-section in Fig. 1, 

are flared for greater strength, and to aid 
in cooling; washers separate them and help 
to give more uniform tension. 'l'he selenimn 
is protected from the air by the metallic 
covering ern each side; and the action of the 
rectifier will not be weakened by exposure 
for a considerable time to temperatures up 
to 21.2° F. As the temperature rises, si) 

does the resistance, furnishing automatic 
protection against overload. 

Each clement will support readily it volt- 
age of 20 witl t breaking down; but in 
practice the rectifier is designed for 5 volts 
OD each disc. The discs may he large or 
somaii; and the assembly rimy be wired, like 
other rectifiers, for half- or full Wave rectifi- 
cation. Fig. 2 shows two elements con- 
nected to 11 transformer secondary, for 
charging a small stowage battery. For plate 
supply cans grid bias, it is necessary only to 
use a sufficient number of elements with the 
proper filter system. 

Fig. 1 Fig. 2 
/h. /, tLom re.tUlrr is e foreign novelty. 

Radio Tanks 
(Continued from pale 601) 

transmitting channel of far greater width 
than that needed fur the actual relay signals, 
1'IIe complexity of the controls would be 

greatly increased if it were necessary to 
train and sight guns by television. 

However, for the purposes, say, of tear- 
ing down obstacles such as wire, the posi- 
tions of which were known, or of serving as 

land torpedoes to convey explosives to desig- 
nated spots, we may suppose that such mat - 

chines might readily be made; and that 
they might be operated over cumpatrttively 
short ranges, lay observers who were able 
to follow their courses directly. The whole 
resolves itself, from the military standpoint. 
into at question of values; in eliich men are 
considered as supplies to be expended, and 
in which their cost rimy be less than that 
of eroyplicatesi machinery, while their ability 
to function under the most trying conditions 
is less delicate. At present prices of robots, 
the soldier is somewhat less expensive, as 
well as more rugged and versatile. 

Certain other problems arise, in the I- 
tipliraatiro of radio transmitters which would 

Clarostat Tone Control 
Panel Mounting Type 

Service Men install tone control right on 
panel of any receiver, drill one hole, run two 
w ins- that's all. 

Regularly supplied without wire or adap- 
ters -List Price 
$1.80. 

Extra for pair 
of adapters and 
flexible w i r e 
50c. 

CLAROSTAT 
MFG. CO., Inc. 

285 No. 6th St. 
Brooklyn, N. Y. 

ELECTRIFY YOUR 
RADIO FOR ONL 
Why discard yourpresent Rood act when you 
can electrify It for only Ss P6, and banish the anooyaoce and 
expense of buying new' B" batteries? 

,- Over 150,000 Townsend 
"II" Power Units in Use 
Iha,ked up in a few minuter. Use 

.1 
e tubes -no changes. Works on C. )any cycle) or D.C. You'll be 

amazed at the improvement In re- 
eeption. Send name and address 

today for full details, proof and Free 
Trial Orter. 

TOWNSEND LA BORATORI ES 
423 W. Superior Street Chiego, Illinois 

3614 RADIO zh 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 Yonge Street - - - Toronto 

ALUMINUM BOX SHIELDS 
Beautiful sitter dill rnt,h --5 x 9 x f. tí.971 s x 10 z 7, 

monitor size, Ea. 21: 5 x 5 1 5. knocked -down coil shield. 
SI no. We make any size to or ter. 

Three ionteet toggle switch, 29r.; resistance wire for 
multipliers and shunts accurate y made and checked on 
Wheatstone Bridge -price e 

x 
n ble. 

"BUDDY" Test Prod 
.always sharp pointed, tiring 

phonograph needles. 4 -51. wire. 
spade . phone tips. Colored 

Ir. 
or 

ntiq . h 1 1, 77 , 

s 

nrh. 
We specialise in radio pans 

exclusively -parts furnished for 
any kit in any magazine. 

Please include sufficient pest - 
ape for parcel post. 

SLAM. THE RADIO 
89 Cortlandt St. Dept. RC431 

MAN 
New York, N. Y 

Bronze Dial Cable 
Keep a , supply on h - and save time and money. 
special lote prices for Service Men and Dealers. 

50-ft. roil, D. font I00 -ft. coil. 5e. foot. 

50-ft. coil, 4e. font 500 -ft. roil, 3e. fog 
standard 'Ira used by leading manufacturers of radin 
sets having drum type dials. Mailed C.O.D. Address 

MULLINS DIAL CABLE 
134 8e. Mason Ave. Chicago. III. 

PATENTS - TRADE MARKS 
All eases submitted given personal attention by 
members of the tirai. Information and booklet free. 

Patent Office and Federal Court Practice 

Lancaster, Aliwine & Rommel 
Patent Lam Offices 

475 OURAY BLDG., WASHINGTON, D. C. 

PATENTS Write for Free Guilde Ronk, 
"HOW TO OBTAIN A 
PATENT" and Record of 

Invention Blank. Send model or sketch and descrip- 
Lion of your invention for our Free Opinion whether it 
comes within Patent Office Rules. RADIO and ELEC- 
TRICAL Cases n Specialty. Prompt. Efficient Service. 

VICTOR J. EVANS & CO., 
FEES IN 

923 9th, Washing on, D.C. 
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39,000 RADIO MEN 
CAN'T BE WRONG! 

In every Home 
every Repair Shop 
every Radio Store 
every Laboratory 
every Library 

2ND Evrriov 

S. Gernsback's 
Radio Encyclopedia 2d EDITION 

$3.98 
Postage 
Prepaid 

(Canada and 
foreign add 
3Sc.postage) 

TTITS book is not. a dictionary, but a true 
Radio Encyclopedia, covering Radin 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 t c is the 
Secuxo EDITION. greatly rularged and improved. 

S. GERNSBACK CORPORATION 
98 Park Place. New York. N. Y. 

Is lolly .end oie one IOily of the Snafu Edition of 
S. orrn,haeles Radio Em-yetolndl a. I enclose here- 
with salas fir ohlrh s e te send t e the honk 
pnanald. (Foreign :Ind c Cana tt Canada add 3ar.canal.) If 
the Oak does mn nine up to my expect at bus, or Is 
not a represented, t ran return It. and have my matey 
refunded In full. 

Katte 

Address 

City 

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 Ituett added which nmkes 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 explained. 
The entire book is written in everyday English, 
easily understood by anyone. 

The Radio Encyclopedia is published in one 
volume, bound in semi-Nexible red morocco keratol, 
size 9 x 12 inches and gold- stamped cover. Heavy 
ledger stock is used and the loose -leaf construction 
enables new material to be added periodically. 

39,000 men bought the first edition! 
State 

BC-4 
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be required. Modern radio equipment for 
armies comprises an enormous number of 
units. A field army concentrates, into a 

limited area, more transmitters than there 
are broadcasters in the whole United States. 
'1'o increase the number, even by the use of 
ultra -short waves, creates additional prob- 
lems of interference. 

It is true that the ultra-short waves - 
below five meters -have nvriads of chan- 
nels, and that their interference area is 
limited. Nevertheless, these waves are so 

sharply reflected, by the surface of the 
ground and other obstacles, that they can 
hardly be received out of the direct line of 
vision. We may, of course, assume, for 
each radio tank so controlled, an airplane 
which would keep it in the focus of a di- 
rectional guiding beam; but the airplane, 
so tied down, would be limited in its move- 
ments and It target for high -angle artillery 
fire as well as for speedy combat planes. 

Design of Tank Radio Sets 
Nevertheless, radio work is being carried 

on with tanks and motorized artillery and 
special services in all armies, including our 
own. We are enabled to present, by courtesy 
of the Signal Corps of the l'. S. Army, pic- 
tures of the equipment which it has designed 
for work in tanks. 

As to the apparatus itself, technical de- 
tails of the circuits have not been released, 
though the radio nun may quickly guess a 
few of the more evident points. The equip- 
ment shown is subjected to what is, per- 
haps, the severest test which any radio 
material will undergo in actual service. We 
may compare conditions to those of a trans- 
mitter and receiver which are being operated 
while being rolled from the top of a stair- 
case to the bottom and back. 'l'he containers 
are heavily cushioned with rubber on the 
outside to take up the successive shocks, 
which are violent even where a tank has 
smooth going. 

The wavelength range covered is not 
stated; but it is probable that more than 
one short -wave band may be used. It is 
not customary to equip every tank with a 
transmitter, since they usually move in 
fleets or squadrons antler united command, 
when employed in Maneuvers or action. 

The shortness of the flexible aerial, pro- 
truding from the turret's cap in the first 
picture, indicates a wave possibly around 
ten ureters (it is stated that the British 
army uses approximately an eight -meter 
wavelength in recent equipment). 

The tank is, by its nature, completely 
shielded; so that an external aerial is needed, 
while the body of the machine serves as a 
etnmterpoise or ground. The aerial is made 
flexible, so that it will not he broken or 
swept away- by obstacles overhead. Long - 
range reception is not necessary, or even 
desirable, since most of the signalling is 
intended only for the unit under one com- 
mand. 

An interesting feature of the apparatus 
shown is that it serves also for phone com- 
munication between different compartments 
of the tank where, it nary be imagined, a 
high vol of sound is necessary to make 
itself heard above the continual banging, 
jarring and crashing attendant on operation 
under even the most favorable circum- 
stances. 
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Perfect Quality 
(Continued from ',aye 608) 

amplification, used in the audio channel. 
produces an effect similar to push -pull in 
each stage. 

'1'læ receiver itself presents little simimrity 
to the ordinary home radio apparatus in 

appearance; though it is not unlike the in- 

stallations used with the power- amplifier 
public- address systems here. The entire ap- 
paratus is mounted in a large, high metal 
rack, fitted with shields, which serves also 
for protect' against the high voltages de- 
veloped; and it is fitted with automatic 
safety switches. Any unit III/ay he removed 
for adjustment. A separate rectifier is 
provided for the power stages, which take 
the high -voltage output of two half -wave 
mercury -vapor tubes. 'l'he set is fused, in 
about twenty leads; and flexible metal tub- 
ing shields the wiring thoroughly. 

The Circuit Itself 
The receiver and the power supply them- 

selves are sin IWn in Fig. I; for ern V enicnce, 
and to avoid a maze of lines, the intermedi- 
ate connections are shown in Fig. 2. Though 
the whole is far from simple. it is not so 
complicated, after all. as the reader's first 
impression. I.et us analyze it: 

At first glance, this circuit will seem to 
consist of nothing but tabes, resistors. and 
condensers. Some of these cumiipunents are 
coupling units; but most of them a re used 
for filtering. Each filter resistor is by- 
passed by a fixed condenser of the eurrect 
value to meet engineers specifications. 

If the reader will carefully examine the 
diagra In, it will soon be found that the cir- 
cuit resolves itself into no more than a re- 
ceiver incorporating a single stage of screen - 
grid R.F. amplification (tubes VIA and 
\1l) and a detector circuit (tubes \2A 
and \'2B), followed by three stages of re- 
sistance- capacity coupled A.F. amplificathin. 
The first of these uses tubes with a "mu" 
of 10 (V3A, \:313), followed by a stage of 
low -gain augFhificathin using 10 -watt tubes 
(V -3A, \'4B), and a power stage comprising 
two high -power (75 -watt) tubes. The last 
have a "mu" of 5, and require a plate po- 
tential of 1,000 volts (tubes \'5A and \'5B). 

Methods of Checking 
The plate current to VIA may he checked 

by plugging a ulillimnuaeter into the jack 
JI, and noting the reading as the 4011 -ohm 
cathode bias potentiometer is adjusted; the 
performance is repeated for tube \113, ,jack 
J2 then being called into service. The two 
grid -circuit potentiometers control the in- 
puts of these tubes, to prevent overload due 
to the great strength of the locals. 

A similar balancing procedure may he 
followed for the detector tuhr's V2.\ and 
\211. Jacks J3 and .1.4 indicate currents, 
as determined by the settings of the plate 
circuit's variable resistors (since the grid 
leak return is directly to the cathodes of 
the heater -type tubes, there is no cathode 
resistor aavaailalu i, to emmntrol the plate cur- 
rent; hence the use of these plate -circuit 
series resistors). The cathodes of these tubes 
are returned to a center -tapped potentio- 
meter in shunt across their film ants. 

The A.F. outputs of the detectors are 
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RADIO CIRCULAR CO 225 VARICK ST. 
Is NEW YORK, N. Y. 

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. 598.00 

Our 
Price to L95 Tubes 

Original Factory Sealed Cartons 

l'or radio, phonographs. public 
address systems for lecture and 

,.rluun. Iteprodures concert halls and small audl- speech and touai,- a it marvelous fidelity of tte. The amplifier has two stages using the 227 in the tiret and two 21., tube. in flic goal -pull stage aille .t so rertltler. Kol.tir Usa :mdc Slither to conch. For 113 volts, 00 -cycle ;dtern:niti urm. - 

KOLSTER SPEAKER 
Gqulpped with a highly sensitive oversize magnet and a 
.It i sing unit that Is ono of the finest, the Noisier re-ponds 
ntantly to the faintest hnpulx. It faithfully reproduces 

Loth tulre and orehe.t ra from the faintest whisper to the 
tallest volume of a brass hand. 
Dimensions: Height. 1l Inches; wülth, 11 Inches; depth. 8% 
inches. - 

LIST PRICE, $35.00 

Our 
Price 

$4.50 

MISCELLANEOUS BARGAINS 
Sprague Electrolytic Condenser s .95 
Thlydurstat It -171 Power Compact 4.95 
A-Box Filter ['nit 1.95 
reler:mt 1.80 
Peerless 
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Transformer 4.75 

Zenith Power 'rranslonner 2.95 Shield, Cap and nase (set of at .10 
Cent rain! Twin Potent Ionteter .50 
Soldering Iron .60 
Automatic Voltage I 'ont nil 
Foiled Electric Motor and Turntable 7.95 
l'hlleu lower Transformer 2.95 ffe.t Condenser Block I Part No. 86331 1.50 
Victor Replacement ('omdenser Block 2.25 Ceneral .t 11- PUrpmse Condenser .25 
Utah IHnaudr A.C. Paver 33.3 Sp. 6.50 
Victor A IBC fusser Transformers 2.75 
A. F. Keiford Shielded Tramsfurner Iras ln 2 -II .75 
Antenna It it Complete .55 
7 -Strand Copper Aerial Wire .I6 
General Filament Switch ,20 
Yaxley "min -ohm Volume Control .45 
Indoor itlbbmt Antenna .36 
'rhurlarsun lower Transformer Unr get u.lug 

220. 227, 213. 2501 2.75 
Frost Twin Volume Control .39 
Nimbi Bakelite Sockets .10 
Eby Twin Field and SP. l'uns. each .20 
Freed- Elsemaut 8- Point Switch .20 
Cent ralah Volume Control (60110 and 'Joua ohm .30 
Freshman Basket weave T.II. F. Colla (set or 3t .30 
Fleshaan Outten Transformer (rat In I -Ii .30 
F :xien.l un Cord for Dynamic Speaker Iwo It I .59 
Aluminum Shields. per 4111x. .75 

Kun It a.ch l'art Dials .40 
Franklin Power Trans.. Type 171.1 2.65 
Radian. Power Transformer. 171.E aid 2I7. 3.95 
A letmr Input and /lulpial lush -full '1,.6 c.,.mer 1.50 

' os les Iry MINIM. Speaker Chassis 2.75 
Dosch Speaker 3.50 
(general Replacement ernnsfnraer 2.75 
Duuuat .f It noue Dry Elitnlnalnr 15.50 
nunwnu 1 S0 -volt It F:Iluilnalnr 8.95 
linmotd Silent A Eliminator 9.50 
>e iv art -Warner notary Snap Switch .15 

Itr:utles Phones 
1tC.1 Loudspeaker In:: 
Holler Magnetic En .Sri. 
Atwater hem Replacement Transformer 
Sprague Midget Condenser, 001 
A. K. 'G Condenser Itla -k Replacement 
Slaitsl it It F :liminalur Condenser work 
Victor Resistor 
Baldwin Rival I-nit 
F. & H. Capacity Aerial F:Ilminator 
I.C. A. IMOstowlt No. 119 
l'ntter 'h -mint. Ity -I'a.s Condenser 
tro.ley Vs -MId. It, - Pao Con. lenser .25 
All prices are F.O.B. New York City, transportation 
charges extra. Specify whether you desire shipment 
by Freight. Express or Parcel Post. 20% cash must 
accompany all orders. balance C.O.D. Where lull 
cash rem ittance is sent with order Pk discount may 
he deducted. All merchandise guaranteed to be exactly as represented. 
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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, 
..rite us. We have an electro- acoustical 
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. 

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 May issue snould be received not later than 
Mardi 7th. 

DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor- 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 

FORMULAS 

MAKE AND SELL your own products. We will 
furnish you any formulas. Write for our litera. 
tore. Chemical Institute, 19R l'ark Place, New 
York, N. Y. 

PERSONAL 

ESCAPE from your lonely existence! Valuable 
information free. Y\ritc tech y! Box 12841. 
fiffìn, Ohio. 

S 

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 rice list. 
Bronx Wholesale Radio Company, 5 West Tre- 
mont Avenue, New York. 

SERVICE MEN -a plan that will boost your 
earnings. Send 25c. Radi Service, Colville, Washington. 

WRITERS 
c ONG RFWlktats1l Advance Royalty Payments, of 

LNG PICTURES New Telkieg- Picture Song requirements, 
n 
Ú 
n 
s 

T 
F 

E 

etc., fully explained in our Free iastroe- 
ti., book. Writers of Words or/Husk 
fer may submit their work for free 
examination and advice. Pad ex- 
perience unnecessary. We revise,compose. 

Oarrange 
music and secure Copyrights. 

ur modem method guarantees approval. 
Write Today -Newcomer Associates. 
1678E Broadway, New York. N. Y. 

No Wind SOMETHING DIFFERENT 
Can 
Blow i MysteryCigar Lighter 
out 

wee 

'LT 
LIGHTER 

VII $25 A DAY 
Shooing this Scientific wrtl0e Martel to Men. 
New Principle of Ignition. What Ma l 
It Light? No Flint Friction. 

Duaronteed. Sample with r Plan. 25e. 
Sample Aged, 311.r or Chromium Plated. 

Agents, Write for . 

NEW METHOD MFG. 
Desk SF .4. New Method Bldg.. Bradford, Pa. 

Ir 

$5,000 ANYONE PAW H 0 
PROVES THAT THIS IS 
not tilt al hl:d 1111010 0t o,yself 
showing oly sutteth nhrslque 
and how the loss System has 
Increased my onn height to 
6 ft. 3 3 -9 Inches. Hundreds 
of Testimonials. Clients up 
to 95 years old gain from 1 to 
6 Inches In a few weeks!: 

First in 1907 
First To -day 

N. Mpllanees -N Drugs -No Dieting. ROSS SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. 
etne sta0111,. 

In 
"Allow e lime for return malls tarn, e tho Atlantic." G. MALCOLM ROSS. Height Specialist, Scarborough. England, (P. O. Box 15). 

ToAnySuit 
Jr I, the life of your 

and vest with corn. Ih 
1nn1, be pants. 100.000 patterns. 
Every pair hand tailored to your nlea,ure: 

no 'readvmade," our match s nt FREE for 
your O. E. before nulls are lade. Fit guar- 
anteed Send piece el cloth or vest today. 
SUPERIOR MATCH PANTS COMPANY 

115 Sa. Dearborn Street, Dept. 579, Chicane 

On Page 627 you will find an interesting announcement about the RADIO 
SERVICE MAN'S HANDY BOOK with Addenda Data Sheets. It 
takes but a few minutes to read of the full particulars about this 
announcement. 

combined in the output circuit, filtered by a 

couple of R.F. chokes, by- passed; and then 
this A.F. energy is fed through a coupling 
condenser to the A.F. amplifier \-3A; po- 
tentiometer R1 preventing tube overload. 

The plate currents to these tubes deter- 
mined by the settings of two grid -bias po- 
tentiometers are indicated on milliaunneters 
plugged into the jacks J5 and Jli. (Note 
A: the dotted lead is not shown in the offi- 
cial diagram of the circuit, but seems de- 
sirable.-Technical Editor.) 
(To be ('ontintted in 3fa:/ RADlo-CRA FT ) 

Home -Made Intermediates 
(('oaliluted from page 609) 

out the Anlperite, or in some other wily 
keep the tube from lighting in that stage. 
Adjust the condenser until you cannot hear 
the station, or, if it is a very strong one, till 
the signal is weakest. This must be done 
right; since the setting for best results is 
very critical. 

If the owner of a superheterodyne wishes 
to try my method, after making the trans - 
formers, let l' take out the potentiometer. 
and replace this control with a 5()t),)0tI-ohnt 
variable resistor (112) in the plate lead. 
The grid lead which formerly rant to the 
potent' ter now connects to "C-0 ,." 

If the intermediate frequency is changed 
greatly, however, it may be necessary to alter 
the n ber of turns an the oscillator coil. 

I say nothing about the frequency-chang- 
ing system; so much has been written adutut 
the superheterodyne, the Strobodvne, the I.l- 
tradyne, etc., that it seems unnecessary to 
go into a discussion of that. The receiver 
which I use has three Realer condensers 
with separate dials and plug -in coils for 
experimental purposes; though it would be 

easy to make one with but two dials, and it 
can even he reduced to one station selector. 
I would not have a receiver of this nature 
without at stage of tuned radio frequency 
ahead of the first detector. When reception 
conditions were good, I could tune in sta- 
tions almost anywhere in the country on 
ground alone; this is better than using the 
aerial alone without a ground. The set. 
however, is so thoroughly shielded that even 
static cannot be received without antenna 
connect' . 

Even with 125 feet of aerial, it is possible 
to separate the strongest stations one re- 
ceives here, on their 10 -kc'. channels, with- 
out distortion. (The writer is located in 
central Minnesota). I can tune out ''CC'O 
for either \CHAS or WRAP. 

Since I arm working on low wavelengths. 
I employ two R.F. chokes in the plate lead 
of the tuned R.F. stage, and a variable 
plate resistor RI in the frequency -changing 
stage. 'The switch Swl- shorting the grid 
condenser and leak, and the top switch 
giving a choice of positive or negative bias 
are convenient, for use with different tubes. 
In all but the detector and audio stages, 
'99 tubes may be used for e-c n- onon of bat- 
teries; I employ '12.5ss for detector and first 
audio. (The article was written before 2- 
roll tubes became available: these might 
advantageously be used instead.) 'While the 
volume might not be so strong, with the 
'99s, I do not use the second stage of audio 
for my house, as it gives too notch volume. 
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Long -Wave Converter 
(('oltlüriovi from paye 6O7) 

The fixed condensers, the values of which 
appear in the text, are Aerovox cartridge - 
type by -pass condensers, for the larger ca- 
pacities, and " Mictunold" for the smaller; 
the fixed resistors are "Service" units, which 
are equipped with convenient pigtails for 
soldering them into circuit. 

An Optional Arrangement 
For the experimenter with only two 

screen -grid tubes on hand, there is given, 
as an alternative another circuit, Fig. 3; 
this is offered by M r. It. I). Washburne in 
consideration of the fact that not all screen - 
grid tubes exhibit the dynatron character- 
istic to an extent sufficient to drive the long - 
wave tuned oscillatory circuit. Without re- 
course to the eunnections shown in Fig. 3, 

the experimenter in many eases may be com- 
pelled to try a number of screen -grid tubes 
in the oscillator position. 'l'he remainder 
of the circuit remains the same. 

Fig. 3 
A rearrmiaemrnt of the circuit of the oscillator 
3'2; L3 and L4 arc the same as in Fig. 1. 

A Hartley oscillator connection has been 
selected here for the circuit of V2. ')'here 
is no need to change the socket, if it is 
desired to use the "24 in this position; it is 
necessary only to "strap" the screen -grid 
to the plate, as shown, with a juniper. It is 

equally easy to use a type '27 tulle at \'2; 
ill this ('use, the "G" post of the tube socket 
replaces the "c:up' connection; the strap 
from socket post "G" to post "I "' will not 
be employed. 'l'he honcyetnith I.1 is shown 
center- tapped; there will be little ditticalt 
in approximating the position of this connec- 
tion, and making the tap. (The only es- 
sential to observe is to scrap the insulation 
off only one turn, to hip. If soldering paste, 
or insulation char, is permitted to extend 
to two or three turns, the resulting lose: 
may prevent circuit oscillation.) 

If batteries are used as the "13" suppl. 
it will be unnecessary to supply Over 100 
volts to the screen -grid of the dvnatrou 
oscillator. 

INFORMATION BUREAU 
(Continued from page 614) 

The intermediate frequencies calibrated on the 
oscillator are 170, 172.5. 177.5 and 180 kilocycles. 
The I.F. output of the oscillator may he smoothly 
varied; the vernier must be set at 50 to obtain 
the exact fundamental frequencies. This variation 
feature permits "flat-topping' tunable I.F. trans- 
formers. 

Juif-E WHAT YOU 
WANT AND FREE: 

R.A DI O W O R 1.111. the first and otdv national radio weekly, now in its ninth year, is pub- 
lished every mock, dated Saturday. Subscriber: get their copies well in :oloau of Satllyda. 
RADIO WORLD publishes illustrated) tort ' al articles about broaleast and short-wine re- 
ceivers, short-ware converters, audio power amplifiers and mitent sets. It also publishes lits 

.d short -trace and broadcast stations and every week prints news ut radin evens in broadcasting and 
of station activities. l'ublishel weekly. Il'.Iii11 WORLD prints news of radio while it is newt Rep 
,ourself poled un the timely doings in the field of radio. Luth technical and popular brtieltes. be I cooing a subscriber tar It.t1410 WORLD. The regular sulsenpt rate is $ti per year (:e2 i -vies, 
une each week). 

Ohmmeter -Voltmeter Power Transformer 

FI-ERYRODY who doer any molo work 
whatsoever. whether for fun or for pay 
..r fur tooth. needs a rant iuuitr tester. so 
he cam discover upeus or shorts when 

.I mere continuity tester is all right, but- 
(Men it is desir,d to determine the resist:u:ce 

Naha. of :I unil. to determine if it is correct, or 
to measure a low voltage. and then a c.ntinuify 
Irstur that is also a dine!.., .,ling ohmmeter and 
a D.C. voltmeter comes to I riple handy. 

So here is the combination of all three: A 
0 -4 _ -cult P.C. voltmeter, a 0- 10,00u -ohm 
ohmmeter and a routinuity tester. A rheostat 
is built in for ernrt zen) resistance adjustment 
' 

o 
,r maximum voltage adjustment. The unit rou- 

tains a three -cell flashli_ht battery. Supplied 
with two 5-foot- long wire leads with tip plugs. 
Case is 4 -inch diameter baked enamel. weight, 
I lb. Sent free with order for one tear's 
subscription for RADIO WORLD (52 week's) at 
the regular rate of 86. Order Cat. 1'1154)0. 

N building a receiver or a R supply you will 
IM delighted with the performance of the 
typo R power transformer. This ha, 105- 
120 colt A.C. primary. 50.00 e elcs. S,a. 

lari,s on uu. side are for the 2$0 rectifier 
(F -(' -F for filament of 280. with (' as the 
positive li lead and Luth F's to the "$O filament I 

and 0-1 -0 for the high voltage with both O's to 
the respective plais of the 2541 and I to It 
minus, usually ground. The sec taries on the 
other side are: two marked 1' cults, 
marked 5 colts, Mue marked 24.:, cults. The 
5 -cult winding may be ti-oil for Mao or two 171 
or 171.\ output toles or for the heater: of two 

27 or 224 tubes in series. The 21, colts mai- 
l.. Used for one or two 245 output tithes and. t. 
besides, heu heater type tilles. ..r for four 
heater tap, t E:ah of the 1 r_ -colt wiud- 
iurs may hr us,d for three 2211 tube -, or far 
one heater type till,.' on ea.h suet Winding, 
%dieu tir : udual voltage will he o cults. which 
is enough. Ment free wilt our year'5 suhsrip- 
tiou for RADIO WORLD at the regular subscrip- 
tion price, $0 (for 52 issues). Order Cat. 
rit -Rrr. 

Shielded Coils for Screen -Grid Circuits 
III.. s I., shielded coils am espo- 
.4.,1Ir suitable far screen -grid 
circuits, but are adaptable also 

Io other circuits. 

They consist of it secondary wound 
a' a 13/4-inch diameter lad:elite Wh- 
om.. a laver of moisture -proof insula- 
ting fabric. and primary wound over 
the secondary. 

TIII: bakel ite tubing of the coil 
is firmly embedded in :n veneered 
base, to Whirl] all iilumiuum 

plate is attached at bottom. 1 

tined to pas uulleads and to coin- 
cide with mounting holes of the 
aluminum shield. The shield size is 
2 11/10 x 2 11 /16 x 33/4 duehr. 
The mount iug MINN! keeps the wall. 
of the shield elui- .listait from the 
coil. 

TIIf: outleads of the coils are: shielded wire lead to pole. red learn to R plus. dark blue lead to grid 
aal yellow In gmuud. when the coil is 'isel :as antrnnn ronpler a field ruudrusr of .0414125. 
tuft. nr smaller rapacity sbuul he in series w' h the aerial. The connections would 15': shielded 

wire to fixed condenser. roll and ,,Iles loth to gr.. uul and dark blue to grid. The coils am packet 
in mashed .sots of four. 'rhos Ibe.y are of preci -i n top., ussarc for full etfeet iveurss from gang 
riming. The primaries are of high impedance and he coupling to the seeoudate i y tight. Thos 
t,atuns are desirable tar high gain in multi -stage screen -grid circuits. However. for 

s 

tits using other 
tubes. the primary trues may be easily reduced Ire he user to In tuns, by cutting the primary wire 
uunr where it enters the insulating cloth, and uusiuding all but lu turu5, roll i.e_ .1 l then sddrring 
Ube two wires together. Set of three roils soot nee Willi an enter for a nn- --ear .uhsrriptiuu for 
IHADNO \tuRLD, t (Ii. the regular Otte. For .1 t 4135 -of41. order eat. l'It -st a' -a. For .n4105 -unit. 
order Cat. l'ItSGC -S. 

RADIO WORLD, 145 West 45th Street, New York, N. Y. 
Enclosed find $u.on for eue- ear's sutsrriptiou for R.t1)10 tVORLI) (52 issues, one each week) 

and please send me fric the pnminm checked off below: 
CI ('at. FR -500 (direct -reading ohmmeter -voltmeter) 
.:1 ('nt. PR-Rl'T (looser transformer for :300.5, D.C. output. etc.) 

Cal. l'li- SO(` -:i (s.1 of three shielded evils for A00:3S -mf41.) 
Cat. PR-SOC-5 (set of three shiehled roils fur .0005 -ofd.) 

SOUR NAME 

ADDRESS 

CITY STATE 
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Over the Mountains 
front LosAngeles 

t. 59 - 5 Me` t 

`.- -1 ED 

sim""''.--'GallonsafGAS 
Think of Of FIVE HUNDRED FIFTY -NINE MILES over 

Orough 
mountainous country burning only ELEVEN (iALLGNS 

F GASOLINE Imagine more than FIFTY MILES Tu THE 
GALLON. That is shat the VVHIRLWIND CARBURF:7INC 
DEVICE does for D. R. Gilbert. enough of a saving on just 
one trip to more titan pay the cost of the Whirbvind. 

THE WHIRLWIND SAVES MOTORISTS 

MILLIONS OF DOLLARS YEARLY 
Whirl, in.I sups of their ten ed at 
the results wcv arc g 

the 
Letters keep stream ing into the office 

telling of mileages all the way from 22 to 59 tiles on a gallon, re- 
sulting in a saving of from 2'K to 5n4 in at hills alone. 
Mark A. Estes writes, "1 was making V miles to the gallon on my 
Pontiac Coupe. Today, with the It hirla intl. I am making 35 5 -10 
miles to the gallon." 
P. P. Goerzeo writes: "34á10 miles with the Whirlwind. or a gain 
of stiles to the gallon." 
R. J. Tulin "The Whirlwind Increased the mileage on our Ford 
track from 12 to 26 miles to gallon and .5% in speed.` 
Car owners all over the wurld are saving money every day with 
the Whirlwind. besides having letter operating motors. Think what 
this means on your r. Figure up yoursavings- enough fora 
radio -a bank account -added pleasures. Why let the Oil Com- 
panies polit by your waster Find out about this snoozing little 
device that will pay for itself every few weeks. 

FITS ALL CARS 
In lust a few- minutes the Whirlwind can be installed on any make 
of car, trio k or tractor. Its actually less work than changing your 
oil, or putting slater in your battery. No drilling, tapping or 
changes of any kind necessary. It is guaranteed to work perfectly 
on any make of car. truck or tractor, large or small, new model or 
old nsswlel. The more you drive one more v "u w ill save. 

SALESMEN AND DISTRIBUTORS WANTED TO 

Tole 
MAKE UP TO 

making 
$1 00.00 A WEEK AND MORE 

\ \ Froths supplying this fast 
selling des 1.-v that t th:u carp :tllnul uruni In he without. 
(hod territory in ,till open. r Free sample otter to workers. 
Fall part l'utirs sea on request. Just cheek the coupon. 

CU 
No matter what krnd e ear you have --no matter how big was .ter 

1 - -Th ' hi I ind will a you money. We absolutely gua atea that the Whirlwind will more than save its con line alone within 
thirty 

tour risk ind aspens.. 
1will w acre to be it a Sotetjudse 

it. u trot is 

FREE TRIAL COUPON UUU 
Whirlwind Mfg. Co., Dept. 515 -A, Sta. C., Milwaukee Wis, 
Gentlemen: You may send I - full pan lculars of sour 
Whirlwind Carburet log deice land tell um how I ran get 
one free. Tidy does not obligate me in any way whatever. 

NAME 
ADDRESS 
CITY 
COUNTY 
f..i Cheek here if you are interested In full or part time 
salesman position. 

STATE 

Thousands of opportunities for young 
men to enter the Newspaperlield. 
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. Ile shows you the short -cut to 

success. He tells you what to do and what not to do, 
to become a successful reporter. Send today for 
the 'PRACTICAL COURSE IN JOURNAL - 
ISM, by Henry John Brockmeyer of The New 
York Et cuing 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 plus a few cents for postage. No more tc 
pay. Money absolutely refunded if not satisfied. 

PRESS GUILD 
16-E Murray Street Dept. D -431 New York 

A New Member of nnne 
the Universal Family dt 1`( 
ONLY $5 COMPLETE 

Including 3 -ft. Cord 
Jn, what the amateur and ex- 
perimenter has been praying for. 
Genuine carbon single button 
microphone, 200 ohms resist- 
ance. Bronze c with suspen 
Sion eyelet. Life -like voice 
production. Built by micro 
phone specialists! 
Only If complete. 

UNIVERSAL 
Mlcrophon Co. 

(Ltatrgo) 
1163 Hyde Purls Blvd. INGLEWOOD, CALIF. 
Other models $7.10, III, $2$, 510, $7f. Also cables, 
plugs, transformers, mountings, etc. Get catalog. 

RADIO- CRAFT April, 1931 

Fig. Q113. Discs of this pattern. rotated on a phonograph turntable at the standard speed of 
78 r.p.m. under a lamp varied by .J.C, impulses of the stated frequency, seem to stand still. 
This "stroboscopic" effect would be strongest with a neon lamp. (Marconi Radio Co. of Canada. 
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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 cun- 
truetion- Sreen Grid - 245 

Push Pull Amplification. Total- 
ly shielded. Battleship Con- 
struction, with oversized trans- 
formers and condensers assur- 
ing long, faithful performance. 
Chassis measures 21 in. lung, 
S in. wide and 3 in. high. 
NOTE: Do not confuse this 
genuine Sonora built Radio 
chassis with similar type mod- 
els offered elsewhere. 

onora 
CLEAR AS A BELL 

SONORA Model A31 
7 TUBES -3 SCREEN GRIDS 

Uses: 

3 -224, 1 -227, 
2 -245 & 1 -280 Tubes 

OUR 

PRICE 

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 B3 1 
8 TUBES -4 SCREEN GRIDS 

Uses: 

4 -224, 1 -22 

2 -245 & 1 -280 Tubes 

OUR 

PRICE 

245 and 250 
And "A -B -C" Power Supply 

SONORA CONCERT 
Power Amplifier 

2 STAGE 
245 Push Pull 

With "ABC" Supply 
POWERFUL 

Faithful Reproduction 
Here is a truly fine amplifier affording volume galore with 
astonishing faithfulness and realism. Constructed of the high- 
est quality parts, to give Tung life and the finest performance. 

PHONOGRAPH AND RADIO INPUT 
The Concert Power Amplifier supremely efficient for reproduc- 
tion of phonograph records, radio programs and speeches, 
Operation requires: Two x 245 Power Tubes, one Y227 AC 
tube, and one X230 Rectifier tube. 
Regular 
Value ]`+t1J .00 

OUR 
PRICE 

Genuine T U N G- S O L 
HANG -UP REPLACEMENT 
CONDENSER SECTIONS 

FOR 
GENERAL REPAIR 
AND POWER -PACK 

WORK 
Every Service Man 
should always have on 
hand several units of 
each capacity a n d 
voltage to meet every 
emergency! 

Voltage Our 
D. C. Price 

500 V. $0.35 
300 V. .40 
450 V. .45 
500 V. .50 
600 V. .60 
700 V. .70 
800 V. .80 

1000 V. .90 
300 V. .60 
400 V. .70 
500 V. .80 
600 V. .90 
700 V. 1.00 
800 V. 1.10 

1000 V. 1.25 
300 V. .85 
400 V. .95 
500 V. 1.05 
600 V. 1.15 

Working 
Capacity 
!2 Mfd. 

1 Mfd. 
1 Mid. 
1 Mid. 
1 Mfd. 
1 Mfd. 
1 Mfd. 
1 Mid. 
2 Mfd. 
2 Mfd. 
2 Mfd. 
2 Mfd. 
2 Mfd. 
2 Mfd. 
2 Mfd. 
3 Mfd. 
3 Mid. 
3 Mfd. 
3 Mid. 

22.5° 
ISN'T THIS WHAT YOU'VE 

BEEN WANTING? 
Last A Real Noise and Hum 

Eliminator 

29.5o 
Net 

Push Pull 
Amplifiers 

SONORA 
AUDITORIUM 

Theatre Amplifier 
2 STAGE 

250 Push Pull 
With "ABC" Supply 

Enormous Volume 
QUALITY Ob' REPRODUCTION IS AS NEAR PERFECT AND 
LIP H -LINE AS POSSIBLE! ITS POSSIBILITIES CAN 111.1 
SU1I.IED tri' IN THREE WORDS: Altsul,l'TELY DISTttlt- 
TI( NLESS C/ tl.Ii31 E' The full benefit of the 450 volts pro- 
duced is obtained, using this as a PHONOGRAPH AMPLIFIER 
-PUBLIC ADDRESS AMPLIFIER SYSTEM -RADIO TUNER 
AMPLIFIER. Self-contained unit. Supplies all necessary A, L' 

nd t' power to its owo tubes. Operation requires twu type 
X250 power tubes, one Y227 A.C. tube, and two type X2s1 
rectifier tubes. 

Regular 
Value $145.00 

At 

No More 
Hum -m! 

('lT Dat \\-N l'tlìlj'SS SERVICE 
('ALLS: You will find this article to be 
as money -saver, as well as a money- 
maker, for you. The majority' of your 
service -calls are due to line - noises. How 
much tithe and material hats been wasted 
by your Service-Department making 
special apparatus to ettt down line - 
noises? Now a simple installation of the 
"31AXIM FI I.T ERA U" and your troubles 
are over. Works on all currents -Anto- 
matie- Kcainires no adjustments -Take 
advantage of this offs now.' 

Heavy Duty Model 

2.65 
Net 

OUR PRICE 

OUR 
PRICE 29.5o 

Net 
SONORA ABC 

POWER TRANSFORMER 
For Models A -31 and B -31 

=2-15 and I s0 
Tubes. For Models 
A -31 and B -31, 601, 
in. aride, 6 }¡ in. 
long, 4 in. tall. 
Also Furnished for 
25 Cycle Current 
for $5.50. 

OUR PRICE 3.75 
K O D E L STEP -DOWN 

TRANSFORMERS 
HEAVY DUTY 

Pri atta'ry 110 -120 Volts, 
50 -60 Cycles AC current. 
Output li Volts AC l 
21/2 Antp Suitable for A 
Eliminators, Dynamic 
Speakers, Trickle Char- 
gers, Bell Ringing and 
Toy Transformers. 

OUR PRICE 75c 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. DO NOT WRITE FOR CATALOG! 

G R E N P A R K CO., Dept. R C 245 Greenwich Street, New York, N.Y. 

www.americanradiohistory.com

www.americanradiohistory.com


If It's A 

Replacement Part HAS IT 
SANGAMO QUALITY AUDIO 

TRANSFORMERS 

"X" Line Type Only 

A type for every purpose. 

Never sold at these prices before. 

Cat. Our Price 
No. Typ. I ., eripl in List X- St Audio $6.00 A L L 1 

3561 -P.X- Push -pull Input 6.501/ 0 N E 
3563-11N-Push-pull Output for 250 or 271 P R I C E power output tubes to match the 

impedance of moving coil of ds 
dynamic speaker 6.50 lYs 

5565- E -Output choke to match impedance 
of the various type power tubes 6.00 Each 

2.25 

Radiart Step -Down 
Transformer 

Primary 220 to 250 Adjustable 
Secondary 110 -125 
Cap. 160 warts 

Cat. No. 2576 
LIST PRICE $10.00 

Our Price, $4.50 

STANDARD REPLACEMENT 
POWER TRANSFORMERS 

Cat. 
No. Type 
2615 -Peerless Kylectron 
2572 -Midget sets using 

& 250 Tubes 
2603 -Sonora A -31, 11 -31 
2655- Kolster K24 (210 -250) 
2656 -Kolster K20, 22, 
2618- Sonora with 600 V. C.T. 2 -7%V. 

1 -2%V., and 1 -15V. with 85V. 
primary for voltage regulator 
tube 

2558 -Victor using 245's 
2626 -Freshman Q 
2625 Freshman QD 
2522 -Earl 21, 22, 55, 56 
2557 -G. T. C. 1%, 2%, 5 & Hi 
2608 -Dungan 2%, 5, 15 & Hi 
2602- Thordarson T-3487 for Sparton 

600, 5, 5, 3 V 
2250 -Amrad BelCanto Series 
2580 -Franklin 210 -250 -281 
2600- Philco all sets 
2664 -Zenith 33, 34, 35, 35A 
2527- Zenith 0, 11, 12 
2551 -R C A 17, 18, 33, 51 
2573 -It C A 44, 46 
2566 II C A 60, 61 
26311-Loftin-White bun. - _ 

224, 

Price 
$2.25 

227, 245 
2.85 
4.50 
4.75 

3.75 
2.75 
3.85 
4.50 
3.95 
2.75 
2.75 

4.50 
4.50 
3.85 
3.90 
2.95 
5.00 
3.95 
4.25 
5.95 
4.25 

AC DAYTON 

NAV /E41OR 
RddloTube 

AT A SENSATIONAL PRICE! 
TYPE 227 ONLY 

Lott of 6 

Lots of 12 

Lots of 25 

Lots of 50 

25c Each 

22c Each 

20c Each 

15c Each 
No Less Than 6 Sold 

Packed in Original Factory Cartons and 
(;u:rr:rcteed to Light and flay. 

VICTOR REPLACEMENT 
CONDENSER BLOCK 

We Carry a Com- 
plete Line of Mic- 

rophones, Turntables, Pick -ups 
and Amplifiers for Public Address 
Systems and Theatres. 

Universal Baby Mike. A real micro- 
phone, single button, with covers 
and 25 ft. of cable. List, $7.50. 
Our Price $4.50. 

Carryola Synchronous Motor 

Complete with turn -table. Silent, 
sturdy and compact, only 1%" thick. 
No brushes. Only $3.25. 

PEERLESS 600 VOLT 
CONDENSERS 

IN CARDBOARD 

BOXES 

Cat. 
No. Size Price 

3004 1 Mfd. $0.35 

3005 2 Mfd. .65 

3006 4 Mid. .80 

UTILITY 
CONDENSERS 

IN METAL CANS 

3150 1 Mid. 
3152 2 Mid. 
2925 1 Mid. 
2926 2 Mid. 

450V. 

450V. 
1000V. 
1000V. 

.50 

.75 

.75 

1.45 

1012 MFD., 600 VOLTS 
For replacement in All Victor Sets 
Total capacity 10% Mfds., 600 
working voltage. 
Housed in metal can. 
Size: 5s/ in. long, b in. high 
and 4 in. wide. 

Cat. No. 2709 

Our Price, $225 
Part Cat. 

Set Model Item No. No. Price 
Atwater Kent 37 Filter Block 5001 4.95 
Brandes B -15, 1.1-16 Filter Block 5004 5.00 
Columbia - Kolster, C -6 Filter Block 

5005 
Eveready and Bosch 1928 -29 

Filter Block 
Earl A2 Filter 
Fada D Filter 
Freed -Eisemann 

Block 
Freshman H -5 
Freshman M12 

Filter Block 
Freshman N11 

Filter Block 

2988 
Block 5006 
Block 5008 
NR57 Filter 

5010 
Filter Block 5012 
(171 tube) 

5013 
(250 tube) 

5014 

2.00 

3.95 
4.00 
3.75 

3.75 
7.00 

5.00 

6.00 
Kolster K -22, K -20, K -40, 

K -42, Filter Block 2805 2.50 
Columbia - Kolster 920, K -43 Filter 

Block WS3626A 2963 2.95 
Kolster 6 -H and K -5 Filter 

Block 2316 2815 2.75 
Kolster 63, 6K Filter Block 5022 3.50 
Kolster 1020, 22, 25, 48A, 4813 

Condenser Block 3624 2805 2.50 
Majestic 171 Sets Filter Block 5026 5.00 
Majestic 250 Sets Filter Block 5027 5.00 
Majestic 245 Sets Filter Block 5028 5.00 
Majestic Master 13, Super B Filter Block 5029 2.95 
Majestic Special Master B 

Filter Block 5030 3.25 Majestic A Eliminator 5031 3.75 
Peerless All Courier Sets 

Filter Block 2855 1.50 
R C A IS, 33, 51 Filter 

Block 8333 2710 1.50 
R C A 41 Filter Block 5033 4.25 
R C A 17 Filter Block 8289 2711 4.95 
R C A 44, 46 Filter Block 2711 4.50 
R C A 60 Filter Block 8346 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 Filter Block 5028 6.00 Temple 8 -60, 8 -80, 8 -90 Filter 

Block 2754 .95 
Zenith ZE11, 12, 14, 18 

Filter Cond. PLII45 2800 3.25 
Zenith ZE18 Filter Cond. 

351%, 35APX, and 37A 2701 3.25 
Zenith ZE17 Filter Cond. 

353X 2700 3.25 

MAIL 
ORDERS TO 

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. 
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 THIS MONTH'S SPECIALS! 
ALL merchandise listed is BRAND NEW and is shipped in the original, 

factory sealed cartons and carries the same guarantee of ABSOLUTE 
SATISFACTION! Due to the demand for this seasonable merchandise 
actually exceeding the available supply, ACT IMMEDIATELY! In most 

instances, our SALE PRICES ARE LOWER THAN THE ACTUAL MANU- 
FACTURER'S COST! 
Join the ever swelling ranks of our 100 per cent SATISFIED CUSTOMERS, 
ORDER DIRECT FROM THIS PAGE TODAY. NEW LOW PRICES. 

Dry Electrolytic Condensers 
Mount in any position! Guaran- 
teed uev(r ta bloc ont: Ibnlark- 
ably compact and vey Ines pensive. 
permitting generuns use of filter- 
ing systems. The greater the mad. 
capacity enlph:yeti. the less A.C. 
hom remains. 50ol tilt peak rating. 
Ideal for all 171.í - 215 poner 
parks -use two of each capacity 
desired for 250 passer parks (1,000 
volt peak thereby assured). 

YOUR 
No. MIL Diameter Length PRICE 

1801 1 31 m. tn. $0.28 
1802 2 1 In. 2M. In. .45 
1804 4 1% In. 2% in. .85 
1808 S 1% In. 4% In. 1.25 
1816 16 3 tn. 4u.¡ In. 2.12 
1824 24 3 in. 4% In. 2.75 
1832 32 3 In. 4!¡ in. 3.33 

Cavalier Model 159 Console 
With Peerless Speaker 

This beautiful and dla- 
tinrtive cabinet Is sold 
with the both dn Peer 
less Speaker. It Is de- 
signed to provide a 
maximum cabinet at a 
m Ininunn price. Veneers 
of Figured Walnut with 
attractive carvings and 
unusual turnings. Set 
l'umpartment, 21% In. 
wide s 10% in. deep z 
8 in. high. Height, 38 
in. Slipping weight 65 
lbs. Packed In original 

rate. Complete with Speaker. 
No. 159 -YOUR SPECIAL PRICE 

$9.95 

Thordarson Standard Replace- 
ment Power Transformer 

70 WATTS 
T h I s transformer 
may be used In 
bai lding up Inel- 

ter 
9 

replace1111nt In 
such standard com- 
binations as three 
'24's. [no '23-s, two 
'71.í's or two '45's, 
and en '60 rectifier. 
Suitable for the 
home - built rank- 

and panel public address amplifier, or cab - 
Piet4lpe phoungral 11 power amplifier. .lust 
the foundation nap far an audio amplifier 
to be used as a standard of rumparison. 
Well designed. Connections are made to 
soldering lugs on the two end plates. Dimen- 
sions: 3% s 3% s 1 inches. For 110 -120 
rolls, 5060 titles. Shipping weight Syr lbs. 
List Price. $12.50. $2.55 
No. 1405 -YOUR PRICE 

Kolster Speaker Chassis 
%lay be cunueted directly 
In the plate elren it of type 
'I2.í tutees; or to higher- 
pow er tubes through an out- 
put desire In push -pull sir 
cults, speaker may lue roo- 
m., tad front plate to Nate. 
"9 inch rune" type. Paper - 
ratlt Is prevented Ay a 
fini. uel .lamper: bass notes 

liwell reproduced duc to 
ne "free -edge" effect. It, 
small dimensions make it 
eligible for use In bomc 
constructed m i d g e t sets. 

Comes with G ft. cord. Dimensions: lu \ 
914 juches. Slipping aright 1; . w. 

List Priée. $18.00. 
No. 1500 -YOUR PRICE $2.85 

Short -Wave Converter 
Build a short -nase c 

:' mer at lust. t price , 
record. hat with ah).L 
excellent results 
obtainable nevertl,elett. 
The voltage for the three 
227 lobes user) map h 
nlda limed from an I-Ster- 
nal filament transformer 
ur front rmedon. 
w holing of A 

gm -melon. 
lu 

a power pack. Wave- 
length from 30 to Ito 

meters. No plus -In culls: null s Iteb I 

used to caver waive ham(. Single dial Ionia 
n grunting. aga holy eagerly na sOneal- 

Leak- condenser modulation. Converter ...c 
slating of all parts (less tllalnent tram -.- r 

Ineludine rahineL panel. diagram an. 

Instruction sheet (less tuheel Q A.85 
No. 1619 -YOUR PRICE $4 
No. 1615 -8 -Volt Battery Model. same price. 

R.C.A. Double Filter Chokes 
This heavy -duty. extreme- 
ly Strang, double filter 
choke can be used for all 
types of filter circuits, 
experimental work. prover 
angdlfiers. receivers. enm- 
Iuaturs, power packs. con - 
erled sels, ete. E 

as R. ('. ,t. replacement 
part for all Radlule mod. 
els, particularly Nos. 33, 
I7 and 15. Each choke 
D.C. resistance, 500 ohms. 
Connected In parallel. thee. 
double Otter chokes have a rating of 15 Hen- 
ries at Wool Mills; connected III sertes. 60 Hen- 
rio s at SO Stills. Fully shielded in heavy metal 

itli special Insulating ontjonnd. Sire i e 
I, x 351( x 2 rx. Skipping weight 6 los. 

List Price $10.05. C 
No, 8336 -YOUR SPECIAL PRICE.. 95C 

"250" A.C. Power Transformer 
This pouter transformer 
supplies current, for five 
15 - volt .írenmls tubes 
drawing 5 SIa. and M. 
ant». on filaments; ono 
2.5 V. tube: two '50's, 
and two '81's. Two 227 
or 221 (If suitable resist- 
ance Is used! and 750 
volta. Full wave "II" and 
-C.' .í line ballast resis- 
tor. 11h11 as the Amperite, 
In conjunction with the 

special 83 -volt primary. will maintain even 
voltage over 103 to 125 lolls. Entirely shielded 
in metal. 43¡ x 43% x 6% inches high. 
%Veleta 15 Ills. For 110 -120 volts, 30 -60 
orles. List Price. $20.00. $J q 7$ 

No. 1412 -YOUR PRICE 

2.5 Volt Filament Transformer 
60 WATTS 

Has 2 center-tanned wind - 
111es. Roth deliver 2.5 
wits. Line winding gi vet. 
3 amperes: thy other. 11 
amperes. Pigtail Irais. 
Heavy Iron rase. heautl- 
fully finished in brown brnn 
crackle. 110 to 12. volts. 
50 to 1:11 .yeli -i Dimen- 
sions: 3th x 5 x 4i. 
Inches. `Hipping weight 
h Ils. List Price, $6.00. $3.45 
No. 1414 -YOUR PRICE u 

Earl Power Transformer 
Make money revamp- 70 WATTS 
ing the old battery 
set. Tills power trans- 
former used in Earl 
51 o d e I 22 receiver 
supplies ' A " "11" 
and ".. potent lais 
for: two (or 

grid '21'sí, 
í'26's, lwo71A'a 

e 'Sn rectifier; 

a'11 
current coition of high-nonage winding 

I maximum output (about 200 volts) Is $0 
ma. Illgh- voltage seconday. filament wind- 
ing for '27's, and for '71Á's are renter. 
tapped. \lay be used In any number of 
combinations. Suitable resistors. a couple of 
1 -ml filter condensers, two 30 -henry chokes 
and bp' -pass nmdensers complete tine tower 
pack Size 3% x 3 1 2Y% orbes. 16 long 
leads and full n icing nictations. $tIppllls 
weight lbs. List Prise $7.50. $1.75 
No. 1410 -YOUR SPECIAL PRICE 1 

Shielded "A" Transformer 
Modernize storage bat- 
tery rece is ers by replat- 
Into 'Di.t's a lit 2220's and 
'27'l !neaten! Ire tills fila 
ment transformer. Sup - 

plly, 1.5. 2.5. and 5 
volts: 5 -volt winding 
renter -tapped. 11 e a t a 

three '20's. to -o '2t's. 
and tan 'L.t's or '71.í's. 
33351 Inches. For 110- 
120 volts. 50 -60 cycles. 

Weight 3% Ito. List Price. $4.50. Qs 1 ,7S 
No. 1400 -YOUR PRICE 3pí 

A.K. 37 Filter Choke Condenser 
Contains ¡no filter 
chokes. a speaker out- 
put choke, lino high - 
voltage filter condensers, 
a detector by -pass - 

denser. and an R.F.- 
A.F. by -pass condenser, 
each connecting lead 
being identified by col- 
ors. To make up emrieet 
prover pack for re- 
ceiver using a type '71A 
°tout tube you need only a rectifier tube 

slrket, a voltage Mulder- a power transfor- 
mer. and thi- filter by ek. 3'.31%35 Inehe,. 

ipping ss fight 6 WE 
List Price. $7.50. dr (.95 
No. 1800.283 -YOUR PRICE.... vp 

6 MONTHS GUARANTEED NEONTRON TUBES 
Sold on a 6 MONTHS FREE REPT.ACESIENT GrAR.tNTEE 
IIASIS, PROVIDING TI'lIE LIGI ITSI All tube, are carefully 
meter lesind before shipment. and carefully parked. Do not 
confuse these IIIG11 Ol'.í1.1TY tubes with any other "low 
priced" tubes -ow low priors are possible because we do t 
VOI.1'SIE business! 
Choice of Choice of Choice of Choice of 

226 112A 245 222 
227 200- A -149UX 250 210 
171A 199UV -120 171 250 
201A 224 281 

63c each 70e each 80e each $1.60 each 

We hare 
1 

net Issued our new "R %N O 

SERVICE TRE.STISE." It's rod nn all 
the way thn°gh. 5' w !ominous and enll ro diagrams. lin nllhntrations. 

Partial contents: Slo,lrnb.ing old radio 
set,. How tu , I bees I,, gnu or 
sels. Selection of 

a 
robes. The detector 

tube. The power tube. Changes in 
grid or t "' bias circuits. Posh pull 
anunl fiers. Replacing audio trans- 
formers. Phono. attachments. flow to 
choose prover transformera. Yoh one 
dirlder s wattage of power brui. 
formers. Selecting and instilling 
replacement part, ill radia set, 
Filter condenser, Repairing "n" 
eliminators. .í1.I, BRAND NEW 
DOIT: -NOT A REPRINT. Plank 
full of IRE.íl. radin information 
all the nay through. Even the 
catalog 

s 

et torr lias dozens of 
hookups -never found anywhere before. WRITE TODAY. Enclose 2 cents for postage. Treatise sent by return mall. 

Utah Dynamic A.C. Power 
Speaker -Model 33A 

110 -volt. 60rlrle 
A.C. light smekrt 
supply for field 
excitation w i t h 
Westinghouse dry rectifier. 
'J in. high. 9% 
tn. wide, 7!4 in, 
d e e p. Speaker 
comes hacked in 

anon oor ate. 
Weight 19 lbs. It 
Is me 1 of tua 
mimst powerful as 
well as best re- 
producers in the market. 9 -Inch cone. 
List Price $50.00. 
NI. 1506 -YOUR SPECIAL PRICE 

$ 7.50 

Kolster Power Transformer 
85 WATTS 

Will supply sufficient 
current alun voltage for 
push-pull 10's, In ry 

iunetlun w lib type 'tn1 
half -nase rectifiers. Tin 

.2.25-volt e core lar, out 

t Is just below tin 
rated maximum for type 
21 and '27 Hures; tubes 
will Iasi I,IIICl1 longer 
than when heated from 
a higher -voltage trans- 

former. Four secondaries are rated as fol - 

Ioss; S(enndary SI, 7.5 V., 1.23 A.: S2, 
renter -tapped. 7.3 V., 1.25 A.; 53. 1.5 V . 

1.25 í.; SI, 2.25 V., 1.61 A.; 55, 725 
v., DO 31a. Primary' la taloned for law Inc 
voltage. Iles eight feet drilled for mounthn: 
to base of pack. Generous Iron core assure 
cool performance under heavy load. I'itr 
110.1211 Vous, 50 -60 Cycles. Dimensions. 
11 x 1!4 s 4ns inches. Shipping Weight 
11 lbs. List Price. $19.50 $5.75 
No. 4336 -YOUR PRICE 

The SONOLA 1931 A.C. Model 
Midget Receiver 

RCA LICENSED 
This Midget Receiver 
nil] outperform many 
of Its larger brothers. 
I 'seo 5 tittles: 3 screen 
grid. 213 power tube. 
280 rectifier. Rills dv- 
namle. large capacity 
filter. Perfectly shield- 
ed. Selectivity mint alned 
by t of three tuned 
stagesP nigh amplifi 
eat ion is assured by 
screen grid RF. semen 
grid poster detector and 
'45 output. Rola Dynamic gives wonderful 
rcprulurlon. Sim shall gnu can put It any 
where yet it will fit. There may be eh 
midgets on the market. We are fully aware 
of this. That's exactly why you should 
have a SONOLA. There Is NO GRIEF with 
this high grade set. For 50 to gli i.v, -le, 
f n snits. Uhnensions9 N x n9 x Is Inches 
high. Shipping weight :10 lbs. List Price. 

o.58. 
$ 29.85 No. 2500 -Your Price (less tube,( 

Genuine Magnavox Microphone 
Do Your Own Home Phonograph Recording 
Slade by the wnrol- 

xtngnavnx l'n. 
While origlually made 

.trap en One head. 
I I I, 

aj 
s' to sliest a 

'i,mile onto one of 
,- side bracket,. The side brackets are 

ír1 
IOU, soft roller and llar-e the 

.otorotooleme at the Best speaking distance 
i3On the mouth. Crimes 1v1111 6 feet of cord 
The biggest mike bargain in America! Conn 

hoe stith straps and buckle to IIt aruu d 
cad. Brand new- In original factory pack 

Shipping weight 1 lb. 
List Price. $10.75. 
No. 1610 -YOUR SPECIAL PRICE 

$1.55 

"RTC" High -Voltage "Puncture 
Proof" Filter Condenser Units 
We guarantee these can 
dangers uncond itionally. They 

Ideal for general re- 
I.tmcemu'rtI 1111111..-1.- r and ran 

i,.. iustnited in ally new 
i'ass rr- parts. All condensers 

furnished with S -Inch 
1111011+ , Id tinned "tondo- 
ion k" e' Ire. 

600 VOLTS 800 VOLTS 
Cat. Mid. Your 

I 

Cat. Mid. Your 
No. Copse. Price I No. Canoe. Price 

1702 
n 

$0.25 1706 I $0 45 
1703 I .30 

I 1707 2 .75 
1704 2 .40 1708 4 1.10 
1705 4 .60 

I 

cia 

WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order -certified check -It. S. stamps. 

Radio Trading Co. 
25 West Broadway 

New York, N. Y. 

ORDER FROM THIS PACE. You will find special 
prices from time to time in this 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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Headquarters For Replacement Parts For All A. C. and D. C. Sets 
We can replace any A. C. Power Transformer, Condenser Block, etc., 

WITH AN EXACT ELECTRICAL DUPLICATE! 

_,_ism SEND FOR OUR FREE CATALOG 
Semi -Assembled Peerless 9 Tube 
Receiver 

AC 3 or 4 Screen Grid 

Set of 8 

R. C. A. 
LICENSED 

TUBES 
Included 

FREE! 
Uses THREE SCREEN GRID TUBES! LINEAR POWER DETECTION: PI'S11 -PULL 
215 .L.MI'LIFIEKi PHONOGRAPH ATTACHMENT! TUBE VOLTAGE REGUL.t 
TOR/ TOTALLY SHIELDED: 15IMKNSF: POWER P.tl'K! Require. 3.224: 2-227. 
2.245. 1.280 and .t311'EItITE VOLTAGE, REG( L.\TOIt. Olserate a ith a 15 foot 
derinl-even pick: up 2,1)1)11 miles on ara le. Furnishes field current to any D. C. 
DYNAMIC SPEAKER (se sell s very excellent MATCHED DYNAMIC for 88.95 

Th la receiver can also be used a lth any A C. type dynamic. or magnetic speaker 
82.50 additional co.t.h Self explanatory Ilia grim and blue -print included 

raid and accurate assembly! 21" z 91z" 12" deep. FULLY GUARANTEED! 
Lest Speaker. bur 522.50 
i iodine f FREE TUBES. ü 
FULLY WIRED RECEIVER $32.50 IL., Speaker but including FREE Tubes Y 

Semi -Assembled Three Stage, 
Double Push -Pull Audi- 
torium Super- Amplifier 
and ABC Power Pack 

Peerless 15 inch Dynamic 
Speakers 

liU v. D.C. MODEL 
('o0 to ins double field: 
liti)) olnua and 4000 
oho, e! Um either or 
both (Wile! 
l'r dures super auditorium 
duute, WW1 Linrunn) per - 

tcxtlon of realism of repro- 
duction. ('mtnahr, pndr Dull 
output Iran -form, -r l'an br 

Used srith any -x1.15.95 

V. A.C. . $14.50 
$10.50 
$10.95 
$10.00 

Thordarson Power Units 
I I... is the ern' la .t woml ln imsrer 

m lyse v ith ans ILulin Tuner-a a l 11(1NOGRAI'Il .1511'1.1E1E11 of exxep- 
nal efficiency -or u a PUBLIC AD 

I 

toMESS 
.t311'LIFIEIt. Input feeds into a 

227 1st A.F. stage. followed by a PUSH - 
PULL 2nd A.F. stage using two 227'e 
followed by 3rd A.F. PUSHPULL 
STAGE. using TWO 250 super -power tubes. 
Amplification produced ample for huge audi- 
toriums or outdoor gatherings. AMPLIFIES 
WITHOUT DIS1'r)ItT111N I Requires 2 -281, 
2-250. 3 -227 tubes. Furnishes 45. 67. 90, 
135. 180 volts 'B" for tuner. as well as 
choice of 2'r volt or t'r volt and 2' a 
volt A.C. filament current for any tuner. 

l +o furnish,. Ibn volt f rtarclit for 
.nay D.C. dynain le - for exceptional 
results. use the 15" 110 volt D.C. PEER- 
LESS DYNAMIC! Can be assembled by 
any novice- detailed diagram Included. 
F'nr 11.1 volt, 60 cycle A.C. 211," x' x 
7^ high. $39.75 
Wired, ready for use $47.50 
Set of 7 R.C.A. LICENSED 
TUBES $ i `s1Á.50 

._.. 

2 Stage Audio Amplifier 
Encased in an 
aluminum b 

eOver I 13' 
long. 33¡ ". 6 ^ 
high. l'arts alone \ - \ \ 
are worth twice 
our price! ! FLY 

ASSEMBLED $2.95 
Loftin -White Direct Coupled 

Amplifiers and "A -B -C" 
Supply 

Affords more than tuf - 
ftricot voluute. suffi- 
lent for land. dance 

halls. schools, small 
auditoriums. eta The 
very fWest of Parts 

aiv ale 11..e.1 contains 
THO RDA RSON A. C. 

T r :,est or mer. Tobe Condensers! 
Also turn fishes all ABC voltages to any 2'; volt A.C. tuner. Easily connected 
by any novice. 

250 MODEL $24.50 Requires 1.250. 1.281, 1 -224 

$13.90 

12" 110 

12" 110 V. D.C. ._ 

9" 110 V. A.C. ___ 

9" 110 V. D.C. ._. 

15" DIAN. 
110 VOLT A.C. 
280 RECTIFIER 

TYPE 

Peerless 
Dynamic 
Speaker 

110 V. A.C. MODEL -I5" Diam. Model 
Uses a 2411 Rectifier tube-more uperior 
than metallic disc rectification. No fimr 
speaker made! $18.75 

Semi -Assembled Radax 
3 or 4 SCREEN GRID A.C. TUNER 

Sio -t compact made- 
only n" long. 
deep. 6" high. Mo 
ern engineering and 
design as -ures MAXI- 
MUM SELECTIVITY 
and SENSITIVITY! 
Can be ssWed In 30 
minute.) Our big 
seller: Wiring Instruc. 
lions and blue -print 

In,11.11 1 a li ea you no !ring diffi.cut e,! _$12.75 
Less Tubes 

Semi -Assembled Radax 245 
Push -Pull Power Amplifier 
and AC "A -B -C" Supply 

Most ompart 
available tilt I' 
long. deep, 

' III oh. Pro- 
duces enormous, 
distortionless vol. 
ume - with m 
wing fidelity of 
reproduction! 
Furnishes I I 
A.C. voltages to 
any tuner. and furnishes field current to D.C. type dynamic speaker. Can be used with any tuner! An ideal PHONO. ampli- fier. blue PrinlL e 

s Tubes $14.50 
FULLY WIRED _..._._._.- .- $18.50 

Thordarson Power Transf. 
All typet listed below 

furnish n0 plate and plu- 
ment roltagee tor any .4 

C. set. 

MODEL 171 PUSHPULL 
For 4.226. I or 2-227. I or 
2 -171A. 1.280. $2.55 

MODEL 245 PUSH -PULL 
For 3 or 4 -227 or 245 2.227. $3.25 2.245. 1.280 W 

MODEL 250 PUSH -PULL 
For S or 6 -227 or 224, 2.250, $5.55 2-281 Y 

ElLTEK CON DENSER AND 
I'II.TER Cl/OEE BLOCK FOR 

ATWATER KENT 37 -38 
SERIES SETS 

Contains four fil- 
ter condensers AND 
THREE FILTER 
CIIOK F :S: Paine 
six. nd glas ait 
of leads as on or- 
iginal. 

$4.95 
A.C. TRANSFORMER for same sets $4.25. 

REPLACEMENT POWER PACK FOR 

Atwater -Kent 40-42-43-44-45- 
46-47-52-53 A.C. Sets 

Contains the nec- 
essary A.C. Power 
Transformer Unit 
and a Filter Con- 
denser -Choke Block 
Unit. both con 
tailed in one com- 
mon case. An ex- 
act electrical and 

mechanical dupli: ate of the 
original!! $9.00 
Radax General Replacement 

A.C. Power Packs 
31) 

a 

1),,i Ir, 111 - 

rd in, t ilta 
diagrams Included 
171 -A "B" ELIM- 
INATOR. 200 volt 
output. and 45. 67, 
90. and 135 volt ter- 
minals. Requires 280 
Rectifier.$6.75 

Same as above. but also furnishes A.C. 

2 
filament 

227 2-171A. . 
ent 6 

1 -280 tubes $8.25 
245 "B" ELIMINATOR. Output 250 volts. 

and 45. 67. 90. 135 and 180 output 
terminals. Also furnishes 3 ' ps.. 2'.r 
volts A.C. for lighting TWO 245 tubes. 
Proper "C" bias for these tubes also 
provided. Requires 1- 280$10.45 
rectifier tube 

Same as above. but also furnishes A.C. 
filament current for 6.224 or 227 tubes. 
2.245 tubes, 1 -280 tube. MAKES AN 
IDEAL ENTIRE A.C. POWER PACK 
REPLACEMENT UNIT $12.45 
Any of the abort sold FULLY 
11'IRED for $2.50 additional. 

Semi -Assembled Radax 
3 Tube Short -Wave 

Receiver 

Uses 1 -222 SCREEN (MID TI'IW.., 1.112A 
awl 1 171.1. Cub be wired in very little 
tittle! Complete with e011s. If 
to 223 meters. Enclosed In handsome 
FULLY SHIELDED ALUMINUM BOX, 
13" InnK, 31z" deep, 
6" (nigh. $13.50 

Lx.. Tubes 

Semi -Assembled Midget 
8 Tube - --4 Screen Grid-- - 
245 Push -pull AC Receiver 

Midget proportlnna (13" long. 9^ deep. 
6" high) but MIGHTY PERFORMANCE, 
Duplicates land even excels:, resulta gen- 
erally obtained on very large and vet, 
costly A.C. sets. 1931 design! Self -ex- 
planaton blue Prints and wiring Instruc- 
thon, 'whaled. Designed for use with 
MATCIIED D.C. DYNAMIC SPEAKER. to 
w Melt It furnishes suitable field current. 
i tVe ran furnish one ,for f1.7í íi Can oho 
be used with an A.C. 1:1., 

nette breaker ....$2.00 ad.li' 
$19.75 

Set 
of 

s R.C.A. LICENSED $3.75 

Columbia- Kolster 
Phono. Pick -Up 

None finer made. 
Does full Justice to 
manufacturers' high 
reputation! Remov- 
able head! Extreme- 
ly SENSITIVE! 

(4-224. 1 -227. 2.245. 1 -280) 
Reg. $19.75 $5.95 

Diehl A.C. Phono. Motor 
Gu 

ar 
a raced not to Inter 

fri xith Radio recen- 
timC HUN' - FREE and 
(11 t ET In operation. 
Speed regulation: High 
Oolitic' 12 Inch felt 

does NOT WOIIItl.E 
$9.75 

I.dde (Included) 

Uniform Speed, 

Radax Push -Button Model 
Set Analyzer and 

Tube Tester 
Makes even possible 
test. with speed and 
All I 'RACY generally 
associated with $711.00 
to 8110.00 type instru- 
ments. TREMEND- 
OUS SALES WAR- 
RANTS OUR LOW 
PRICE! FULLY 
GUARANTEED! 

518.75 

Peerless Magnetic Speaker 
Do not confuse this 
HIGHEST QUALI- 
TY speaker ss ith any 
other low priced 
speaker! Regard- 
less of terrific vol- 
ume hnmr.ed Ott IL 
tins speaker WILL 
NOT DISTORT! 

lIandsomely finished wood $5.75 mantel cabinet -- .7 

Elkon M -16 Rectifier 
Ideal for ANY "A" ELIM- 
INATOR or MOST ANY 
L.C. DYNAMIC SPEAK- 
ER. Furnished as Illus 
trated. or with base with 
5 heavy brass strip lugs $2.95 

ORDER FROM THIS PAGE! 
It r Iler, -,1 rhrrA, naey ordere, and 
stamps in all denominationa /n absence 
of postage allo1)'a irr, ah ipmnnt will 90 for- 
ward. ex twee. collect. Dollar? 2' CASH 
DISCOUNT if you send remittance with 
order! C. O. D. .fhipntenta require 20' -í. 
depuait rrmittanre with order. We guar- 
antee complete eatiefactioa ! 

ORDER FROM THIS PAGE! 
SEND ALL ORDERS' AND CATALOG 

REQUESTS 2'O 

Coast to Coast Radio Corp. 
142 -R Liberty Street 

New York City 
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There are Two Ways to go about 
getting yourself A BETTER JOB 

Stick to your job. And work. 
Know theory as well as practice. 
Study the jobs of the man along- 
side you, and the man above. 
Know the how and why. 

Decide that wet are tut) against a 
stone wall. consider what you 
do best; what you like to (lo; 
whether it pays well; offers a 
future. Then yet ready. 

Opportunity will knock at your door when you are ready 

_. With a working knowledge of 
twat-- 

per volume of 
600 to 800 pages 

Large type, Fine QUESTIONS AND ANSWERS paper, Beautiful 
binding. Profusely tain.- Ibn remember what you read THE .1l'I)EI. WAY. 

era<ed- Photos. diagrams, d:very paragraph is written simply and logically 8o as 

valuable tames. 
to answer stir 'tiret questions" at the end of each 
chapter. This makes farts stick. 

you can find a jolt in a field that never will be 
overcrowded. For Electricity chxs most of the 
world's work today; will du more tomorrow. 
There will always he good jobs for good men 
in Electricity . . . and at good pay. The 
work is interesting! Sou put your eart and 
soul into it -get sonua'here. 
AUDELS NEW ELECTRIC LIBRARY 
makes Electricity as easy as ABC for begin- 
ners; interesting as fiction; engineers carry in 
locket for spare time reading and reference; 
questions. answers, diagr:uus, calculations. 
undenvriter's code; design, construction, op- 
eration and maintenance of modern electrical 
machines and appliances. FULLY (')V- 
EBI':D, in twelve (12) handsome. flexibre cov- 
ered volumes. (Nine ready, three in work.) 
THESE SUBJECTS- Hundreds of Others 

Dynamos, D -C Motor, Armature Winding, Mainta- 
Testa, Batteries Tranefor men . Condensers, 

A-C Motors, Alternating current, Meter, Power Station 
Practice, Wiring, Diagram. Electric Railways. El 
Auto and Acre Ignition, Radio, Telephone, Telegraph, 
Motion Pictures, Talkie,, Refrigeration, X -Ray, Welding. Domestic and Farm Appliance. 

AUDELS EASY BOOK -A -MONTH STUDY PLAN 
The newest., easiest way to study. Only one lied ii intensely interesting, are amazed at the 
book a month to read. Every subject made as ease of it and the speed with whit'h they learn. 
simple and clear as ABC. Even poor students what you start the Attdrl Way you can finish. 

COSTS 6* A DAY BUT SEND NO MONEY 
The money cost -the price of one mild cigar per 
diem -is nothing. The price in time is a few hours 
per week, spent as enjoyably as in reading fiction. 

PLUS NOT TOO MUCH SWEAT 
The cost in effort is something. No one ever got 
anywhere without lifting a finger. But-we have 
been helping men to overcome the handicaps of 
education for FIFTY YEARS. Let us help you! 

MAIL COUPON TODAY 

,Radio 
,A llotion 

ureand 
ele hone! 

,ifen 
vol. lk now Ready 

THEO. AUDE{. a CO., 66 W. 23rd St., N. Y. City 
Mail Yol. I, Electric Library on 7 days' free trial. If O. K. I will remit Slid), otherwise return it. 1 

also request you to mail one book each month on 
SUMP ternis. No obligation unless I am satisfied. 

Name 

Address 

t if cupat ion 

Employed by B.C. 
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1 -r 

FOR WORLD RECEPTION 
Short and Lose/ Wares 

(14 to 500 Meters) 
In two years this wonderfully efficient and economical 
"kit" receiver has not only established itself as the 
favorite of all real DX fans but is rapidly becoming the 
favorite of Licensed Amateur Operators. They receive 
relay messages with it from every place in the world 
where short wave communication originates. 

BATTERY SET KIT 
$29.50 

KIT K -110: The battery 
operated Super Wasp. 
Batteries and tubes 
extra. 

A -C KIT SET 
$34.50 

KIT K -115: AC Super 
Wasp. Use own ABC 
Pack or Pilot K -111, 
specially designed for 
the Super Wasp. 

PILOT SUPER WASP 

T 
s 
P 
E 
R 
W 

Thee QUALITY" MIDGET 
People can't believe they are hearing a Pilot Midget 
unless they see it! Its clarity, volume and range of 
tone makes the owners of most big consoles, wonder 
what they paid big money for. In its beautiful, NEW, 
two-tone walnut cabinet, it delights all who see it as 
much as it delights all who hear it. Illuminated Dial 
Knob Control, Tone Control and Phonograph 
Connection. 

AC MODEL: 2-224 Screen Grid TRF, 1 -224 
Screen Grid Power Detector, 1 -227 1st 
Audio, 1 -245 Output Audio, 1-280 Rectifier. 
DC MODEL: 4- 201 -A's and 2- 271 -A's. 

Less Tubes $59.50 

PILOT MIDGET 

PILOT'S NEWEST 
A gem in cabinet design, this charming little two-tone 
walnut Queen Anne Model is coveted by every home 
loving woman the moment she sees it. 
It has double sliding doors. Baffling area of cabinet is 
ample to bring out lowest tones of the special electro- 
dynamic speaker. Illuminated Dial, Knob Control, 
Tone Control and Phonograph Connection. 

2 -224 Screen Grid TRF, 1 -224 Screen Grid 
Power Detector, 1 -227 First Audio, 1 -215 
Audio Output, 1 -280 Rectifier. (The DC 
Model uses 4- 201 -A's and 2- 271 -A's.) 
Dimensions: Height, 33 inches; width, 
191 inches; depth, 13 inches. 

Less Tubes $79.50 

PILOT Luxe CONSOLETTE 
PILOT'S SERVICE TO ALL LOVERS OF RADIO GROWS! Broadcast Listeners, Short Wave Enthusiasts, Licensed Amateurs, Service 
Engineers, Professional Custom Set Builders, Amateur Set Builders and Sound Distribution Experts, now find all their needs met 
by Pilot Products. The New Pilot Plant at Lawrence, Maas., is the largest in the world owned and operated by radio manufacturer. 

See the Pilot Receivers at your dealer or write for description folder to 

PILOT 
LICENSED UNDER 

RADIO 
RCA PATENTS 

PILOT RADIO & TUBE CORPORATION 
LAWRENCE. MASS. 

Chicago Office: Neto York Office: 525 Broadway San Francisco Officer 
234 S. Wells Street OFFICES IN PRINCIPA L COUN TRIES OF THE WORLD 1278 Mission Street 
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