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i R.T. I.QUALIFI ES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP -TO- THE -MINUTE ItI . T. I. ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION, AND TALKING PICTURES H.T.I. 

ré tó Corne 
Riv 

adionow offers ambitious men the great - 
est Money- Making Opportunity the 
orldhaseverseen! Hundreds of trained service 

men are needed by radio dealers, jobbers, and manufacturers! 
A "trained" Radio "Service and Repair" man can easily make 

$40 to $50 a week, and it's very common for a trained man with 
experience to make $75 a week and up. 

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

Supervised by Radio Leaders 

No Experience 
Needed 

ALL YOU NEED is ambition and the 
ability to read and write. The Radio 

industry needs practical trained men. 
Remember, R. T. I. makes it easy to earn 

spare time money while you learn at home. 

More to come 
TIlE MEN who get into this Big -Money field now 

will have an unlimited future. Why 1 Because this 
billion dollar Radio industry is only a few years old 

R. T. I. training is prepared and supervised by and is growing by leaps and bounds. Get in and grow 

prominent men in radio, television and talking with it. $10 to $25 per week and more is easily made 

picture engineering distributing; sales; man- in spare hours while you are preparing for Big Money. 
picture man- 

ring broadcasting, etc. These men TELEVISION, too, will soon be on the market, so the 
leaders say. Be ready for this amazing new money-mak- 

ing field. Remember, R. T. I. "3 in 1" home -training gives 
you all the developments in Television and Talking Picture 
Equipment, together with the complete Radio Training. 

know what you must know to make money 
in Radio. You learn easily in spare time 
at home with the R. T. L wonderful 
combination of Testing Outfits, 

Parts, Work Sheets, Job Tickets. 
It is easy,quick and practical, 
covers everything in Radio Do not start R. T. I. training -includes Talking Pic- if you are going to be satisfied tures and the latest to make $15 or $20 per week 

in Television. Get more than you are now. Most started in Big R. T. I. men will make that much Money Ra- 
dio work 

now. 

Warning 

Á6D ÚP -$8O."'ER REEK I. 

leads to. Send for th 

training k and ac 
IL T. I. Roo 

e for yourself. 

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

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

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

while you learn at 
home. 

R. T. I. Book Now 

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

Send for your copy 
now. USE THE 

COUPON. 

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

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

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

ADVISORY BOARD 
HELP YOU( 

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

Former traffic man- 
ager of American Radio 
Relay League. Lieuten- 
ant Commander of the 
U. S. N. R. Inventor 
and designer of Radio 
apparatus. Consultant 
Engineer to large Ra- 
dio manufacturers. 

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

RADIO & TELEVISION INSTITUTE 
Dept.76 -S 4806 St. Anthony Ct., Chicago 

om. MEW 

RADIO & TELEVISION INSTITUTE 
Dept. 76-B 4806 St. Anthony Court, Chicago 

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

Address.. 

City State 
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5p. Men -37. Service 
The replacing of the old battery 

operated receivers with all -electric Radios 
has created a tremendous country -wide 
demand for expert Radio Service Men. Thou- 
sands of trained men are needed quick! 

RADIO -CRAFT 1 
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$40 0100 
u week 

Full Time 

$ 3 °-° all Lar 
Spare 
Time 

30 Days of R.T. A. Home Training 
... enables you to cash in on 
this latest opportunity in Radio 

Ever on the alert for new ways of helping our members 
make more money out of Radio, the Radio Training 
Association of America now offers ambitious men an 
intensified training course in Radio Service 
Work. By taking this training you can 
qualify for Radio Service Work in 30 days, 
earn $3.00 an hour and up, spare time; pre- 
pare yourself for full -time work paying $40 
to $100 a week. 

More Positions Open Than There 
Are Trained Men to Fill Them 

If you were qualified for Radio Service Work 
today, we could place you. We can't begin 
to fill the requests that pour in from great 
Radio organizations and dealers. Mem- 
bers wanting full -time positions are being placed 
as soon as they qualify. 5,000 more men are needed 
quick! If you want to get into Radio, earn $3.00 an 

hour spare time or $40 to $100 a week full time, 
this R. T. A. training offers you the opportunity of a 
lifetime. 

We furnish 
you with all 

the 
equipment 
you need 

to become a 
Radio 

Service Man! 

Radio Service Work a Quick Route 
to the Big -Pay Radio Positions 

Radio Service Work gives you the basic ex- 
perience you need to qualify for the big 
$8,000, $10,000 to $25,000 a year Radio 
positions. Once you get this experience, the 
whole. range of rich opportunities in Radio 
lies open before you. Training in the Associa- 
tion, starting as a Radio Service Man, is one 
of the quickest, most profitable ways of 
qualifying for rapid advancement.' 
If you want to get out of small -pay, monot- 
onous work and cash in on Radio quick, in- 

vestigate this R.T. A. training and the rich money- making 
opportunities it opens up. No special education or electri- 
cal experience necessary.Thewill to succeed is all you need. 

Mail Coupon for No -Cost Training Offer 
Cash in on Radio's latest opportunity! Enroll in the 
Association. For a limited time we will give to the ambi- 
tious man a No -Cost Membership which need not . . . 

should not... cost you a cent. But you must act quickly. 
Filling out coupon can enable you to cash in on Radio 
within 30 days, lift you out of the small -pay, no- 
opportunity rut, into a field where phenomenal earn- 
ings await the ambitious. You owe it to yourself to 
investigate. Fill out coupon NOW for details of No- 
Cost Membership. 

The Radio Training Association of America 
4513 Ravenswood Ave. Dept. RCA -7, Chicago, Ill. 

t- 

THE RADIO TRAINING ASSOCIATION OF AMERICA 
4513 Ravenswood Ave., Dept. RCA -7 Chicago, Ill. 

Gentlemen: Please send me details of your No -Cost train- 
ing offer by which I can qualify for Radio Service Work within 
30 days. This does not obligate me in any way. 

Name....__ 

Address 

City State 
L 



H. GERNSBACK, President 
S. GERNSBACK, Treasurer 
J. M. HERZBERG, Vice -President 
I. S. MANHEIMER, Secretary 

R. D. WASHBURNE, 
Technical Editor 

/Rdto.aft\ 
e fional- Serviceman- Radiotric ian 

HUGO GERNSBACK, Editor -in -Chief 

JOHN F. RIDER, 
Editor Service Dept. 

C. P. MASON, 
Associate Editor 

VOLUME II 
NUMBER 1 Contents of This Issue JULY 

1930 
PAGE 

EDITORIAL: 
Men Who Believe in Radio By Hugo Gernsback 9 

SERVICE MEN'S DEPARTMENT: 
Modernizing the Old Receivers By R. R. Mayo 10 
Leaves from Service Men's Notebooks 

By RADIO -CRAFT Readers 11 

Service Hints on Some Popular Receivers 
By Harold Weiler 12 

A Vacuum -Tube Multi -Meter By Beryl B. Bryant 13 

Who Has the Right to the Patent ? _.By J. Harold Byers 15 

Operating Notes for Service Men -By Bertram M. Freed 16 

The Service Man's Open Forum 17 

RADIO SERVICE. DATA SilzeTE: 
(21) Silver Models 30, 60, 95 and 75 18 
(22) Eveready Series 30, 30-C and 40 19 

Fidelity or Volume in Reproduction ?....By Sylvan Harris 20 

NEW DEVELOPMENTS IN RADIO: 
The Latest Developments in Television Methods 

I3y Laurence M. Cockaday 22 
Men Who Have Made Radio (No. X) 

Gen. G. A. Ferrié 24 
The Amateur's Television Projector 

By Alexander Gordon Heller 25 
Why is Code Used By J. E. Smith 26 
New Radio Devices for Shop and Home 27 

PAGIi 
SHORT -WAVE CRAFT 

A Portable Short -Wave Set of New Design 
By Clifford B. Hinure 2S 

Spreading Short -Wave Stations on the Dial 29 

List of Short -Wave Stations of the World..._ 30 

MODERN SOUND PROJECTION 
(VI) Keeping Extraneous Noises out of Sound -on- 

Filin By E. C. Brinkmeyer 31 

AUTOMOTIVE RADIO: 
A Screen -Grid Superheterodyne for Motor -Car Use 

By H. G. Cisin 32 

Solving Automotive Antenna Problems 33 

EXPERIMENTAL AND CONSTRUCTIONAL 
Obtaining "B" Power from a Storage Battery 

By L. B. Robbins 3l, 
The Broad Frequency- Acceptor 

By Henri Francois Dalpayrat 36 

The Radio Craftsman's Own Page By Himself 38 

THE COOPERATIVE RADIO LABORATORY 
A Direct -Coupled Push -Pull Amplifier..By David Grimes 39 

Review of Recent Radio Literature -_ 41 

RADIO-CRAWS Information Bureau 42 

RADIO-CRAWS Opportunity Column 57 

Letters from Short -Wave Fans 58 

In Forthcoming Issues 
A COMBINATION SHORT -WAVE AND BROADCAST 

RECEIVER, by Samuel Whisk. This is a set of unusually 
high quality, with a range from 15 to 600 meters; the shift 
on the wavebands is obtained instantly, not by plugging in 
coils, but by switching. With the full data given, this article 
will appeal to all constructors. 

A PUBLIC- ADDRESS ADAPTER, by Howard Smith. This 
device has been adopted by many metropolitan radio dealers, 
as an addition to their display. It plugs into the detector 

RAnio -CRAFT is published monthly, on the fifth of the month nreceding that 'of 
late: its subscription price is 82.50 per year. (In Canada and foreign countries, 

83.00 a year to corer additional postage.) Entered at the postoffire at Mt. Morris. ill., as second -class matter under the art of March 3. 1879. Title registered 
i'. S. Patent Office. Trademarks and copyrights by permission of Gernsback Pub- 
lications. Inc.. 98 Park Place, New York City. 

socket of any set and converts its regular audio channel 
into a speech amplifier operating from a hand or studio 
microphone. 

INTERNAL TROUBLES OF LATE TUBE MODELS, by 
Sylvan Harris. Mr. Harris analyzes for us a few difficulties 
which have accompanied the production of recent improved 
tubes. The discussion will be found educational and 
profitable. 
And Many Other Practical Articles. 

Test and illustrations of this magazine are copyright and muet not be reproduced 
wit haut perm i ssiun of t he copyright owners. N'e are also agent s for WONDER 

STORIES. A3( ZING DETECTIVE TALES and WONDER STORIES QUAR- 
TERLY. Subscriptions to these magazines may he taken In combination with 
RADIO -CRAFT at reduced Club rates. Write for information. 

Copyright 1930. GERNSBACK PUBLICATIONS, INC. 

Published by 

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

Editorial and Advertising Offices 
96 -98 Park Place, New York City 

Western Advertising Office 
737 North Michigan Avenue, Chicago, Ill. 

L. F. McCLURE, Western Advertising Representative 
Pub Agent : Hachette & Cie.. Australian Agent : MeG ill's Agency, 

III Rue Reaumur 179 Elizabeth St.. Melbourne 
London Agent: Hachette & 

1617 King William St.. Charing Cross, W.C. 2 

2 

L 



July, 1930 RADIO -CRAFT 

YOU Radio Men: 
STATISTICS in the radio industry show 

that at the present time the ordinary 
radio man, either as a repair man or 
Service Man, makes an average of $35.00 

a week. Let us show you how you can quickly 
qualify for jobs leading to salaries of 560.00, 
$70.00, or $100.00 a week and up-NOT by 
books or correspondence, but by an entirely 
new way. 

We Teach You How -No 
Books -No Lessons - 

No Classes! 
Coyne is not a correspondence school. We 

actually show you, by expert instructors, every phase of radio; which it is impossible to learn 
from books or from correspondence courses. 

The majority of Radio Service Men and radiotriciaus today do not earn what they 
should, because they have never been prop- erly grounded in the fundamentals of radio - 
that is to say, in electricity. 

Remember, you will never qualify as an expert radio man unless you know the funda- mentals of electricity. All of this is taught 
by ACTUAL WORK on real equipment in our 
school. 

From $20.00 a Week to 
S100.00 a Week 

"Before going to Coyne, I had worked in a 
garage for five years at $20.00 a week. I had 
no advanced education and didn't know a volt 
from an ampere. Yet I graduated in three 
months with a grade of 9f %. Since I left 
Coyne, I have jumped from $20.00 to $100.00 a 
week, and am still going strong. I owe all 
my success to the practical training I got in 
the Coyne Shops." -Harry A. Ward, Iowa. 

Most self- taught radio Service Men fail utterly because their electrical education has 
been neglected; and, incidentally, they lose 
a good income because statistics show that 
radio alone cannot support the independent 
radio man all year around. 

In the Spring and Summer time, particu- 
larly, radio is notoriously dull; and the 
radio man who is an electrical expert will 
make more money in the end. 

Radio Training 
The photograph above shows how men are 

actually trained in our big radio shop, where 
students are shown by experts how to take 
apart and put together the various modern 
radio sets. We will show you how to get 
at the root of servicing troubles; and within 
90 days you can be a radio expert. 

Most radio men today flounder around be- 
cause they do not know the peculiarities of 
many sets, and have to puzzle these out, tedi- 
ously, for themselves; whereas our instructors, 
with years of experience behind them, can 
show you how to locate any set troubles. 

No Previous Training 
Necessary ! 

Remember, I do not teach you out of books. 
You are actually doing the work yourself, and 
get all the experience you need right here 
at Coyne. 

I do not care whether you cannot tell a 
vacuum tube front a C- battery; whether you 
are sixteen years old or forty -five. It is my 
job to prepare YOU for a big -pay radio and 
electrical job in 90 days' time. 

The Future of Radio 
At the present time, there is a dire need for 

REAL. and experienced Service Men, who 

COYNE ELECTRICAL SCHOOL, H. C. Lewis, Pres. 
500 S. Paulina St. Founded 1899 Dept. BO -85, Chicago, Ill. 

also know the ins -and -outs of electricity. 
Even though you may work on a good salary Job 
for an employer at first, sooner or later you 
will wish to establish yourself in your com- 
munity and start in business for yourself. The 
combination of radio and electricity cannot be 
beat; it is an all- year -round business. 

Even if you do not want to go in busi- 
ness, there are more Jobs today than good men 
to fill them. Coyne training settles the job 
question for life. Only recently one concern 
called on me for 150 graduates, and calls for 
more men are coming in daily. Coyne main- 
tains an expert Employment Department, 
which will help you and back you as long as 
you live, WITHOUT ONE CENT OF COST 
TO YOU. 

Special Offer ! 
In connection with the radio training, you 

are also given electrical training in all its branches -auto ignition and aviation elec- tricity - WITHOUT ONE CENT EXTRA 
COSTI 

Get My Free Book 
Mail the coupon today, and let me send you 

the big Coyne book of 150 photographs -facts -jobs- salaries. It costs nothing, and does not obligate you in any way. Just mail the coupon. 

MAIL THIS COUPON-NOW ! 

Mr. H. C. LEWIS, President 
I COYNE ELECTRICAL SCHOOL, Dept. BO -8S I 500 S. Paulina St., Chicago, Ill, 

0 I Dear Mr. Lewis: 
Without obligation send me your big tree catalog and ' all details of Railroad Faro to Chicago, Free Employ- 

act Senfre, Radio, Aviation Electricity, and -Auto- 
1110t he Courses, and how I can 'earn while learning." 

IName 

IAddress 

f1U' State 
1=1 it= aal aal MIN Ma aal MI aal MI 
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The "AUTO PILOT" goes on your running board and does not 
lessen the car's trade -in value when taken off to go on your next car 

"Auto Pilot" Full Screen. Grid Radio 
LICENSED UNDER R.C.A. PATENTS 

IuicreasesYourAutomobile Pleasure 
Nobody will have a more up -to -date automo- 
bile than yours when you have assembled this 
powerful "AUTO PILOT" Screen Grid broadcast 
receiver kit, placed it on your running board 
in its attractive black japanned case and con- 
nected its remote control dial and speaker. 
Even the specially designed PILOT "undercar" 
aerial attaches between the axles without neces- 
sity for harming your car's exterior or in- 
terior. 

You Can Install the "Auto Pilot" 

This new and advanced "AUTO PILOT" not 
only has every up -to -date feature of radio to 
assure you distance, selectivity, tone quality 
and volume -but the welfare and future trade - 
in value of your car has also been a chief con- 
sideration of design. The New "AUTO PILOT" 
requires no mutilation of floor, instrument 
board or upholstery to make a solid installa- 
tion- convenient to operate, taking up no 
foot or seat room. 

in Your Car in An Evening. 
Thick sponge rubber mountings take up road shocks. 
The audio amplifier system gives enough volume for 
outdoor dancing, with tone quality of the highest 
order. Filament current drain from car's storage 
battery is only 4 amperes. Plate current is 20 milli- 
amperes from three 45 -volt `B" batteries. 

Four -224 A.C. Screen Grid Pilottons comprising 
three stages of radio frequency and detector give the 
"Auto Pilot" tremendous pick -up and distance range. 
A. C. Pilotrons are operated from the car's battery 
instead of battery type tubes because they are rugged 
and non -microphonic. Auto Pilot Kit 4750 

Complete with aerial less 
Pilotrons and Speaker 

Inquire of your local Pilot Radio Dealer or write direct to 

PILOT RADIO a TUBE CORP. 
323 BERRY ST., BROOKLYN, NEW YORK 

pENDABt Chicago Office: 234 South Well. St. San Francisco Office: 1278 Mieeion St. itjy FACTORIES AT LAWRENCE, MASS. 

PILOTRON *IS RADIO TUBES fif? 
`0" 62dorsed a'ro erriorza/s 7/» 
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aughatnie if you want to 
I used to think 

the same as you do 
that I knew all there was 
to know about Radio - -- 

FOUR months ago I belonged to 
that large number of men and 
young men who have at one time 

or another been fans, amateurs, set 
builders, and service men. Since I 
learned everything I knew about Radio 
by working with different sets and cir- 
cuits, doing a lot of experimenting at 
nights, I began to believe there was no 
other way to learn Radio and learn it 
right. 

Something Happened 
Two fellows I had been working 

with were promoted ahead of me. 
Johnson was made buyer at the store 
with a nice raise in salary, and Williams 
hooked up with a manufacturer in a 
State Service Manager's job -also get- 
ting a nice raise. When I told my 
friends about it and told them that 
Johnson and Williams had taken a cer- 
tain correspondence course and that I 
was thinking of doing the same thing, 
all I got was the ha! ha! I must admit 
I was very skeptical myself. I wasn't 
at all convinced that a person could 
learn very much by mail, especially 
about Radio. But I decided to find out. 
I knew it would only cost a two -cent 
stamp, so largely out of curiosity I sent 
in a coupon. 

I Got a Surprise 
I found out that others, judging from 

the jobs they held and the money they 
were making, had apparently learned 
more about Radio in six months to one 
year under a systematic plan of train- 
ing than I had learned in 10 years try- 
ing to dig it out for myself. I used to 
think that the only fellows who took a 
correspondence course were young fel- 
lows out in the sticks who really didn't 
have a chance to learn Radio any other 
way. When I read letters from ama- 
teurs, service men, fans and beginners, 
telling of the profits they made -sal- 
aries larger than I was making -I de- 
cided to take a chance on the course 
myself. 

this training 
showed me Iwan 
kiddinfinyseZf 

I Got a $40 a Month Raise 
Of course you want to know how I 

made out. My boss has already taken 
a new notice of my work. He no 
longer thinks of my salary as overhead -a necessary evil. He says I am a 
good man. A real asset and value to 
his company. In fact he has given me 
a $40 a month raise. That raise in one 
year will pay for my training about 
five times. So if I never earn another 
cent my investment is already a profit- 
able one. 

The fine outlay of Lesson Texts, 
Service Sheets, Job Sheets and Work 
Sheets that I received have placed right 
at my fingers' tips priceless knowledge 
about Radio Sets, Television, Talking 
Movies, Broadcasting Stations, Ship 
Apparatus, Commercial Land Stations, 
and Aviation Radio which I had been 
trying to dig out and piece together 
for the past ten years. 

I Found a New Use Being Made 
of Radio Parts 

They also sent me some Radio parts. 
Well, I wasn't very enthused about 
those parts because I had fooled with 
so many different pieces of Radio ap- 
paratus, they weren't new to me at all. 
But boys, when I got busy doing the 
experiments and the laboratory work 
they laid out for me, they certainly 
gave me an eye opener. I had no idea 
that so much could be taught about 
Radio with parts. But it's the method 
that does the trick. It may have taken 
me ten years more to pick up from my 
own experience everything they taught 
me with these outfits in a few months. 

I am not through with the course 
yet -only a little over half way but I 
am not afraid to tackle most any kind 
of a job. Where I used to be limited 
to set servicing, and I wasn't any too 
good at it, now I wouldn't be afraid to 
design a good broadcasting station and 
put it on the air without outside help. 
For that matter I can tackle most any 

kind of job feeling confident that I 
could hold it. 

I Made a Big Mistake 
That mistake has cost me a lot of 

money -money which I should have in 
the bank now. What I really should 
have done was to have taken this 
course five years sooner. My boss told 
me just the other day that when I 
finish he is going to take me into part- 
nership and then I will make some 
real money. 

Take My Tip 
Write to Mr. Smith, President of the 

outfit that gave me my training and 
put it up to him to show you what he 
can do for you. It will only cost you 
a two -cent stamp. It may save many 
years of wasted time and heart- break- 
ing struggle trying to dig out for your- 
self what you really need to know if 
you expect to get ahead in Radio. I 
used to be one of the wise guys who 
laughed at the idea. But I admit 
frankly I was wrong. When I sent in 
that coupon it was the best step I ever 
made in my life. I think you will find 
it the same way, but you can decide 
that for yourself as Mr. Smith will be 
glad to send you full information with- 
out any obligation to you. Simply mail 
the coupon. 

J. E. SMITH, President, 
National Radio Institute, Dept. OCT, 

Washington, D. C. 

Dear 1ír. Smith: Without obligating me 
and without sending an agent, prove to me 
that your training is not only of value to 
beginners, but also to service men. fans. 
vnateurs and others who already know 
something about Radio. 

\ante 

Address 

City ....... State. ...... 

5 
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Official 
RADIO SERVICE MANUAL 

and Complete Directory of 
all Commercial Wiring 

Diagrams of Receivers 

PREPARED ESPECIALLY 
FOR THE 

RADIO SERVICE MAN 

$ 250 Special 
Pre -Publication Offer 

WE ANNOUNCE the early publication of the long - 

awaited OFFICIAL RADIO SERVICE MANUAL. 
This manual is the first complete and most up -to- 

date book of this kind. Nothing else like it has ever 

appeared in print. 
A tremendous amount of material has been collected, not 

only for the Service Man, but for everyone interested in radio. 

A complete directory of every radio circuit of commercial 
receivers is now possible, and not only to get every circuit of 

every set ever manufactured, of which there is any record, but 

in addition, an entirely new idea makes it possible to keep the 

manual up -to -date. 
The OFFICIAL RADIO SERVICE MANUAL is made in 

loose -leaf form -handsomely made of flexible leatherette -the 
entire book can be folded and slipped easily into your pocket 

or put in your bag. 
Rarely do manufacturers supply information about receivers 

made before 1927 -even 1930 service data are not always avail- 

able because many manufacturers do not supply independent 

Service Men with such data. And, when you can get the 

because it 
from 

s not uniform, and tits is scattered in f different places; s; 
difficult to get at. 

Additional service data, for new receivers as they appear on 

the market will be published and supplied at trifling cost so that 

the MANUAL may be kept up -to -date at all times. 

SERVICE INFORMATION 
But that is not all. The OFFICIAL RADIO SERVICE 

MANUAL contains also a most comprehensive instruction 

HUGO GERNSBACK 

Editor 

CLYDE FITCH 

Managing Editor 

TIT 

course for radio Service Men, giving practical information from 

every angle on how to service sets. 

In short, the OFFICIAL RADIO SERVICE MANUAL Is 

the biggest thing of its kind that ever came along in radio. It 
will be hailed by every wide -awake radio man throughout the 

entire industry. 
The size of the OFFICIAL RADIO SERVICE MANUAL 

is 9 in. by 12 in. There are several hundred pages, printed on 

good paper, and the book contains hundreds of illustrations and 

diagrams. 

SPECIAL OFFER 
The price will be $3.50 upon publication of the book; but to 

our own subscribers and readers, we have a special pre- publica- 

tion price of $2.50, prepaid. This price will be withdrawn the 
minute the book is published, which will be during the next 
six weeks or sooner. 

i 

GERNSBACK PUBLICATIONS, INC., RC -7 

96-98 Park Place, New York, N. Y. 

As per your special offer, I enclose herewith $2.50 for which you 
are to send me postpaid; one copy of the OFFICIAL RADIO SERVICE 
MANUAL as soon as it is published, at the pre -publication price of 
$250. I understand that the price will be $3.50 as soon as the 
MANUAL is published. 

Name 

Address 

City State 
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ffIIw?vIcE THE 

LIITIEL? WAY 
THE 3 -METER 

MODEL 245 

SET and TUBE 

TESTER 
TESTS SCREEN -GRID 

This reliable instrument is now used by 
thousands of successful service men. Plugs 
into set socket. Tests made with speed of 
tubes and circuits. Checks line voltage. 
Meters can be used individually. Illustrated 
instructions. Seamless steel case. Beautiful 
baked enamel finish. Built to stand hard 
service in the field. Simple. Compact. 
Accurate. Supremely practical. 

Your jobber can sup- 
ply you. If ordered 
direct remittance must 
accompany order. 

~12NET 
$20 List SPACE D -47 RMA SHOW, ATLANTIC CITY, JUNE 2-6 

READRITE METER WORKS 
17 College Ave., BLUFFTON, OHIO 

Manufacturers of 

PRACTICAL SERVICING INSTRUMENTS FOR A.C. & D.C. 
ESTABLISHED 1904 
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Announcement! 
-- - NATIONAL 

RADIO SERVICE MEN'S 
ASSOCIATION -- -- BOARD OF 

DIRECTORS 

L. M. Cockaday 

David Grimes 

John F. Rider 

Hugo Gernsback 

Sidney Gernsback 

I. S. 11Íanheimer 

EVER since the appearance of the com- 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the 

radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever -higher standard of qualifications in the 
Service Man becomes necessary. 

The necessity, also, of a strong association of 
the technically -qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake the work of its 
organization. 

This is the fundamental purpose of the NA- 
TIONAL RADIO SERVICE MEN'S ASSOCIA- 
TION, which is not a money- making institution, 
or organized for private profit; to unite, as a 
group with strong common interests, all well - 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa- 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro- 
fession, and acknowledged as such by radio manu- 
facturers, distributors and dealers. 

To give Service Men such a standing, it is 
obviously necessary that they must prove them- 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 

The terms of the examination are being drawn 
up in co- operation with a group of the best -known 

radio manufacturers, as well as the foremost 
radio educational institutions. 

The following firms are co- operating with us: 

GRIGSBY- GRUNOW CO (Majestic), CHICAGO 
STROMBERG- CARLSON TELEPHONE MFG. 

CO., ROCHESTER, N. Y. 
CROSLEY RADIO CORP., CINCINNATI, OHIO 
COLIN B. KENNEDY CORP., SOUTH BEND, 

IND. 

The schools who have consented to act as an 
examination board are: 

International Correspondence Schools, Scranton, 
Penna.; Mr. D. E. Carpenter, Dean. 

RCA Institutes, Inc., New York, N. Y.; Mr. R. 
L. Duncan, President. 

Radio & Television Institute, Inc., Chicago, Ill.; 
Mr. F. G. Wellman, Managing Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee, 
Wisc.; Mr. W. Werwath, President. 

Rider -Coll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 

We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem- 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 

If the candidate does not pass this examination 
the first time, he may apply for another examina- 
tion three or six months later. 

There is absolutely no cost attached to any 
service rendered by the Association to its mem- 
bers, no dues, no contributions. 

If you wish to become a member, just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 

N. R. S. M. A., 
c/o RADIO CRAFT, 
98 Park Place, 
New York, N. Y. 

I wish to become a member of your Association. 
Please mail nie the examination papers and appli- 
cation blanks. 

Name 

Address 

Town State 

7-30 
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Men Who Believe in Radio 
By Hugo Gernsback 

F 
YVERonce in a while, the cry goes up from certain 
members of the radio trade, that radio has been 
played out, that there is no more money in it, and 
that there is little future ahead for radio as a whole. 

On the face of the situation, such statements might be 
unthinkingly accepted; because it is a fact that there are 
now fewer radio parts manufacturers, by far, than there 
were in 1924. This is true also of the set manufacturers; 
the shrinkage here has been very considerable and it is true 
that there are left only a fraction of the numbers of several 
years ago. 

This, however, does not mean that radio on the whole is 
on a decline. Quite the contrary is true. When a census 
is taken, and the outputs of all manufacturers in the entire 
radio industry are added together, it will be found that there 
has been a steady increase in the total, year by year, since 
1920. And, while today there are fewer radio set manu- 
facturers and fewer radio parts manufacturers in business, 
yet their aggregate production, measured in dollars and cents, 
has registered large increases every year. 

Radio, like any other young industry that has grown by 
leaps and bounds, naturally must have its vicissitudes and 
its trials and tribulations. 

Yet there are today many men who believe in the future 
of the radio industry; as can be easily demonstrated. 

Those in the radio industry who shout from the housetops 
that there is no future for radio are, usually, those who have 
been unable to keep abreast of the times. This has been 
true particularly of many parts manufacturers who, lured by 
large orders from set manufacturers, have thrown overboard 
the radio builder and the radio experimenter by refusing 
to cater to them at all. In the meanwhile, they have taken 
factory orders at ruinous prices, and the radio set manu- 
facturers have played the parts manufacturers against each 
other. This has resulted in the ruin of quite a number of 
parts manufacturers, who would have been far better off 
had they stuck to the custom set builders, the Service Men 
and the experimenters. 

Even today, a number of these well -meaning, but mis- 
guided, parts manufacturers refuse to fill small orders from 
Service Men; although, we believe, there will be more business 
for the parts manufacturers from this source than from any 
other during the next few years. 

This is a country of specialization, and in radio there is 
no exception to the rule. It has been found that those manu- 
facturers and those business men who specialize in one thing 
usually have succeeded where others have not. 

Each branch of radio today is so big that it should be 
exploited to the limit by itself. 

It takes a tremendous amount of capital, a great deal of 

knowledge, to turn out a large number of distinct lines; 
whereas if a parts manufacturer, for instance, limits himself 
to a few items, he will probábly be better off in the end. 

The short -wave field, for instance, shows very great activity 
today; and those who understand this angle of the radio art 
will surely cash in on it, heavily, during the next few years. 

The same is true of television, which is just around the 
corner. 

Recently a young man devised a new way of making a 
superior radio tube filament and, inside of a year and a 
half, he has amassed a small fortune from this single solitary 
item. 

Another well -known concern in the business has for many 
years steadfastly refused to attempt to make everything 
under the sun. They have limited themselves to a single 
automatic resistor and have succeeded to a marked degree; 
although the item belongs to a declining group of radio parts. 

Another well -known manufacturer, who is just now opening 
up a tremendous plant in New England with some 1,500,000 
square feet of floor space, has made a huge success by selling 
kits of short -wave sets in this country and abroad. 

The list is long, and many other instances could be given 
to show that specialization in radio today augurs well for 
the future. 

And let no one think that the big radio companies are 
gobbling up all the small ones, or putting them out of busi- 
ness; nothing could he further from the truth. As a natter 
of fact, there are in this country today any ber of 
smaller concerns who are doing very well, simply because 
they specialize in one or two items and, for this reason, are 
enabled to compete with the large concerns, by their smaller 
overhead and smaller expenses and their expertness in devot- 
ing all of their time and energies to the few items that they 
make. 

As a matter of fact, it may he said that it is, today, much 
easier for the man of small means to break into the radio 
game than into any other line. Of course, this is true only 
of specialties and does not hold true for such items as sets 
and radio merchandise selling at higher costs. 

There are so many different branches of radk) and so many 
different items are required that, today, more than at any 
previous time, fortunes can be macle from new radio items 
and improvements on existing ones. 

The man who can give his close attention to some branch 
of radio, or to some single item, and who can keep up -to -date, 
will undoubtedly he able to cash in on his ideas and his energy 
during the aiming years. 

We have as yet not scratched the surface of the possibili- 
ties in radio; and those individuals who do not believe in 
the future of radin as others do should take stock of them- 
selves and get in line or get out. 
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The chassis of the Atwater Kent 
"Model 35," a popular receiver 
of which many thousands are 

available for remodeling. 

HAT can I do with that battery 
set ?" is often asked by the dealer 
who has taken .it in trade. Also, 
a customer has frequently become 

attached to his old battery set and the man- 
ner in which it brings in stations; and he 
wishes to have it made all- electric, rather 
than change to an entirely new receiver. 

Comparatively little thought has been 
given this by many Service Men. Yet every- 
where there are dealers with basements full 
of battery sets which can be economically 
converted into efficient, full- electric opera- 
tion receivers, and thus turned into money. 

The writer has had a great deal of ex- 
perience in this work and has, in fact, 
worked up a business in which parts made 
to his own specifications are used extensively. 
However, standard components, of the suit- 
able values, may be used very satisfactorily. 

In this article, the procedure of convert- 
ing a six -tube battery receiver of a well - 
known Atwater Kent model is shown. The 
chassis is illustrated, and the schematic cir- 
cuit of the remodeled receiver is given be- 
low. (The original circuit will be found in 
Data Sheet No. 17, in the May issue of 
RADIO-CHAFF; so it seems unnecessary to 
reprint it here.) 

Rewiring the Filaments 
The chassis is first taken from the cabinet; 

all connections to the "F" terminals of the 
sockets are removed, and all the grid returns 
are grounded. The detector socket is re- 
placed by one of the UY type, to carry a 
'27 detector; the four -prong sockets will do 
for the '26s, to lie used in the detector and 
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Modernizing the 
Old Receivers 

The First of a Series of Articles on this 

first audio stages, and the '71A in the power 
stage, 

'l'he sockets for the '26s are then wired 
together in parallel, with No. 18 wire, twisted 
in pairs (smaller wire should not be used, 
because of the heavy current drawn). The 
leads are then connected to the ends of the 
1.5 -volt winding of the power transformer, 

THE most important thing to the 
Service Man, who is in radio for 

a living, and not for a hobby, is to 
obtain a good return for his skill and 
labor. Even the amateur, if he de- 
votes spare hours to work for others, 
should consider that time is money. 

What RADIO -CRAFT and its readers 
want is practical articles telling how 
money is being made out of radio serv- 
ice; for those which bring out really 
new ideas, that offer a profit to the 
Service Man, an extra rate will be 
paid. They should be accompanied by 
diagrams and good photos, if possible; 
as it is necessary to illustrate them 
for publication. 

Si, which is to be center -tapped to ground 
through the 400 -ohm resistor R2, which 
biases these stages. 

Another twisted pair then connects the 
filament terminals of the detector socket to 
the 21/2-volt winding S2; the center tap of 
this winding, and the cathode terminal of 
the UY socket, are both led directly to 

Practical Subject 

By R. R. MAYO 

ground. The power -stage socket is likewise 
connected to one of the 5 -volt windings, 
S3; the center tap of this is brought to 
ground through a 2000 -ohm resistor R3. 

Volume control may be effected, in the 
new circuit, by the use of a suitable high - 
resistance potentiometer' 114 (say 100,000 - 
ohm maximum) across the aerial and ground, 
or of a 10,000 -ohm variable resistor across 
the primary of the second R.F. transformer 
(shown in dotted lines). The use of a 

rheostat in series with the filament of an 
R.F. tube is not recommended, because of 
the filament's characteristic of "thermal 
lag "; though this method has been used in 
commercial receivers. 

The "ABC" power transformer, of one 
of the types readily obtainable, will have 
also a suitable high -voltage winding S4 for 
the '80 rectifier tube, the filament of which 
is lit from the last of the low- voltage sec- 
ondaries, S5. 

The Plate Supply 
The filter may comprise one or two chokes; 

but two are to be recommended, with the 
highest voltage tap taken from between 
them, as in the diagram. The conventional 
condenser block of eleven or twelve micro - 
farads capacity, 400 -volt working rating, 
may be used, adapted as shown in the dia- 
gram. The voltage divider should have 
about 18,000 ohms resistance; it is important 
that the taps should be readily adjustable, 
so that the settings giving the proper volt- 
ages to the tubes may be made. This is 
especially important in the R.F. stages; for, 

(Conlin-ued on page 44) 

The circuit diagram of the sis -tube Atwater Kent receiver shown above, as it appears after remodeling for electric operation, with the addition of a 
power pack providing filament as well as plate current. The changes are simple, and entail a comparatively small expenditure for components. (Cow 

Pare with Service Dato Sheet No. 17, in May RADIO -CRAFT.) 
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Leaves from Service Men's Note Books 
The "Meat" of what our professionals have learned by their own 

practical experiences of many years 

By RADIO -CRAFT READERS 

REDUCING INTERFERENCE 
By Michael Janosko 

STATIC reduction by the method which 
Mr. Turenne described, on page 295 of 

ItAOto-CaArr for January, has been found 
successful by several Service Men of my 
acquaintance. Others have been helped by 
the method which I relate below. 

A special call took me to a suburb, some 

miles away, to service a Victor set which 
had been delivered two weeks ago to a 

location which previous Service Men re- 
ported good. Despite their efforts, com- 
plaints flowed in, and the customer had 
stopped payments until the set should be 

properly serviced. As I knew my prede- 
cessors were good men, I had little hope of 
success. 

The set was located in a two -story frame 
house on a hilltop, in a section where electric 
refrigerators and such sources of interfer- 
ence were seemingly scarce -except for a 

street -car barn some few blocks away. I 

To 

RUBBER -COVERED AERIAL - AERiA 
WIRE-.-' W RE 

Wi-P 
GRauno ORE 

CLAMP I 12" 

POST 

,I 
6.I 

Fig. 1 
One method of dealing with interference prob 
lems which will work in some locations. In 
some cases, the simpler method of grounding 

the far end of a long aerial will work. 

questioned the owner as to the behavior of 
the set and, with her answer ringing in my 
ears, attempted to bring in local stations. 
Five minutes later I was convinced that 
the situation was hopeless; powerful local 
signals were mangled by an incessant fry- 
ing, hissing, crashing and jangling noise. 

WTAM and WLW could be tuned in; but 
only by listening hard could a word or a 

few bars of music be distinguished above 
the noise. Yet the set was in perfect con- 
dition and the aerial and ground were no 

worse than others that brought in Cuba and 
Florida on the same model. 

The car barn should not cause all the 
noise; because I had installed a Philco much 
closer to the barn, and the noise level was 
very much lower. Still, you never can tell. 
I connected a temporary aerial to the set 

and, by moving it in different directions, 
convinced myself that the aerial was not 
at fault. 

I sat on the porch in the cold, smoking 
and meditating. My experiments had 

Fig. 2 (above) Fig. 2A (below) 
The antenna illustrated in Fig. 1 amounts 
simply to a condenser between aerial and 
ground. It is big. hly directional in the line of 

its length. 

showed just one thing: the higher the aerial 
was raised, the greater the noise. An un- 
derground aerial would seem to be just the 
thing; but it was impossible, for various 
reasons, to install one here. As a last 
attempt, I decided that, if I couldn't put 
the aerial underground, I'd raise the ground 
to the aerial. It worked! 

Here's how I did it: I took sixty feet of 
aerial wire from my kit, then thirty feet 
of No. 10 rubber -covered wire. One end 
of the latter was connected to the aerial 
binding post, and led through the window 
in the ordinary way. Over this I wrapped 
the aerial wire, spacing the turns about two 
inches apart. The other end of the aerial 
was then grounded, as the diagram (Fig. 
1) will show, to a good ground. This re- 
sulted in a decrease of both signal and 
noise, without decreasing the ratio between 
them; when the volume control was ad- 
vanced, we were back where we started. 
One end of the aerial wire must remain 
open, and one end of the rubber -covered 
wire must remain open; there is no con- 
ductive connection between them. The vir- 
tual schematic circuit is Fig. 2. 

I have installed at least a score of such 
antennas since then; they will not always 
work. The best thing to do is to carry one 
already prepared, and experiment with it. 
The pick -up with an aerial of this type is 
greatest in the direction of the lead -in, thus 
reducing static from other directions (Fig. 
2A). Its height may be anywhere from five 
to fifty feet above the ground. 

A HANDY SERVICE LAMP 
By Joseph Leeb, E.E. 

TUBE -MINIATURE 
SOCKET 

FILAMENT 
PRONGS OF .L 

TUBE 

Fig. 3 
.4 very simple method of operating a tiny 

trouble lamp. 

ROUBLE shooting is made easier by 
1 the use of a miniature lamp and socket 

and at few feet of twisted wire, the ends of 
which are made into loops and soldered. 
These eyelets may be slipped over the fila- 
ment prongs of the '80, or other tube of 
suitable voltage, and current to light the 
lamp is thus obtained. This trouble lamp, 
being so small, can be dropped down into 
places inaccessible to an ordinary flashlight. 
(Fig. 3.) 

A RADIATOR ORNAMENT 
By Marlin H. Thurmond 

DESIRING an appropriate novelty for 
my radiator cap, I removed the old 

one, and (using a tube -base template, which 
nearly every Service Man has in his junk 
box) I drilled the necessary holes in the 
cap and inserted a shiny, silvered 'OlA 

Fig. 4 
Mr. Thurmond ingeniously displays the sign of 
his profession, like this. With bur,,tout tubes, 
replacements should be cheap -and disappoint- 

ing to thrifty neighbors. 

tube. If the holes are ritlit drilled too neatly, 
the tube will press in tightly and require no 
other fastening. 

It is our belief that periodicals of the 
type of RAnto-CaAr-r are invaluable to Serv- 
ice Men who utilize their contents to the 
hest advantage. This organization finds it 
advantageous to have a separate file, in 
which each service note or schematic circuit 
of value is filed under the proper heading. 

PUTTING BACK THE LOST CONTROL 
By Paul McDonald 

OYE of the weakest points in a great 
many single -control sets is the .method 

of coupling the antenna to the grid of the 
first tube through an untuned stage. Why 
anyone would build a set in this manner is 
beyond me. (That's easy.- Editor.) 

In a receiver already constructed, it is 
almost impossible to change this without a 
great deal of trouble. The method shown 
in the diagram (Fig. 5) will work out very 
well, and add a kick to reception without 
much expense. It will add somewhat to the 
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2' Dan. 

RFC 

Fig. 5 
The series -tuned coil shown in the diagram by- 
passes other frequencies, more or less, and 

introduces additional selectivity. 

selectivity of the set and will not make it 
critical. It is, roughly speaking, merely a 
high -loss tuned antenna circuit, and requires 
an additional coil and condenser, as shown 
in Fig. 8. 

In the M.B. 29" kit a change can be 

made which will work wonders. Remove the 
radio- frequency choke across the antenna 
and ground, and substitute a variometer, 
such as the Genéral Radio "Type 269," in 
its place. This part may be mounted on 
the panel with a knob to match the National 
dial supplied with the kit. Then you may 
hear a set perform as it should. (Fig. 6). 

(The reason for the untuned stage and its 
lowered efficiency is to create the single - 
control selling argument for customers who 
know nothing of radio. Then, after a time, 
the radio owner who wants distance is will- 
ing to pay extra for the added control.) 

SHOWMANSHIP IN SERVICING 
By Anon 

SERVICE calls may require more tact 
and psychology than radio knowledge. I 

was called by a complaint of a noisy volume 
control in a Stromberg- Carlson with an 
external magnetic speaker of the same make. 
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Fig. 6 
The removal of the aperiodic antenna coupler 
is more effective; if it can be effected. A 
variometer is then put across the antenna. 

The system of control was dual: a potentiom- 
eter of about 25,000 ohms in the antenna 
circuit and a variable resistor of 25,000 ohms 
in the plate circuit of the third R.F. stage. 
The latter was by- passed; so I turned to 

(Continued on page 46) 

Service Hints on Some Popular Receivers 
By HAROLD WEILER 

OFTEN a source of hum, in the At- 
water Kent "36," "37," `38," "40," 
"42," 44" and "52," is a faulty con- 
nection between the bolts in the 

power pack and the terminal strip, especially 
that shown by X in Fig. 1. The connection 
may have been tight enough originally; but 
the heat of the transformer has caused the 
bakelite to expand enough to loosen our 
formerly good connection. It is advisable 
to go over all of them with a pair of pliers. 

In the Atwater Kent "Model 37" the filter 
condensers, as shown as A and B in Fig. 
2, may burn out; a symptom of this is over- 
heating of the rectifier tube, due to the 
extra load which is imposed on it by the 
shorted condenser. In the new A. K. direct - 
current set, audio- feedback howl may occur; 
great care should be taken to see that the 
'12A tubes in the detector and first audio 
sockets are non -microphonic. It is some- 
times necessary to install a heavier howl - 
arrestor than the one regularly furnished. 

When sets have been in use from nine 
months to a year, they may lose their pep. 
A few Service Men then resort to the method 
of lining up the condensers correctly; at the 
factory these were purposely set a bit out 
of line so that the set would be easier to 
stabilize. This is not noticed while the in- 
stallation is new and at top -notch efficiency; 
but later becomes obvious. 

If you find terrible hum when a station is 

tuned in, and excessive hum when the set 
is not in resonance, suspect an incorrect bias 
on an audio tube -especially in the Sterling 
power pack of a "Radiola 41." The con- 
denser A (Fig. 3) may have broken down. 
In an emergency, just clip one lead of the 
condenser; from a service standpoint, an- 
other must be installed. 

The "Radiola 32" power pack has a 65- 
volt primary; the other 50 volts are dissi- 
pated by the 886-type ballast resistor. In 
the "Radiola 50," the grid suppressors are 
1000 -ohm, as in the "17" and the "41." 

A loss of volume, and no distance, on the 
"Radiola 20," accompanied by lack of re- 
sponse to the trimmers, indicates a bad 
connection to the rotors of the condensers. 
Some good pigtail wire will do the trick. 

If a "Itadiola 44" or "46" oscillates, and 
changing tubes does not help, see whether 
the stage shields are not loose. If they are, 
and tightening sloes not help, take the chas- 
sis and pack out of the cabinet, and place 
them at the saine distance that they usually 
are separated. You will find on the front 
of the assembly three flat -head screws to 
adjust trimming condensers which may be 
used to stabilize the receiver. 

Noise in "Model 72" and "92" Majestic 
may be due to thumb nuts which have been 
tightened only by hand, and have become 
loose on account of vibration caused by the 
fact that the dynamic is on the same shelf 
as the power pack. 

Noise in a 1929 Eveready may be due to 
the looseness of the set screws on the vari- 
ometer;if the set oscillates, look at the stage 
shields. 

If the analyzer shows no plate voltage at 
the detector or first A.F. socket in a 'Kem- 
ple `.Model 8 -60," "8 -80" or "8 -90," we know 
the transformer primary is burnt -out. This 
is the second terminal strip from the left 
(with the set upside down and back facing 
us). The saine is true of the screen -grid 
models. All of these models with a serial 
number under 7500 have the pilot light 
across the '27 filament leads; if you will 
change it to take current from the '45 leads, 
you will stop a noticeable flicker. 

The usual call on a D.C. Temple is to 
replace the '71A tubes, which burn out very 
quickly under excess line -voltage. A cheap 
method of overcoming this is to put a 400 - 
ohm grid suppressor R across the filaments, 
which are four in series, as shown in Fig. 
4. This will cause a small voltage drop. 

In the Colonial "31DC," the burning out 
of the condenser which is in series with 
ground will make the "on-and-off" switch 
useless. As long as the line plug is in the 
wall socket, the set will operate if this con- 
denser is shorted. To verify this, disconnect 
the ground, and the set will stop. Slide 
the set out, turn it on its back, and discon- 
nect the assembly of three condensers at the 
farthest left (with hawk of set toward you.) 
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At .the left, a view of the terminal strip attached to many Atwater Kent power packs. Connections here should be tightened. In later models, the 
filter condensers .9 and B (Fig. 2) should be checked if an '80 goes out. In the Sterling pack, check the by- passes of the biasing resistors (Fig. 3). In 
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e 

e- 

a 



 

July, 1930 RADIO -CRAFT 13 

A Vacuum -Tube Multi -Meter 
An instrument for the Service Man or experimenter which meas- 
ures current to 100 milliamperes, voltages to 500, amplification 

gain, resistances and large inductances 

By BERYL B. BRYANT 
AGREAT deal has been written about 

the vacuum -tube voltameter, covering 
its theory of operation, usefulness 
and constructional data. Much of 

what was written is by the radio engineer 
and for the radio engineer; the language is 
couched in technicalities, and difficult for 
the average radio experimenter and radio set 
builder to understand completely. Such 

standard. The latter measurements include 
those of the output impedance of amplifiers, 
and the input impedance of loud speakers, 
at any desired frequency. Numerous other 
measurements may be made which are not 
listed here. 

Material Needed 
For the construction of this instrument 

the following parts were utilized: 

knowledge, although desirable, is not neces- 
sary in order to construct and use such a 
device. 'T'he fault with many of the instru- 
ments described has been that they are in- 
tended for special tests and are not suffi- 
ciently versatile and self -contained for the 
average experimenter's use. It is also true 
that they are of great accuracy -and very 
costly as well. 

Herewith is presented a vacuum -tube 
voltmeter for the Service Man, the dyed -in- 
wool radio experimenter, and the set builder. 
It is easy of construction and is inexpen- 
sive, considering the multitude of work that 
may be accomplished with it. Its accuracy 
(within limits of course) depends upon the 
accuracy of calibration. It is of such size 
that it is easily portable, making it a useful 
testing instrument for testing the voltages 
of both A.C. and battery- operated radio re- 
ceivers, as well as "B" power units, within 
the range of the instrument. In this respect 
it is interesting to note that, because of the 
very high resistance between the elements 
of the tube, when the instrument is placed 
in shunt with a device to be measured, rite- ,. 
Deafly no current is consumed. 

The instrument will measure either A.C. 
or D.C. voltages from 0 to 10, 0 to 100, or 
0 to 500. The milliammeter shunts pro- 
vided allow the measurement of plate cur- 
rents between 0 and 100 milliamperes. For 
this purpose three scales are provided; O 

to 1, 0 to 10, and 0 to 100. By the proper 
arrangement, the amplification gain of both 
R.F. and A.F. coupling devices may be de- 
termined and the amplification gain per 
stage, or as a whole, of any R.F. or A.F. 
amplifier may be measured. Unknown im- 
pedances or resistances may be measured, 
or compared against a known resistance 

Fig. B 

The panel of the 
Meter as as it appears from 
the under side, showing 
all the instruments and 
wiring. The multi -point 
switch ABCD must he 
made by the constructor: 
the others are standard, 
and the workshop will un- 
doubtedly afford most of 

them. 

One Weston "Model 301" 0 -to -1 scale mil - 
liauuuteter (MA) (Many experimenters 
have on hand a R.F. 0 -to-110 scale Thermo- 
galvanometer whose thermo-element has 
been burnt out or broken; this would make 
a suitable meter for use in this device. 
This instrument, without thermo-couple, 
has a full scale deflection of 0.75- milliam- 
pere.) Whichever instrustent is used may 
be provided with a 0 -to -10 volt scale, as 
shown here, although this is not necessary; 

Two Hart- Hegenun S.P.D.T. snap switches 
(H) (K); 

Three Hart -Hegeman S.P.S.T. snap switches 
(G) (I) (J); 

.,,.,..,,.,,,,, ,,,,, 

Fig. A 
The Multi-Meter mounted 
in a steel tool chest, Used 
by Mr. Bryant for the 
purpose, which contains 
also the necessary batter- 
ies for its operation. .1 
circuit diagram and cali- 
bration chart mounted in 
the lid are convenient for 
reference. They arc re- 
produced on pipes 14 and 

15. 
The heart of the apparatus 
is of course the meter 
11fA. The instrument used 
should be one of knan, 
accuracy; its type and 
scale reading may differ 
from that shown, with 
corresponding change in 
the calibration. The let- 
tering is explained in the 

test. 

Two Carter filament switches, Midget type 
(F) (E); 

One 400 -ohnt potentiometer of rugged con- 
struction (P); 

One Carter Midget 25 -ohut rheostat (lt3), 
and a .06- ampere filament ballast, (lt2); 

One UX-'99 tube, and socket (VT); 
One Electra(' 2000-ohm "Type B" Truvolt 

resistor, (1t5); 
One Electrad 50,000 -ohm Type B Truvolt 

resistor (1t4); 
Eleven Yaxley cord tip jacks (AC1) (IIT) 

(Il'l'I) (vT) 0'l'1) (M) (N) (L) 
(MA1) (MA2) and (MA3); 

Five Pilot plain bakelite binding posts (B1) 
(112) (133) (116) (137); 

Two Pilot bakelite binding posts with A.C. 
designation (B4) (B5); 

One Sangaumo .002 -utf. molded mica con- 
denser (C1); 

One bakelite or hard -rubber panel 131/e by 
51/2 by 3/16 inches to fit top of utility 
chest or box; 

One "Utilco" pressed steel tool chest 14 by 
6 by 61 /, inches, outside; 

Four 22x/2 -volt portable "B" batteries; 
Four standard 41/,, volts "C" batteries, one 

for filament supply 
One cord tip (CT) ; 

One piece bakelite 2 inches square; fourteen 
4 -32 brass machine screws; two pieces 
heavy spring brass, or phosphor bronze, 
strips t/, -inch wide by 2 inches long, It /_ 
inch shaft 2a /% inches long. At one end 
of the rod, t/s -inch should be turned down 
to 1/2-inch diameter and tapped for 6 -32 
thread. One piece copper or brass 1%- 
inch square. These parts are used for 
special switch assembly. (A- B- C -I).) A 
new Yaxley "Bi- Polar" switch, which has 
since become available, may be used in- 
stead. 
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Assembly 

The panel is first cut to exact size, to fit 
just inside the flange of the tool chest; 
right -angle brackets are soldered to the in- 
side of the chest, 3/16 -inch below the top 
edge. These are to support the panel; six 
should be used, two at each end and one in 
the center on each side. This placement 
will insure proper clearance from the in- 
struments mounted on the panel. The panel 
is then laid -out, using the general arrange- 
ment shown in the illustrations. 

As a great deal of space was not avail- 
able, it was necessary to make the special 
switch as small as possible; the assembly 
is seen in Fig. B. The square 2 -inch bake- 
lite strip is now scribed for a 1% -inch cir- 
cle. 170 degrees of this circle is divided 
into divisions for the 14 switch points. The 
center of the piece is drilled, to pass the 
turned end of the 1/4 inch shaft; the switch - 
point holes are also drilled and tapped for 
4-36 screws. After dipping the 4 -32 screws 
into shellac, they are forced into the 4-36 
tapped holes in the bakelite, this procedure 
will firmly anchor them. Before proceed- 
ing, the holes for the support pillars should 
now be drilled in the rear corners of the 
bakelite switch plate. The triangular con- 
tact plates should be cut to shape, and are 
secured in position by the same screws that 
fasten the bakelite to the support pillars. 
On the side of the bakelite piece which car- 
ries heads of the contact screws, (counting 
from the first screw on the right, with the 
contact plates held at the bottom) the sec- 
ond, fourth, sixth, ninth, eleventh and thir- 
teenth screws are cut flush with the bake- 
lite. These spacing screws are used to pre- 
vent shorts between live points when the 

switch blades are rotated. The heads of 
the remaining screws serve as soldering con- 
tacts. The length of each screw on this 
side should be about 1 /., -inch, including the 
thickness of the head. 

The switch blades should then be cut to 
shape and drilled to take 1/4 -inch insulating 
fibre or bakelite washers. Before assem- 
bling the blades on the shaft, the contact 
sides of the screw switchpoints should be 
filed down to an even height of 1 /16 -inch. 
The burrs should be removed from the edges 
of the screws, to prevent scraping the 
switch blades. 

The brass shaft is then placed through 
the switch plate, after placing a thin brass 
washer over the threaded shank to prevent 
wear of the bakelite. After the shaft is 
through, a 6 -32 nut (not more than 1/16 - 
inch thick) is run over the threaded part, 
but not so tight as to prevent rotation of 
the shaft. A large insulating washer, 1/2- 
inch in diameter, is placed over the shank; 
then a switch blade and its inner 1/4-inch 
washer insulator; another 1/1 -inch fiber 
washer; the other switch blade and its l/4- 

inch washer; a final 1/2 -inch fiber washer, 
a brass washer and tightening nut. Before 
tightening the switch -blade assembly, set 
one switch blade on contact pin No. 1 and 
the other on pin No. 8. Then tighten firmly. 
Place on an additional nut to prevent loos- 
ening of the assembly. A pin, which pre- 
vents the blades rotating past their points, 
is necessary. The switch assembly is then 
fastened to the bakelite panel. 

The "Short" switch ( "X ") is next made. 
This is made from the springs of an old 
phone ,jack and is arranged to close contact 
until pressed. A knob protrudes through 

Table I 

TO SWITCH - POSITIONS JACK POSITIONS SOUat 

-S- 
CON NOECT'SNORf 

TERMINALS SWITCH 
REMARKS 

MEASURE Po , : , E F G H 1 J K L M N 

ailliwpe 
0 -1.0 .Dale D off off off nax. Off off 111 off off off off lai a W2 pen 

lauleape 
0 -10,0 wale D off off off max. off off B1 off off off oft lai e of el...d 

aillLxtp. 
0 -100 wale A off off off max. off off BS off off oft off r) e as 

Wen 

Volta (A.C.) 
0 -10 .Dale 

om o. oa teas. Of 
oh..., 
B1 to 
B2 for 
teat 

Bi w off off oft vt a Vt) ope. 

Volt. (D.C.) 
0 -10 Nate - B on oo w nez. off B1 on oft off off Vt a Vt) op.. (Nob B) 

Voit. (A.C) 
0 -100 wale C on on ors tuer oleos 

for 

otro 

tait 

off BI off on off off at e Bn open (gob r) 

Volt. (D.C. ) 
0-100 wile C cm on oft ither off BI off on oft off BT Ilrl open 

Volt. (A.C.) 
0 -BOO goal. 

D on on off either off B) off oft on off Ail e PT, open 

Volt. (D.C.) 
0 -600 armlet 

D on on oar either oft BI off off cm off m e Bf) pen 

Iapsdetoe or 
Beel.bnoe 
(Unknown) 

B on on on max. off eo 

B) 

on oft off 
tql. 

R5' 
toot 

slob C) Wen (lMe . 

Oalm 
(Bob A) 

B on on cm max. off eo B) 
Bs2 

on off oft 'Ingots 
tó 

D1 open hot. B) 

tuts 
(Bote B) 

0 w on w max. off on BI,B2 
a Bt on off off off 

Bl, B2 
a BS;we 
Tewrk e' 

open (Bote 1) 

Nee A. R.F. or A F. gain per stage. or entire amplifier, 
or output of A.C. voltage generator. 

Note 
B. Gain 

of A.F. ,tago- coupling device, with current 
in 

Note C. Connect unknown to B2 -113; graduated resistance 
box to 1t1 412; A.C. supply of desired frequency to 
"A.C." poste. 

Net. D. Connect Input to BI, negative return to R2, out- 
put to n3. 

Note E. If measuring R.F., close shunt "S" of by -pass 
condenser. Multiply meter reading by 1.414. 

Note F. Multiply meter reading by .701 for ffeetive roe . 

Note G. Throw 'K" to 113 position; take r ding; throw 
"K" to 112 position. Vary "decade" resistance un 
sanie meter reading is nb,ained. Read value of im- 
pedance of resistance direct from resistance box. In- 
ductance is calculated by the voltage, current and 
impedance formulas. 

Note H. hake readings of n1 and R2; subtract difference. 
Note I . Refer to N E M A Radio Standard for circuit 

and external apparatus used In this teat. 

the panel. This is a detail easily worked 
out by the constructor. 

The instrument is now wired with bus - 
bar; flexible hook -up wire is not used, be- 
cause of the possibility of disturbink cali- 
bration. The joints should be well soldered 
and, after the assembly is wired, flexible 
leads for the batteries (which are strapped 
to the bottom of the case) are soldered to 
their proper terminals. 

Calibration 
If the builder does not care to send this 

instrument to one of several testing labora- 
tories for calibration, he may calibrate the 
instrument in the following manner. 

Before the batteries are connected, the 
shunts are made for the milliampere scales. 

mu. LiAMPERES METER 

SCALE 
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TO 00 ITO010 tó 10 I TOOIW ITO 5001 
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Fig. 2 
The current readings are simply multiplied, 

but the voltage rcudings are reversed. A table 

of this kind should be made to calibrate the 

Multi- Meter. 

The 0 to 10 (R1) shunt is made first, by 
using a 15 -inch length of No. 34 or 36 cop- 
per (insulated) wire. This is soldered be- 
tween one side of the "Short" switch and 
the " -" side of the meter; the other side 
of the "Short" switch having previously 
been connected to the "-i-" side of the meter 
and MA2. After connecting in series with 
the meter to be calibrated an external mil - 
liamineter of suitable scale, a Clarostat or 
similar resistance, and a dry cell or storage 
battery, the length of the wire shunt is 
varied until both meters give a 10- milliam- 
pere deflection. The wire is then wound on 
a small round stick, non -inductively. 
(Double the wire back on itself and wind 
as a single strand.) A drop of sealing wax 
will anchor the stick, to protect the wire 
joint. The multi -point switch is now placed 
on position "A." 

When calibrating or measuring potentials 
above 10 volts, it will be noted that the 
vacuum tube VT is connected up "back- 
wards," to indicate the "grid current" on 
MA. That is, MA is connected in the grid 
circuit of VT and the voltages to be meas- 
ured are applied to the plate of VT. A 
little reflection will show that a positive po- 
tential of, perhaps 50 volts, would apply a 
difference -potential of about 35 volts, posi- 
tive, to the grid of the '99 if the circuit re- 
mained as connected for current up to 10 
volts; thirty -five volts positive on the grid 
of VT would ruin it. 

The shunt for the 100 -ma. scale should 
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be made similarly to Rl. This Is con- 
nected across the "A" points of the multi - 
point switch and designated as "112." 

After the shunts are made, the batteries 
are connected and the tube inserted in the 
socket. The bi -polar switch ABCD is placed 
on position "A," and switch (E) closed. The 
rheostat is adjusted until the meter, shunted 
by 112 only (switch X pressed "open "), in- 
dicates the filament requirements of VT, or 
60 ma. This must be done before making 
any future measurements, in order to main- 
tain a fixed standard. Proceed by rotating 
bi -polar switch to points 13: next close 
switches (F), (G), (H on "C -9 "), (J), 
(K on B1 side) ; connect cord tip CT to 
"13+90" tip jack, and strap binding post 
(BI) to (B2). Then put MA into circuit 
on the 0 -1 -ma. scale by pressing (X), and 
adjust potentiometer (P) until meter read- 
ing drops to .05:-ma. On the 10 -volt scale 
this setting is always taken as the zero point, 
and the Multi -Meter will be functioning as 
a true vacuum -tube voltmeter, indicating an 
increase of plate current from .05 -ma. up- 
ward; as positive potentials up to 10 volts, 
on the grid, counteract the negative bias 
necessary for a zero-point plate reading of 
.05 -ma. An A.C. transformer of 12- to 14- 
volt secondary is shunted by a 400 -ohm po- 
tentiometer, the arm and one side of which 
are connected to (VT) and (VTI. An 
A.C. voltmeter of suitable scale is connected 
across the same terminals. Beginning with 
1/4-volt on the A.C. instrument, vary the ex- 
ternal potentiometer in 1,4 -volt steps, taking 
down the reading of MA. This procedure 
is carried out over the entire 10 -volt scale. 

To calibrate the 0 to 100 -volt scale, shift 
multi -point switch to position "C." Place 
the cord -tip lead in "B" battery jack (M). 
Close switches (E) and (F). Open switches 
(G), (H) and (J) and set (K) at (B1). 
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Schematic circu0 of the Multi- Meter. Jumper S is seldom used, as indicated in Table I. The 
two blades of the bi -polar switch ABCD rotate together. Cl is a D.C. blocking condenser or a 
by -pass condenser, depending upon the test. Filament current of VT must always be 60 ma. 

Open the bypass-condenser shunt (S). 
The tube should previously have been 
set to draw just GO milliamperes on the 
filament, using the multi -point switch posi- 
tion "A." Close switch (I) to get the "full - 
scale" deflection of the meter ( "X" open); 
this establishes the Zero for this scale, Now 
open switch (1); as the calibrating voltage 
applied to (VT) and (VTl) is increased, 
the meter deflection will be downward 
or toward the meter zero point. In other 
words, for the maximum measured voltage 
the meter indication will be near zero: Us- 
ing any source of direct- current supply and 
a D.C. voltmeter of suitable scale, connected 
with its "+" to (HT1) and its negative side 
to (HT), the voltage is varied as before, 
but in steps of ten volts. The calibration 
meter need not be of the 1000 -ohm -per -volt 

grade, but it should be remembered that the 
accuracy of the multi -meter depends on the 
accuracy of the calibrating meter. The 
"Short" switch is used in making the read- 
ing, as described before. 

For calibrating the meter to the 0 to 
500 -volt scale, the positions of the switches 
are the same as used for the former scale; 
with the excel lion that the multi -point 
switch is placed on position "D" and the 
cord tip in jack (N). The high scale may 
be used also for measuring high- tension 
A.C. voltages in the sanie manner, but using 
the jacks (AC1) and (HT1) with alternat- 
ing current on the terminals. Calibrate in 
20 -volt steps. Assemble various calibrations 
on a single scale, as in Fig. 2. 

The accompanying table (I) gives the pro- 
cedure of taking measurements. 

Who Has the Right to the Patent? 
A Point of Law Important to the Inventive Service Man 

By J. HAROLD BYERS 
tarer. His own employer simply does not 
have to buy the right to use. 

From the employer's standpoint it is 
clearly good practice to see to it that each 
employee sign a contract conveying patent 
rights for a stated stipulated sum. 

In the decision of Hapgood vs. Hewitt 
(119 U. S. 226) it was ruled that where the 
inventor has been hired to invent generally, 
the employer may have a licence. Accord- 
ing to another decision (137 U. S. 342), in 
the absence of an express contract or spe- 
cific employment to invent, the employer has 
only a "shop right" or an irrevocable right 
to use the invention. 

It is the general rule that an invention 
belongs to the man who invented it; this 
right is not alienated by the fact that he 
happens to be hired. But it is an equally 
general rule that the product of employed 
labor belongs to the employer. When an 
invention is the product of employed labor, 
what is the answer? 

The courts find themselves in the quandary 
of protecting the rights of capital and labor 
in one and the same instant. The result is 
a compromise- albeit a very fair one. They 
decide that the employer should take his 

e AM an inventor. I have devised a 
new and useful improvement in radio 
receiving sets during the course of my 
employment with the X Manufactur- 

ing Company. Who is entitled to the patent, 
they or I?" 

The law on this subject is much racked 
and little understood. Violent controversy 
has entered into the matter on both sides. 
However the legal chaos is resolving itself 
at last into the following well -defined policy: 

According to the best authorities, where 
the employer does not have an express con- 
tract, as a part of the contract to hire, the 
patent belongs to the employee and to no- 
body else; although the employer may have 
what is legally known as a "shop right." 

In other words, in the absence of an ex- 
press contract, the X Company, or any other 
company, cannot appropriate the patent 
rights to that which another person has in- 
vented; and this regardless of whether he 
is an employee or not. However, the em- 
ployer may use the device and this use is 
known as the "shop right." The inventor 
retains the right to dispose of his patent 
as he sees fit. He may sell the right to 
make, use or sell, 'to any other manufac- 

share -the right to use the invention; and 
that the inventor should take his -the right 
to sell the patent. 

Moreover, under no circumstances can 
anybody but the real inventor apply for or 
take out a patent. Whatever rights in it 
may come afterwards, the original right to 
secure a patent is his and his only. 

It is believed that no more adequate il- 
lustration of the employer -employee rela- 
tion could be found than that arising in con- 
nection with the hiring of F. W. Dunmore 
by the U. S. Bureau of Standards. To he 
sure the decision relates specifically and 
particularly to government employees; but 
it relates with equal force to the thousands 
of employees throughout the country -the 
thousands of mechanics, technicians, and 
scientists with inventive turns of mind. The 
principles are broad. 

Adhering to the principle laid down by 
the Third Circuit Court of Appeals (Sept. 
13, 1927) the United States Court for the 
District of Delaware decided that neither 
Mr. Dunmore of the radio section of the 
Bureau of Standards, nor any other em- 

(Continued on page 48) 
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Operating Notes for Service Men 
Mr. Freed follows the excellent idea of keeping a notebook and 
jotting down his experiences with sets of this and that model. 
Consequently, he has a "line" on many of them which saves time 

and worries. 

SERVICE MEN experience much 
trouble from microphonic sets in which 
the condition persists even after all 
tubes have been replaced. It will be 

found, usually, that the fault lies in vibra- 
tion of the cabinet and chassis. Bracing the 
cabinet by means of wooden strips, properly 
applied, has been successful in reducing the 
condition to a minimum (Fig. 1). 

In many cases, it will be necessary to float 
the chassis on rubber and felt; Radiola and 
Brunswick have prevented this trouble by 
mounting the receiver and the power pack 
on resilient rubber cushions. Sometimes, 
mounting the speaker on rubber has cor- 
rected microphonic conditions. 

However, the annoyance may persist even 

IÍIÍIt ROTORS 

VIBRATING 
STATOR 
PLATE 

Fig. 2 
Instead of the tube, the variable condenser 
plates may require damping, as shown, with 

soft material. 

after these changes have been made; in 
which case the fault is probably in the plates 
of the variable condensers; certain frequen- 
cies will set these in vibration, causing 
microphonic conditions. The writer has 
found this condition in sets on which much 
time and money had been spent. It is not 
difficult to locate the condenser; set the set 
in operation to obtain the howl, and touch 
firmly each plate with a hard rubber rod. 
The howl will disappear when the bad one is 
reached. The vibration is remedied by in- 
serting small felt "piano washers" between 
the troublesome plates (Fig. 2). 

Many sets, when on the point of reso- 
nance, will set up a loud hum in the speaker. 
This has almost invariably been cured by in- 
serting a condenser of one microfarad, or 
higher capacity, between the "B -" of the 
set and one side of the light -line (Fig. 3 . 

Fig. 3 
The capacity indicated will often by -pass to 
ground an unpleasant hum. It should be of 

proper rating. 

By BERTRAM M. FREED 

"-CROSS PIECES 

-DYNAMIC 

-SET CHASSIS 

Fig. 1 

The use of cross pieces is one way to suppress 
microphonic noises, due to vibration. 

Complaints of noise have often been over- 
come by a little experimenting with the 
aerial system. The writer has successfully 
used two aerials, diverging at an angle from 
the lead -in (Fig. 4). The best position, in 
which noise pick -up is balanced out, must 
be found by trial. Up to this writing, this 
method has been found very satisfactory in 
five installations, all in bad locations. 

Radiolas and Brunswick Models 
In the "Radiola 62," bud hum may be 

traced to the dry -disc rectifier (energizing 

TERMINAL STRIP --- 
COUPLING UNIT 
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9 
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Fig. 5 
High -resistance joints are a source of trouble 
wherever found. They may be suspected at 

the points shown (X). 

the field coil of the dynamic reproducer) 
which works directly from the 110 -volt A.C. 
line. Failure and weakening of the "stacks," 
of course, will cause this hum; but, if the 
rectifier tests perfect, look to the soldered 
connections in the power pack (Fig. 5). 
Cold- solder joints here will create abnormal 
hm. 

In Radiola and Brunswick radio-phono 
sets which have a '71A audio stage, there 
are five terminals for phonograph connec- 

tion. The phonograph cable is too short to 

permit removing the chassis for repairs or 
balancing; but it may be disconnected and 
its terminals shorted in the manner shown 

in Fig. C. 

In all Radiola and Brunswick superhetero- 
dynes, the black ground wire must never be 

connected to the metal frame of the chassis 

from which it is led; as this will make the 
set inoperative. The correct method of 

adjusting the oscillation trimmers and the 
R.F. compensating condenser in these re- 
ceivers is as follows: 

The oscillator trimmer (at the right, as 

you face the back of the set) should be ad- 
justed for loudest response to a station 
when the dial is set between 10 and 15; the 
trimmer at the left should be adjusted for 
loudest response with the dial around 80. 

In sets equipped with a tuning meter, these 
trimmers should be adjusted for greatest 
swing on the meter. The R.F. compensator 
should be adjusted on a low -wave station, 
with the volume and sensitivity controls full 
on. The compensator should be tightened, 
and then loosened till just beyond the point 
of oscillation. 

JUMPERS,--, 
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Fig. 6 
On removing Radiola- Brunswick chasses for 
balancing, short the terminals shown during 
the operation. (This applies only to models 

using a '71A stage.) 

Other Makes 
In earlier Sonora models, using the Loft- 

in -White R.F. amplifier and 15 -volt tubes, 
there is a rheostat connected in one side of 
the R.F. tube filament circuit; it will be 
found at the bottom of the R.F. chassis, 
behind the tuning dial. 

The pitch of Bosch "Model 28" and "29" 
speakers may be varied by changing the 
value of the resistor (50,000 ohms normally) 
which reduces the R.F. voltage to provide 
a detector plate tap (Fig. 7). Cases of 
motorboating and audio oscillation in this 
model have been cured by an added con- 
denser between the high -voltage side of this 
resistor and "B-." 

In the "Zenith 50" series, an evasive bath 

(Continued on page 46) 

Fig. 4 
In some localities, a certain local interference 
may be overcome by experiments with a double 

aerial. 
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The Service Man's Open Forum 
SMALL -TOWN SERVICE 

NEGLECTED BY 
INDUSTRY 

Editor, It ADIo-Cawr-r: 

I have been in service work for seven 
years in a small town of about a thousand 
population; there are others within a radius 
of ten smiles, and farmers nearby who have 
sets. From these sources, I am able to 
draw, and I usually have plenty of work 
on hand. 

The point I am driving at is, that we 
must consider the difference between the 
city and the smaller towns. There are hun- 
dreds of these hamlets to one city; and a 
large number of radio sets are owned by 
small town and farm people. I think these 
people should have more consideration from 
the manufacturer; though I realize that it 
is much easier to obtain service and repairs 
in the city. 

It is amusing to notice that a dealer who 
is an automobile mechanic, druggist or gro- 
cer inunediately becomes a first -class radio- 
trician as soon as he secures the right to 
sell a certain make of receiver; and is 
thereby considered thoroughly capable of 
making any necessary repairs. 

On the other hand, consider the man who 
has spent hundreds of dollars and all his 
time for years, studying often till midnight 
on radio work. The manufacturer will often 
refuse to sell him a single repair part, for 
fear that he is not capable of installing it. 
The dealer who has spent all his life special- 
izing in some other trade is, of course, thor- 
oughly capable. That is one of the worst 
propositions, in a small tows, to secure 
necessary replacements. To me, it is far 
more important than to secure service data 
and diagrams. A good Service Man can 
get along without the latter though, we must 
admit, he can work to better advantage and 
save time with them. I have now about 
three hundred, and they come in handy lots 
of times; but the replacement parts are 
absolutely necessary, and it is best to use 
those designed for a given circuit. 

I will recount only one incident: about six 
months ago, a customer brought in a mag- 
netic speaker of a well -known make. Ex- 
amination showed an open coil, and he left 
the speaker for repairs. I immediately 
wrote the nearest dealer (who was about 
25 miles away) to send me a new unit 
C. O. D. After thirty days of patient wait- 
ing, my letter came back, with the address 
of time distributor in St. Louis and the ad- 
vice to order from them, scrawled across 
the bottom. I wrote the distributor order- 
ing the part C. O. I)., and in about a week 
received a letter telling nme to send them the 
speaker, and they would repair it and send 
it back. 

All this time the customer was waiting 
for his favorite speaker; as he thought it 
the best he had ever heard. 

I then wrote the distributor, telling him 
that there had been a misunderstanding 
somewhere; I simply wanted a new unit and 
would pay for it. If he would not furnish 
replacements for the product he had put 
on the market, I would appreciate a reply 

to that effect, so that I could advise my 
customer. 

As most Service Men can guess, the let- 
ter was never answered. I cannot say 
whether or not a similar situation exists in 
larger cities; but I can say that time speaker 
was repaired, despite the obstructive policy 
encountered. I immediately purchased and 
installed a unit of a different make; as I 
have found that other companies make them 

!lais page is for the expression of 
opinions on the customs and conditions 
of the radio trade as they affect the 
Service Man. Service Men who have 
not already done so are invited to en- 
roll in the National Radio Service 
Men's Association by filling out and 
sending in the blank on page 8. The 
"Opportunities" column of this month's 
issue of RADIO -CRAFT will be found on 
page 57 of this issue. The Service Man 
who desires to take advantage of this 
feature may do so without cost, as ex- 
plained there. 

and are glad to sell therm. I seleeted one 
of high grade and well -suited to the output 
of the set. I told the customer to try it 
for ten days and, if satisfied, to pay me 
$7.50; if not,. to return it, and it would cost 
him nothing. Within twenty -four hours, to 
my surprise, he returned and gave me a 
check; and said that it was the first time he 
had heard a really good speaker. 

On another occasion I wrote a manufac- 
turer, asking if he would cooperate by fur- 
nishing diagrams, etc. In due time, a nice 
letter came, informing nme that their sets 
are of such high -class material and work- 
manship that no servicing is necessary, other 
than replacement of tubes occasionally! 

I believe that such troubles can be reme- 
died by a little thought and cooperation, to 
the benefit of all concerned. It is a very 
expensive procedure for a set owner in a 
small town to crate up his set, pay shipping 
charges for two or three hundred miles, and 
wait a month or so to have a minor trouble 
corrected; when he could have it done at 
home with much less expense. The majority 
of the replies by manufacturers, in time May 
issue of Itwomo-CRA -r, sound quite fair and 
reasonable, and offer all that anyone could 
expect; and I believe that a little more at- 
tention to the matters I have pointed out 
above would make it possible to remedy 
conditions to the satisfaction of everyone. 

K. PETrrr, 
Thebes, Illinois. 

SHEEP VS. GOATS 
Editor, RADIO-CRAFT: 

Every good Service Man knows how many 
screwdriver mechanics there are in time busi- 
ness. Can he really blame the manufacturer? 
It is true that diagrams would save a lot 
of time on some jobs; but if you are going 

to be an independent Service Man, you can't 
get then; so why cry about it? 

I have a great many customers whom 
I have taken front the dealer, because he 
couldn't service the set properly. Why not? 
He liad diagrams and manuals, but he 
wouldn't pay a living wage, and therefore 
he gets screwdriver mechanics. Again I 
say, how is the manufacturer to know the 
sheep from the goats? 

BLAINE MARTIN, 
1933 East 73rd St., Cleveland, Ohio. 

(Another expression of the sentiment 
which is now leading manufacturers to co- 
operate with Service Men in the founding 
of time National Radio Service Men's Asso- 
ciation.-Editor.) 

SERVICING BY SPECIALISTS 
FOR DEALERS 

Editor, RADIO-CRAFT: 
I have to agree with the radio manufac- 

turers in all their points IF their respective 
(healers are capable of doing just what is 
necessary, and have the shops, the equipment 
and the men (and, if they have very good 
omen, pay therm very good money to do very 
I,00d work). The average dealer does not 
know anything about the radio art; he fig- 
ures on getting a cheap Service Man and, 
in nine out of ten cases, giving him a 2x4 
space for a work bench and telling him to 
hurry up. Then, if he doesn't find out what 
the trouble is, the set goes back to the fac- 
tory or wholesaler. And that hurts every- 
body concerned -the manufacturer, time 
deader, the customer, and even the poor 
Service Man. 

A lot of the manufacturers think when 
they invite dealers to send their Service 
Men to the factory for free instruction, that 
those men can go through a condensed train- 
ing course in a week or so and timen go home 
with a handful of service sheets knowing 
what it is all about. Timis can bo done in 
some cases, for some men can grasp a new 
idea and understand it; but most of them 
let it go in one ear and out the other. 'l'he 
dealer is paying for their time, and they 
are enjoying themselves in new surround- 
ings. I know some young fellows who went 
to the RCA school; when they returned, I 
was anxious to find what they had learned 
about time new models'. After listening to 
their explanation, I didn't know much about 
the "RCA 60," and neither did they; but 
I know that they had all had a good time. 
This, of course, will not happen in all cases; 
but this is certain, that the average dealer 
expect§ too much from time average Service 
Man. 

A good Service Man should have had at 
least three years' full time experience; 
should be equipped with a complete assort- 
ment of good tools and the very best test 
set obtainable. And, above all, he should 
not be a salesman; he should fix and repair 

.only. 
Time trouble with some Service Men is 

that, once they are praised for some good 
work, they quit learning; for they then 

(Continued on Image 47) 



21 Radio Service Data Sheet 

SILVER RADIO MODELS 30 (CHASSIS), 60 LOWBOY, 95 
HIGHBOY AND 75 CONCERT GRAND 

This chassis utilizes '24 type screen -grid tubes 
in the first four stages: an 0aperiodic antenna 
coupler feeds VI, which is connected to V2 
through the band selector L2- L3 -L4. V3 is the 
third R.F. stage, and V4 a power detector which 
is followed, however, by a '27 -type first audio 
stage V5. In the push-pull power stage, V6 
and V7 are '45s. 

The volume control in this receiver is the 
10,000 -ohm potentiometer Pl; while the low - 

resistance instrument P2 is the hum balancer. 
Pl is a metal -frame component ( "PP No. 4477" 
-Yaxley "Type 510,000 ") and must not, under 
any circumstances, be replaced with one of the 
earlier Bakelite frame type. When inserting a 
new unit, drop a fiber washer over the shaft 
bushing; the lock -nut should be removed and 
a fiber spacing washer used to insulate the 
potentiometer shaft from the metal chassis. 
After replacing the front panel, which is fast- 
ened by the lock -nuts of the power switch SW1 
and the "overtone switch" Sw2, a second fiber 
spacing washer is dropped over the shaft of 
PI, and its nut tightened. A test for a ground 
to the chassis should be made before soldering 
the connecting lead's of Pl. 

While the low -note amplification of this re- 
ceiver is high, and the normal operating hum 
faintly discernable, if this becomes excessive 
try other tubes in the detector and audio sockets. 
The power tubes should be selected for matched 
characteristics. 

In the earlier models of this receiver, the 
cathode resistor RS was connected to the white 
lead of the condenser bank C13, and thus by- 
passed by I mf. capacity; while loth red leads 
of C12 ran to the cathode of V4. In these 
receivers, produced before July 8, 1929, it will 
be found desirable, for the reduction of bum, 
to rearrange the connections as shown in the 
diagram below. 

The receivers with a serial number above 
12,907 contain the "Type 30 filter "- compris- 
ing L12 and C14; in the 25 -cycle models, C14 
is connected as indicated in dotted lines; in 
60-cycle receivers, as shown by full lines. 

In receivers of a lower number, it may be 

desirable to add this unit to reduce hum. With- 
out it, plate potential readings taken from these 
sets will be found about 10 volts higher than 
the figures shown below; in later models, the re- 
sistance of the choke coil L12 ( "No. 339U") 
causes this drop. 

The following figures represent the average 
readings obtained on a Jewell "Model 199" set 

analyzer, with the line -voltage at 114 and the 
volume control set at maximum: 

Plate 
Tube Screen "A" 'B" "C" K Ma. 

V1 60 2.25 142 1.0 1.0 2.6 
V2 58 2.25 140 1.4 1.4 2.3 
V3 58 2.25 140 1.2 1.2 3.2 
V4 40 2.25 55 5.4 10 0.2 
\'5 - 2.30 176 - 12 6.5 
V6 - 2.30 205 40 - 28 
V7 - 2.30 205 40 - 28 

In normal operation, this receiver may be 

tested for noise by shorting the antenna and 
ground posts, and turning PI to the full "on" 
position. Practically no background noise should 
then be heard at 550 kc.; no appreciable hiss 
becoming evident until the "Selector" drum 
has been turned to 1500 kc. Excessive noise 
may be due to tubes, wiring, or parts. Inter- 
change the '24s until a quiet one has been ob- 
tained for \'4, and another for VI (the right - 
hand or first R.F. socket). V2 is the least 
critical '24 position. 

Inability to receive stations between 200 and 
214 meters (1400 and 1500 Kc.), or crystal - 
controlled transmissions below 230 meters (above 
1300 Kc.), at their designated positions on the 
"Selector" drum, indicates the need for re- 
alignment of the tuning condensers. The cor- 
rect procedure is: first, remove the chassis from 
the cabinet, and put it in operation with the 
shield -can cover resting over only the first three 
(R.F.) compartments. Next, tune in a weak 
signal between 240 and 230 meters (1250 and 
1300 tic.), and start with the aligning condenser 
in shunt with C4; then, in succession, align C3, 
C2, Cl. To align C2 for loudest signal, it will 
be necessary to unsolder the red wire from the 
rear stator soldering lug of Cl. Then re- solder 
the red wire to the stator lug of Cl and un- 
solder both wires (but leave them connected to 
each other) from the stator lug of C2; and align 
Cl for loudest signal. Re- solder the wires to 
stator lug of C2. When they are properly ad- 
justed, the aligning screw of C4 will be prac- 
tically all the way in; those of C3 and C2 
nearly all in; while that of CI will be nearly 
all out and with frame and spring separated 
about i6 -in. It is absolutely essential that the 
drum dial and volume control settings remain 
unchanged during the above operations, which 
must be carried out in the order specified. If 
the receiver will not tune down to 200 meters 
(1500 Kc.), the aligning process has been car- 
ried out with the aligning condensers screwed 
too tight. 

If the loud-speaker frame becomes ungrounded 

and "floats," the receiver will usually oscillate; 
as, also, if the ground lead is unconnected, poor 
tubes are in use, the R.F. plate leads incor- 
rectly located, or tube shields not firmly in po- 

sition. It is vitally important that the three 
red R.F. plate leads (leading from lugs of sock- 

ets of VI, V2, V3, through and under chassis 
partition to their respective inductors) be pushed 
down carefully into the angle between the chassis 
and the partitions, where they run from the 
socket lug up to the slot in the partition. If. 
during previous servicing, these leads have been 

allowed to straggle through the set, and are 
not placed exactly as specified, the circuits will 
invariably oscillate. An infrequent cause of 
circuit oscillation is a short of L10; or a de- 
fective C5 or C8. 

If the "overtone" switch SW1 fails to change 
the timbre of programs, carefully check the 
values of C5, C7 and C8. 

A tension screw on the hub of the dial, which 
is held by a lock -nut, permits the drive cord 
to be tightened when necessary. 

If it becomes necessary to replace an R.F. 
coil, the replacement coil must have upon its 
end the same crayon identifying number as the 
defective coil. 

The following values are used in the Silver 
"Model 30" chassis: C5, C7, .00015 -mf.; C6, 
.006 -mf.; C8, .001 -mf.; C9, C10, Cil, C12, 
0.1 -mf.; l'1, 10,000 ohms; RI, R2, R3, 400 
ohms; R4, R5, R6, 2600 ohms; R7, 60,000 ohms 
(blue); R8, 2,000 ohms (white); R9, 10,000 
ohms (green); RIO, 300,000 ohms (yellow); 
Rll, 3500 ohms (brown); R12, R13, one 800 - 
1500 -ohm tapped resistor; R14, 2 megs. (red); 
C14, 2 mf. LI, L7, L8, L9, L10 are "Type 
274U" R.F. chokes. 

A screen antenna is contained inside the 
cabinet top. 

To readjust the gang condenser bearings, if 
they are too tight, loosen the dial set screws 
sufficiently to free the dial, after removing the 
chassis. Adjust the condenser so that the rotor 
turns freely. First release all rotor spring 
tension screws. If the condenser is still tight, 
or if endplay exists, the thrust screw must be 

carefully adjusted. The rotor spring bearings 
should be adjusted one by one, so they do not 
press the rotor shaft upward. Otherwise, the 
screw should be completely removed and the 
upper spring so bent as to bear clown upon 
the rotor shaft (as the screw is tightened) be- 
fore the lower rotor spring forces the shaft 
upward. The proper adjustment of the rotor 
springs is when they are not loose enough to 
cause vertical play, but permit sicle play. 
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EVEREADY SERIES 30, SERIES 30 -C AND SERIES 40 RECEIVERS 
Changes in the audio chassis and reproducer 

are the only things that distinguish the "Series 
40" circuit from the "Series 30;" the former 
uses type '45 tubes in push -pull, the latter type 
'71A. To supply the power for the '45s, (54 
wound to deli4er 2.5 volts and SI, 250 volts) 
the No. 2708 unit must replace No. 2460 (lrl); 
a higher -voltage- rating condenser bank, No. 
2707, replaces No. 2295 (C19); correct "C" 
bias is obtained across a 900-ohm resistor No. 
2705, instead of No. 2339 (R8); tube sockets 
No. 2704 (designating '45 tubes) replace sock- 
ets No. 2252 for V6 and V7; the output trans- 
former No. 2463 (T3) used in "Series 30C" 
and "Series 40" receivers for Eveready dy- 
namic reproducers has a ratio of 25-to-1; while 
this dynamic unit has a field resistance of 5,000 

ohms. "Model 30" (table model) has a No. 
2293 A.F. transformer unit, T3, with a ratio 
of 1 -to-1. Jensen D -5 or Newcombe- Ilawley 
NH -7 reproducers may be used with the No. 
2463 transformer in the "30 -C "; the field cur- 
rent available from the receiver is 4 watts at 
approximately 110 volts D.C. 

An unusual feature of the design of these 
receivers is the use of a variometer, LI, which 
is ganged to the variable condensers C2, C3, C4. 

The tubes used in the "30," "30C," and 
"40," are as follows: VI, V2, V3, V4, V5, 
type '27; V6, V7, type '71A or type '45, as 
explained above; \'8, type '80; V9 is a 2.5- 
volt pilot light. 

Additional data on the remaining units is 
given below: Condenser Cl, in shunt with LI, 
is operated from the panel and serves as an 
antenna trimming unit; C2, C3, C4 have a 
common shaft and, if the rotor plates loosen, 
it is necessary to remove the K.F. shield, drive 
cable, and variometer, and then replace the 
three -gang condenser with another No. 2192 
assembly; C5, C6, C7, in shunt with C2, C3, 
C4, are aligning units, each mounted on one 
end of the respective tuning unit; C8 has a 
capacity of .00025 -mf.; C9, .0001 -mf. C10, 
CI1, Cl2 are neutralizing condensers, mounted 
on a hard rubber strip in the R.F. sub -panel 
and reached through three holes in the rear of 
the chassis; C13, C14 are 0.5 -mf.; C15 is 2 
mf.; C16, 1 mf., C17, C18, I mf., C19, 2 mf., 
and C20, 4 mf., constitute filter hank No. 2295, 
and the capacities are tapped in this order; 
C20 being nearest to the mounting base of the 
bank; The can is the common, grounded side. 
C21 has a capacity of .0002 -mf. 

Grid leak RI (red stripe) has a resistance 
of 2 meg.; hum -balancing potentiometer R2 is 
10 ohms; R3, 1,750 ohms; R4 (green stripe) 
17,500 ohms; R5, 3,500 ohms; R6, volume - 
control potentiometer, 600 ohms; R7, 175 ohms; 
R8, 1,000 ohms; R9 is the usual center -tapped 
resistor (which may be 15 or 20 ohms). RIO, 
of 2,500 ohms, takes the place of the reproducer's 

CHASSIS. 

lo i- 

Under view of the receiver chassis of the 
Eveready "30," "30C," and "40" receivers; 
the variometer, mounted on the top of the 
chassis, is on the same shaft with the tun- 

ing condensers. 

field coil in models in which the dynamic 
speaker is not used.) 

Voltage compensation in PT is obtained by 
putting the "plug" into the hole marked with 
the line- voltage figure which is nearest to the 
measured value of the power supply. 

To facilitate shop service, Service Part No. 
2715, an extension cable with terminals to fit 
over the connector strips on the R.F. and A.F. 
chasses, is available for the purpose of making 
external substitution of an R.P. or A.F. chas- 
sis; which enables checking by the substitution 
method, without removing either cabinet chassis. 

Volume control R6 varies the positive poten- 
tial of the cathodes of VI, V2, V3, in relation 
to ground; inversely, this varies the negative 
bias on the grids of these tubes, the grid re- 
turns of which are grounded. Defects in this 
part of the circuit may occur as a short of 
the movable arm of R6 to ground (chassis); 
broken wire in winding of R6; short leads 
to R6. 

If, for any reason, the braided -copper drive 
cable around the tuning drum becomes too 
loose to grip the drum dial properly, a new 
cable (unit No. 2257) or spring should be in- 
stalled. 

It is recommended that, to neutralize the 
set, a dummy tube be used in conjunction with 
an oscillator and an indicating meter; and 
adjustment be made for zero indication, start- 
ing with C12 (V3). 

To align the circuits, the same oscillator 
and meter are recommended; adjustment being 
made of C5, C6, Cl (in this order). Align 
for maximum meter reading of A.P. output. 
To adjust the variometer, tune the receiver 
and oscillator to resonance at about 40 on the 
dial; loosen the two screws holding the vari- 
ometer bracket to the gang condenser cradle, 
and rock variometer for maximum signal; 

C11 T- -- iC1RTt 

tighten the two screws. Repeat this procedure 
at 75 and 25 on the dial. If the tuning cir- 
cuits do not tune as sharply as normal, or 
signal strength is not at par, make certain 
before aligning that thé condenser plates are not 
out of position. 

For aligning and neutralizing, an insulated 
wrench is required. 

The R.F. inductances are matched in one 
group. The voltage drop across the portion 
in the secondaries is the neutralizing potential. 

Hum often may be eliminated by changing 
detector tubes, readjusting R2 for each tube. 

The voltages normally found in these Ever - 
eady receivers are as given below: 

Tube "A" "B" "A" "B" "C" "K "Ma.l Ma.2 
VI 2.5 109 2.45 100 6.0 6.0 2.5 6.0 
V2 2.5 109 2.45 100 6.0 6.0 2.5 6.0 
V3 2.5 109 2.45 100 6.0 6.0 2.5 6.0 
V4 2.5 109 2.45 50 0.0 0.0 3.0 3.2 
VS 2.5 109 2.45 100 4.5 4.5 3.0 4.3 
V6 5.2 192 5.10 175 37.5 - 20.0 24.0 
V7 5.2 192 5.10 175 38.0 - 20.0 24.0 
V8 - -5.10 - -44.0 - 

These tests were made with a line voltage 
of 119, "plug" in the 115 -volt tap, and the 
volume control turned full on. The second 
and third columns, "A" and "B," are readings 
with the tube not yet placed in tester; Ma.l 
indicates normal plate current and Ma2, plate 
current upon grid test. 

The circuit shown in the diagram is an 
"R.F.L." (Radio Frequency Laboratories) hook- 
up; all Eveready receivers in the "30" series 
are identical as respects the chassis. 

The response characteristic of a circuit tuned 
by a variometer is exactly the reverse of one 
tuned by a condenser; that is, the circuit be- 
comes more sensitive as it is tuned to the 
higher wavelengths. The two methods are, om- 
bined in the design of this receiver to obtain 
even amplification throughout the tuning range. 

Volume control R6 is a wire -wound unit. 
Directly below the field terminal jacks on 

the Table Model is a snap switch (SW3) which 
is thrown one way for dynamic, and the other 
for magnetic, speaker operation. The field coil 
of the reproducer plugs into pin jacks located 
on the rear face of the power plant; and the 
voice coil into two pin jacks mounted between 
the power tubes, 

The insulated terminal board, for adjustment 
to compensate line -voltage conditions, is mounted 
on top of the power plant between the power 
tubes and the rectifier; the removable plug is 
to be inserted in one of the three holes in the 
top of this board. 

The "Model 30" chassis is designed for easy 
servicing by separate removal of either the set 
chassis or the power chassis. When the two 
units are reconnected, care should be taken to 
see that the busses are tightly bolted. 
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Fidelity or Volume in Reproduction? 
A study of distortion, with special reference to A.F. transformers 

By SYLVAN HARRIS 
TI I E question whicth forms the sub - 
ject of this article has been very 
much neglected, yet it is of consider- 
able importance. It is a commonly - 

known fact that, in nearly all receivers, the 
quality of reproduction changes as the vol- 
ume control is varied. Sometimes this 
change is very marked; at other times it is 
hardly noticeable. Nevertheless, the change 
is always there, and it can always be de- 
tected; although, unfortunately, it cannot al- 
ways be corrected. 

In discussing any subject we must have a 
condition of reference; that is, one to which 
we make a comparison at any point in our 
discussion. For example, we may consider 
as a reference condition for this discussion 
what we term ideal fidelity; which means 
that sounds of all frequencies would come 
from the loud speaker with amplitudes of 
exactly the same relative ratios as those of 
the various sideband components which en- 
ter the receiver via the antenna. 

Note that we do not consider what is go- 
ing on during transmission from the send- 
ing station to the receiver. There is a cer- 
tain amount of frequency discrimination in 
the ether; due to the fact that the attenua- 
tion is a function of the frequency, and that, 
for the present, it is beyond our control. 
Then, too, there is initially a certain amount 
of distortion, however little, between the 
microphone and the antenna, at the trans- 
mitting station; but this is a matter for the 
transmitting engineers to consider, and is 
not a problem of the receiver. 

For these reasons the fidelity character- 
istic of a radio receiver should be considered 
between the antenna and the ear. Let us 
now classify the various kinds of distortion 
which are created in the receiver. Some 
of these items will not be new to the reader; 
there are several, however, which are not 
generally taken into account, and with which 
this article will be mainly concerned. 

Causes of Distortion 
(A) R.F. Amplifier: 

(1) Sideband cutting 
(2) Cross -modulation 
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Since iron has a quality opposing change in 
the value of its magnetism, the magnetic flux 
in an iron core does not follow exactly the 

changes in the current causing it. 

IVIR. HARRIS in this article, the 
fifth of a series dealing with the 

problems of radio engineering in re- 
ceiver design, and the methods em- 
ployed for their solution, throws some 
light on the much- discussed "perfect 
audio reproduction." 

(a) Heterodyning in first stage; 
due to beating together of 
two stations, and tuning of 
the following circuits to the 
beat frequency. 

(b) Mixing of two signals at the 
grid of the first tube; the 
circuits being tuned to one 
signal and the other, a very 
strong signal, being forced 
upon the grid because of in- 
sufficient pre- selection. Rec- 
tification occurs; clue to either 
plate -characteristic cur v a - 

tare, or the flow of grid cur- 
rent. 

(B) Detector: 
(1) Grid -leak and Condenser circuit - 

(a) Audio- frequency attenuation 
by grid- condenser and grid - 
leak combination. 

(b) Distortion, due to curvature 
of grid characteristic. 
Distortion, due to curvature 
of plate characteristic. 

(2) "C" bias Detector - 
(a) Distortion clue to curvature 

of grill characteristic (Over- 
loading). 

(b) Distortion, due to curvature 
',of plate characteristic. 

(C) Audio Amplifier: 
(1) Tubes - 

(a) Distortion, due to curvature 
of grid characteristic (Over- 
load) 

(b) Distortion, due to curvature 
of plate characteristic. 

(e) 

(2) Transformers - 
(a) Distortion, due to curvature 

of magnetization curve. 
(b) Variation of the inductance 

of .transformers with the 
strength of signal current. 

(c) Variation of the inductance 
with the value of the direct 
current flow. 

The causes of distortion in the R.F. ampli- 
fier are fairly well known. Sideband cut- 
ting is an everyday topic of conversation 
in radio circles; and the matter of cross - 
modulation has been discussed by the writer 
in a previous article in the May issue of 
RADIO-CRAFT. 

Causes of distortion in the detector are 
also fairly well known. Decreasing the grid - 
leak resistance or increasing the grid -con- 
denser capacity results in improved repro- 
duction of the lower audio frequencies. The 
grid -leak detector acts by virtue of the cur- 
rent which flows between the grid and cath- 
ode, and titis causes distortion for two 
reasons. 

First, the resistance between the grid and 
cathode is much less during the positive half 
of the cycle of signal voltage than during 
the negative half. Therefore, the signal 
voltage on the grid is less during the posi- 
tive half than it is during the negative half 
of the cycle. This produces amplitude dis- 
tortion. 

Curvature of the plate characteristic of 

Fig. 1 Fig. 3 

The magnetism of a core alters less and less, 
as the exciting direct current approaches Murat. 
ing value. This effect, in the alternating - 
current "loop," is translated into the curve 

of Fig. 4. 

the detector causes distortion in the same 
way that curvature of the characteristics 
of amplifier tubes causes distortion; that is, 
by introducing undesired harmonics into the 
signal. This cause of distortion is equally 
present in both types of detectors; although 
it is more serious in the "C" bias detector, 
because of the necessity of operating at the 
bend of the plate- current curve. 

Distortion due to overloading may occur 
of course, in any tube of the receiver; and 
it may be avoided by correct design, or by 
correctly operating the receiver. 

Actions in A.F. Transformers 
We now come to the matter with which 

this article is most concerned; that is, the 
distortion which is due to variations in the 
characteristics of audio transformers. 

An audio transformer consists of two 
windings upon an iron core; its Inductance 
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depends upon the change in the magnetic 
flux which a given change of current in the 
coil will produce. For example, Fig. 1 shows 
the forni of the normal magnetization curve 
of iron. The magnetizing force H is plotted 
horizontally, and is a function of the num- 
ber of turns in the magnetizing coil (in this 
case, the primary winding) and the amount 
of direct current passing through it. In 

- other words, the magnetizing force H is 
proportional to the ampere- turns. 

The magnetic flux established in the iron 
core, by this magnetizing force, is repre- 
sented on the vertical axis, where B is the 
magnetic density; that is, B is the magnetic 
density, or the number of lines of magnetic 
flux passing through each square centimeter 
of cross -section of the core. 

As the magnetizing force is slowly in- 
creased the magnetic density increases as 
shown by the curve; until, after a while, a 
condition is reached in which further in- 
creases of magnetizing force produce only 
small increases of flux density. This is the 
condition of saturation; which is always to 
be avoided, and generally is avoided in 
practise. 

Now let us see what happens when we 
start with the Iron completely demagnetized, 
and pass through the coil a pure alternating 
current; that is, with no direct current flow- 
ing in the winding. Suppose the current starts 
at zero and begins to increase on the posi- 
tive half of its cycle, as shown at o' in the 
lowest curve of Fig. 2. As the current in- 
creases, from o' to a', the magnetic density 
increases along the normal magnetization 
curve 0n, shown by the broken curve. Next, 
the current decreases from a' to b', and the 
density decreases along the curve ab. At 
b' the current is zero; vet we see at b that 
there is a certain amount of magnetization 

Fig. 4 (lett) 
The inductance of a trans- 
former rises with Une signal 
to a certain point and that 
falls off as saturation is 

approached. 

Fig. S (right) 
A push -pu It circuit balances 
ont flic D.C. magneti_ation 
of the core by plate current. 

in the core, represented by the distance ob 
above. This is called the retentivity of the 
iron, and indicates the ability of the iron 
to retain its magnetization. Then, as the 
current goes through the rest of the cycle, 
as shown in the lowest curve, the magnetiza- 
tion goes through its cycle as shown above. 
A closed curve is formed; which is known 
as the hr /xlerexis loop, and which is caused 
by the ;e'en/icily of the iron, or the Capa- 
bility it has of retaining a certain amount 
of the magnetism. As the current goes 
through one cycle after another, the loop 
is repeated over and over again. 
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The retention of magnetism by a core lessens 
the effect of an alternating component in trans- 
former windings, and consequently the effective 

inductance. 

Now, as we have said before, the induc- 
tance of the primary of a transformer is 
measured by the change of magnetization 
which a given change of magnetizing force 
will produce. This is the same thing as say- 
ing that the inductance of the coil is pro- 
portional to the slope of the line drawn from 
the origin o through the tips of the hys- 
teresis loop, or the straight line ad. The 
elope of this line is called the permeability; 
and is proportional to the inductance of the 
coil. 

Effect of Saturation 
As the magnetizing current is increased 

the hysteresis loop becomes larger and 
larger, the tips of the loops always falling 
upon the normal magnetization curve. At 
first the slope of the line joining the tips 
increases as ,the current increases, anti so 
the permeability and inductance increase; 
but after a while the slope begins to de- 
crease. This is indicated 1w the slopes of 
the lines ad, a'd', a "d ', in Fig. 3. And so, 
considering a transformer which has iowing 
in it only an alternating current and no 
direct- current component, the permeability 
and consequently the inductance, increases 
as the Current increases; and later, as satu- 
ration is approached, the inductance begins 
to decrease. This effect is illustrated in the 
curve of Fig. 4, and shows what is to be 
expected in the output transformer of a 
push-pull amplifier stage such as that of 
Fig. 5. The direct currents flowing in the 
two halves of the primary winding annul 
each other, so far as magnetizing effects are 
concerned, and the transformer acts as if 
there were no direct current flowing in It. 
The inductance increases as the signal in- 
creases. Care is always taken in the design, 
to avoid operattion at or near the condition 
of magnetic saturation. The top curve of 
Fig. G shows 'actual measurements made on 
a transformer in which there was flowing 
no direct current, but only an alternating 
signal current. As the signal current in- 
creases, the inductance increases steadily. 

So, in the case of the push -pull stage, the 
transformer impedance changes with the sig- 
nal strength and this of course, influences 
the fidelity of reproduction. 'l'he stronger 
the signal voltage, the greater the induc- 
tance, and the greater will be the ampli- 
fication of the lower audio frequencies. 

The conditions are quite different when 
we have a direct or constant current flowing 
through the winding, in addition to the alter- 
nating signal current. Suppose we start 
with a completely demagnetized core, and 
simply turn on the switch of the radio set, 
without tuning to a signal. 'Referring to 
Fig. 7A, the magnetization builds up to the 
point a. Now let us turn off the current. 

(Continued on papas 44) 
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The Latest Developments 
in Television Methods 

By LAURENCE M. COCKADAY 
SINCE the days of Greek mythology, 

when the common mirror came into 
being, there has been something fas- 
cinating about an image or reflection. 

This fascination led to the invention of the 
camera in 1558 A.D., and finally to the per- 
fection of the motion- picture camera in the 
early part of the twentieth century. All of 
these discoveries and inventions are the fore- 
runners of a new means of reflecting images, 
which is virtually upon us. This new science 
is television; the transmission of visible 
images by wire and radio. 

Television is now a successful laboratory 
device. The past year has seen many out- 
standing improvements and practical labora- 
tory perfection of the transmission of mov- 
ing images by both wire and radio circuits. 
With some hesitancy (because some experts 
will disagree, who are strongly opposed to 
the inception of television) I venture to 
predict that, within the next two or three 
years, home television will assume the saine 
status with the public that broadcasting 
did when it first gained a foothold in 1928. 

Television Service Men Soon 
Obviously, there is bound to be a demand 

for experienced technicians to service coni- 
niercial television receivers the instant the 
public becomes sold on television. This 
will create an entirely new branch of radio 
servicing. Fundamentally, television in- 
volves basic radio principles, employing to 

a large extent identically the same appa- 
ratus, such as tubes, resistances, batteries, 
etc. Logically enough, those who will be 
qualified to service television are the radio 
experts who have already basic experience 
in radio and who, with past technical train- 
ing, may apply it to the new science. 

'rhie enterprising municipality of Jersey 
City, N. J., inaugurated early in April the 
first television "theater" in the United 
States. Less than a week after this event, 
the Bell Laboratories announced demon- 
strable two-way television. 

These two developments, while not mark- 
ing an entire departure from the laboratory 
stages, will have the effect of accelerating 
the practical application of this new art. 

Perhaps the greatest number of technical 
contributions are to be found in the appa- 
ratus for two -way television demonstrated 
by the Bell Laboratories. Two duplicate 
sets of apparatus were set up for this ex- 
periment -one in the Bell Laboratories 
building at 55 Bethune Street, New York 
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Fig. 1 

Above, a diagram showing the ar- 
rangement of the acoustical and vis- 
ual equipment used in the two -way 
television-and - phone system. The 
photoelectric cells arc banked around 
the subject scanned, as in the illus- 
trations of Dr. Ives' article in Jan- 
uary RADIO- CRAFT. .1 40- kilocycle 

band is required for the 74 -line 
image transmissions. 

Fig. B 
At the left, a view behind the scenes 
of the ^Ikonophone "; the works of 
the television pick -up (upper) and re- 
producer (lower) scanning discs. .4t 
.4, the housing of the motor which 
drives the scanning disc of the trans- 
mitter; this causes a spot of concen- 
trated light from the arc lamp at the 
back of the cabinet to sweep the 
features of the subject before the ap- 
paratus. The neon lamp C is a 
"monitor," to enable the operator to 
see the outgoing image, as it is 
picked up by the photoelectric cells, 
after being scanned by the light pen- 
cil passed by another part of Ow disc; 
note the mask at lower portion of 
upper disc, and the lenses at left of 
C and E. By the aid of the mirror 
E, the incoming image also is made 
visible (monitored) at the side. B 
is the driving motor of the scanning 
disc of the receiver. Observe the 
tubes leading from the water- cooled 
neon tube D, and its hydrogen valve 
F. (Photos and diagram courtesy 

Bell Telephone Laboratories.) 

Fig. A 
The two-way televisor with its screen removed 
to show the microphone (above) and loud 

speaker (below). 

City, and the other, about two miles away 
at 195 Broadway. While transmission was 
effected by wire, the same fundamental 
principles are involved as those of radio 
television. 

Two -Way Television 
Apparatus at each end of the circuit 

was housed in a sound -proof room slightly 
larger than a standard telephone booth. 
This writer was among the first to have the 
privilege of entering the "television booth" 
and to converse with a friend at the other 
end of the circuit. The effect of seeing the 
other "party" and at the same time know- 
ing he was several miles away, was de- 
cidedly uncanny. 

Upon my entering the room which con- 
tained the television booth, an operator gave 
full instructions. She told the name of the 
party who would be at the other end. In 
the booth was a chair. In a small aper- 
ture was a sign reading: R "Ikonophone. 
Watch this space for television image." 
Presently the sign was removed by an oper- 
ator behind the booth, and the image of 
the person to whom I spoke appeared. 
Talking was simplified by the use of a con - 
cealed microphone which recorded the 
voice, and a loud speaker which brought 
the synchronized words of the speaker "on 
the other end." It appeared almost as if 
the animated pink- and -orange image in the 
aperture were actually talking. 

The use of pure blue light for scanning, 
rather than the bright white illumination 
which has been employed in past experi- 
ments, contributed largely to the success 
of the affair. Had the bright light been 
used, it would have been impossible to see 
the neon -colored received image. Blue light 
is soft to the eyes, but reacts on the sen- 
sitive element of the special photoelectric 

From the Creek words "Eikon," an image and 
"Phonein," to speak. Hence, "the speaking image." 



July, 1930 

COPPER DISC 

TOOTHED - 
IRON 

WHEEL 

EDDY - 
CURRENT 

COILS. 

1 MF. 

110 V. 
A.C. 

SNAP 
`WITCH 

5. D. 

MOTOR COILS 

1350 
OHMS 

S.D. 

TOOTHED 
IRON 

WHEEL 

COPPER 
DISC. 

Fig. 2 
The ingenious driving and synchronising sys- 

tem of the latest Jenkins radiovisor. 

cells equally as well as white lights (See 
page 577 of 11 maw -CRAFT for May). This 
blue light is obtained by employing a filter 
in front of the arc scanning light. 

A new type of water- cooled neon babe was 
used for reproducing the received image. 
The new tube has a hydrogen valve, and 
is much faster in action than previous types 
used, giving at much clearer image on the 
receiving end. This lamp reproduces the 
image satisfactorily when the effective value 
of the alternating current is of the order of 
100 milliamperes. In order to operate such 
neon lamps at such low levels, it is neces- 
sary to shield them against electrical, me- 
chanical and acoustical interference. 

More Detailed Images 
The reason for the excellent image in the 

two -way experiment is traced to the use of 
a seventy -four hole scanning disc, which 
gives almost double the ber of scan- 
ning lines. (Forty -eight holes is the num- 
ber most commonly used.) When repro- 
duced in the aperture of a receiver, the 74- 
line image is comparable to the reproduc- 
tion of a halftone cut in a newspaper. 

There are two general systems of actu- 
ating photoelectric cells. (See Fig. A, page 

Fig. C 
The neon tube, with its shield mask, adiu stable 
to either 48hole spiral of the 12.inch disc. The 

two "motor coils" are shown. 

RADIO -CRAFT 23 

317, January, 1930, issue of RAnto-CRAFT.) 
One is to use a single cell operating behind 
the scanning disc, and flooding the subject 
with powerful lights. The other is to scan 
the subject with a light benni in a dark- 
ened roomy and to use three or four banks 
of photoelectric cells in appropriate loca- 
tions to record the reflected light. 

For outdoor television transmission, ob- 
viously, it would be impossible to use the 
bank system applied so successfully in the 
"booth' set -up. To scan the image with 
natural light, it is also necessary that ex- 
tremely sensitive photoelectric cells be used. 

M R COCKADAY, well known to 
all our readers as a designer 

of famous circuits, and former editor 
of Popular Radio, is describing for us 
each month the latest applications of 
radio engineering to practical problems. 

These cells have been perfected so that the 
light reflected, through the tiny holes of 
the scanning disc, into the sensitive element, 
gives rise to an alternating current whose 
value is of the order of one ten-thousand- 
billionth of an ampere. 

The Jersey City television "theater" al- 
ready referred to utilizes Dr. C. Francis 
Jenkins' system. In transmission, the so- 
called "camera eye" system, with a single 
photoelectric cell- behind the scanning disc, 
is employed; while a total light of 3,000 
candlepower is flooded on the subject. Si- 
multaneous sound transmission is accom- 
plished through station \CItNY, which, In- 
cidentally, was first used in 1928 by the edi- 
tor of this magazine, Mr. Hugo Gernsback, 
for the earliest New York television broad- 
casts. 

These Jenkins receiving units employ a 
standard flea); glow -lamp, connected directly 
with the "picture- frequency" output of the 
radio television receiver. The disc has forty - 
eignt holes, man is driven by a synchronous 
motor, as described previously in RADIO - 
CRAFT. 

A point of particular interest in the Jen- 
kins television receiver, as so far developed 
for home use, is the motor unit, shown in 
schematic form in these columns (Fig. 2). 
'l'he scanning disc, of thin abuminunu, carries 

a heavier central copper disc and a small, 
toothed iron wheel. "Eddy currents" are 
created in the copper disc by the four "eddy 
current coils." This construction serves 
four purposes: a starting torque is avail- 
able to move the toothed iron wheel out of 
dead center relation to the motor coils; a 
field current is produced, which strengthens 
the field current of the motor coils; an elec- 
trical load, controlled by the 1350 -ohm re- 
sistor, which tends to maintain even speed, 
is given to the spinning dise and, by varying 
the resistance and snapping the switch, 
proper speed and framing are obtained. The 
motor action is that usually found in in- 
duction motors; the teeth of the iron wheel 
being attracted by the motor coils when the 
current through the coils reaches a maximum 
value. 

The Gould System 
That the square -plate neon tube has cer- 

tain limitations is recognized in engineering 
circles. A departure from this design of 
tube is seen in the work of a Bridgeport, 
Conn. experimenter, Leslie Gould, who has 
been working with spiral neon tubes, and 
has obtained some interesting results. He 
is also studying color television, by using 
different -colored neon tubes to obtain dif- 
ferent degrees of tone. 

In his television receiver he makes use of 
a revolving neon tube and a drum, which 
replace the usual circular disc and station- 
ary square -plate neon tube. The Gould 
neon tube is in the shape of a helix and has 
two complete turns; resembling the tubular 
type now employed in advertising signs. 
This tube is surrounded by a circular drum 
perforated with holes which correspond to 
those in the usual disc. Both the neon tube 
and the drum are fastened to the hub of a 
motor, which revolves in synchronism with 
the transmitting disc. 

Gould employs n small power oscillator 
to excite the neon tube. His method of 
obtaining variations in the light, in order to 
reproduce an image, consists of modulating 

Fig. D 
The commercial radhov,sor from the front, show- 
ing the "eddy.current coils" and lens magnify- 

ing the reproduced image. 
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two turns of this lamp operates separately; 
that is, when the drum makes one revolution 
it automatically, by means of a commu- 
tator, disconnects the other portion. 

Engineers are now developing gas tubes 
for Gould which contain a white glowing 
gas, and will permit reproduction of images 
like photographs in actual black and white, 
instead of the usual orange and black of the 
neon tubes. 

Color Television 
Gould's television receiver for reception 

of images in color is fundamentally the same 
as the regular television receiver, from which 
it differs in that special gas tubes are em- 
ployed instead of the usual orange- colored 
lamps. 

These are mounted on a six -inch drum, 
Fig. E (above) 

One of the models of the Gould spiral - 
tube television receiver. The tube is 
kissed withnn the vertical drum pro- 

jecting above the cabinet. 

Fig. F (right) 
Leslie Gould reproducing a television 
image in colors on the screen at the 
right, with one of his latest experi- 
mental models. The successive red 
and green impulses are reflected by 
an optical system through the scanner 

in the center. 

the oscillator with a 7t/2 watt vacuum tube 
through a Heising circuit. 

This causes a variation in the oscillatory 
impulses, which in turn increases and de-, 
creases the brilliancy of the neon tube. As 
the signals are received, the speed of the 
revolving drum is synchronized with that 
of the transmitting disc; so that the holes 
correspond to the parts of the image which 
are being transmitted. The light is pro- 
jected through a camera lens, which enlarges 
the images and reflects them on a ground - 
glass screen about five inches square. 

One of the unusual features of this re- 
ceiver is the spiral neon lamp. Each of the 

which revolves in synchronism with the disc. 
Three red and three green neon tubes are 
mounted on the drum, and are excited from 
an oscillator, which in turn is modulated 
from the received signal. As the drum and 
disc revolve, the colors are blended together; 
giving the effect of reproducing the image 
in true color tones. 

The results obtained with any of the 
foregoing described systems of television 
are such that anyone would be glad to have 
a permanent installation for his amusement. 
Although these are laboratory set -ups, they 
are far enough developed to be used for 
home demonstrations, with satisfactory dear- 

MODULATED 
GREEN 

Fig. 3 
Schematic arrangement of the Could system of 

colored television reproduction. 

ness of reproduction to place them rather 
farther along than aural radio broadcasting 
was in 1922. The time is fast drawing near 
when receiving sets for television will be 
in vogue, if the recent improvement in re- 
sults is to be taken into acccunt; and Serv- 
ice Men will do well to follow the develop- 
ments with a more alert eye, in keeping up 
with improvements and new methods of 
transmission and reception of moving pic- 
tures at a distance. 

The Service Man who is interested in un- 
dertaking the study of television must have 
a thorough knowledge of the principles of 
reception. In addition to radio, he must 
gain a knowledge of synchronous motors, 
neon tubes, photoelectric cells and how they 
are connected in the circuit. He must know 
how to adjust the machine to synchroniza- 
tion, in order to keep the image in the 
aperture, without "drifting." Such things 
are gleaned only from careful study of 
developments and advances in the art. 

Fig. G 
A close -up of the ,arma -tube drum and scanner 
of Fig. F (and Fig. 3); red and green tubes 

alternate on the drum. 

Men Who Have Made Radio- Gen. G. A. Ferrie 
SOLDIER and scientist, in the mind of 

the average reader, may well be two 
distinct personalities; yet, as the tech- 
nical requirements of the military and 

naval professions become increasingly ex- 
acting, we find officers of both services as- 
suming more and more prominence in those 
sciences which add to the victories of peace 
even more than to those of war. In ex- 
ploration, astronomy, meteorology, medicine, 
engineering, they have played leading roles, 
and in radio as well. Outstanding, among 
this great array, is the internationally - 
famous Frenchman pictured here. 

Gustave Auguste Ferrié, born Nov. 19, 

1868 at St. Michel de Maurienne, Savoy 
(Southern France), graduated in 1887 from 
the Ecole Polytechnique; and two years 
later, as a sub -lieutenant of engineers, was 
assigned to the telegraphic service of the 
French army. In 1898 the development of 
"wireless" caused hint to undertake an in- 
tensive study of this subject, which was to 
become his life work. In February of the 

THE TENTH OF A SERIES 

following year he was present at Marconi's 
demonstrations of radio communication be- 
tween England and France. 

In 1899 the recurring "Moroccan crisis" 
definitely fixed the career of Ferrié. He 
was designated chief of the radio section of 
the French signal corps; an organization 
then of dimensions not inappropriate to his 
grade of lieutenant. He has developed it 
until it is worthy of a general and, a few 
days ago, the Chamber of Deputies and the 
Senate of France voted that he should be 
exempt from the age limit governing the 
service of officers; in order that he may con- 
tinue to direct the army's radio activities. 

In 1899, also, appeared the first edition of 
"La Telegraphie sans Fil," a popular work 
of which he was co-author, explaining sim- 
ply and lucidly the new "wireless" art, which 
has run through many editions. The book 
awards credit for the conception of radio 
to Tesla. 

The initiation of French military radio, in 
practice, dates to 1900; and Ferrié was called 
upon then, and many times subsequently, by 
the French navy as well, for technical 

(Continued on page 51) 
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The Amateur's Television 
Projector 

With this equipment and 35 -mm. silhouette film, any experi- 
menter may work with wired television very conveniently. 

By ALEXANDER GORDON HELLER 
Chief Engineer, Insuline Corporation of America 

TO elate the amateur of television has, 
usually, been limited to receiving im- 
ages sent out by some experimental 
transmitter. His efforts have often 

been interfered with by his distance from 
the transmitter and poor reception condi- 
tions; poor quality of the picture transmis- 
sions; infrequent and sometimes inconve- 
nient times of picture broadcasting; and too 
often synchronization difficulties, due to the 

fact that the broadcaster was not op the 
same power line as himself, thus preventing 
the simple expedient of using synchronous 
motors. 

Because his experiments and attempts at 
improvement of picture transmission and 
reception have involved so many factors be- 
yond his control, his field of activity has 
been limited to improving radio reception 
and devising amplifiers and special com- 
plicated synchronizing equipment in con- 
nection with television. 

To overcome this situation, the writer re- 
cently designed for the market a simple 
transmitter which, while no new principles 
of operation are involved, permits amateurs 
to investigate television (between two points 
connected by wire) as transmitted by a 
simple adaptation of a motion -picture pro- 
jector incorporating standard 35 -mm. safety 
film, and at a low initial cost and upkeep. 
Fig. A is a view taken from one side of the 

transmitter; Fig. B shows its mechanism 
on the other side; while the receiver is.pic- 
tured in Fig. C. 

Before proceeding further, the television 
investigator is reminded that the picture - 
modulated energy output of the I.C.A. 
"Amateur's Television Projector" may be 
used to modulate the carrier of an amateur 
transmitter, in the usual manner. 
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Fig. A 
Front view of transmitter : .4, reduction pear driven from rear end of motor shaft; B, reel housing; 
C, exciter lamp; D, circle-scanner; E, lens (without mask); F, photoelectric cell; C, television - 

frequency amplifier; H, phase reverser. 

Fig. C 
The simplified design 
of the receiver. In 
later models, pears 
replace the friction 
drive shown. The 
cone serves to 
"mask" the image. 

Fig. B 
Transmitter, rear 
view: A, reduction 
gear; B, reels; C, 
exciter lamp; D, 
scanner; E, lens; F, 
"PEC "; G, ampli. 
fier; H, phascr." 

Special Disc Provided 
The method of scanning employed at the 

transmitter is worthy of special mention. 
The 16-in. aluminum scanning disc has the 
holes arranged in a circle for film- picture 
projection; horizontal scanning, from left 
to right, is thus accomplished, while the ver- 
tical scanning is obtained by the continuous 
motion of LRe film in the projector. 

The speed of the film downward through 
the projector must therefore hear a definite 
relation to the speed of the scanning disc. 
Each "frame" must be scanned from left to 
right 48 times. Instead of having 48 holes 
in the disc and revolving it once for each 
frame, we have a 24-hole disc and revolve 
it twice as fast. For a given size of pro- 
jected picture, this permits the use of a 
much smaller disc than would he necessary 
if 48 holes were employed. Silhouettes re- 
produce much more easily than halftones. 

(For "stills," it is necessary to adopt 
spiral scanning; and for this purpose spiral 
scanning -holes are provided in another 
disc.) 

"P.&" Cell and Lamp 
Light to actuate the " Insuline" potassium - 

magnesium, gas -filled photoelectric cell is 
obtained from a 500 -watt, special ribbon- 
filament mazda stereopticon lamp. Its rays 
are concentrated in a beam on the film by 
a concave mirror, as indicated in Fig. 1. 
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Rotation of the transmitting scanner is 
obtained by mounting it directly on the 
shaft of a 1 /10 -h.p. synchronous motor, ro- 
tating at 1800 revolutions per minute. The 
f Lin is driven by this motor, through being 
connected to it by an eight -to -one reduction 
gear; thus moving the fihu at the rate of 
15 frames per second. 

An optical focusing system is mounted 
in the front of the reel housing; a condens- 
ing lens focuses the scanned diverging rays, 
coming through the scanner, into the photo- 
electric cell. 

This, a gas -filled cell, is operated at a 
bias just below its "glow point," for maxi- 
mum sensitivity. To boost the energy 
picked up by the "P.E." cell to a value 
sufficiently high to give good contrast at the 
neon lamp, a 4 -stage resistance- capacity 
coupled amplifier, including three type '40 
tubes and a '12A (or '7IA), has been de- 
signed; the schematic circuit is given in 
Fig. 2. 

It is advisable to have the amplifier near 
the transmitter, to prevent extraneous in- 
terference from affecting the "electrical pat- 
tern"; but the output may be wired into 
another room where reception is obtained by 
placing there the receiving scanner and the 
neon lamp. 

Connections of Amplifier 
-The amplifier is shielded. There is also 

a shielded "phase shifter," the purpose of 
which is to enable film positives (black on 
white background) or negatives (white on 
black background) to be "televised." 

The aluminum "P.E." cell house Is 
grounded to the aluminum shield can of the 
amplifier by the shielding around the leads 
of the P.E. cell. 

Reception of the pictures we have taken 
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Fig. 2 
The electrical circuit of the home television projector and receiver described here; the pease- shifter 
Is connected as shown at the left (B) for use with negative films; as tit the right (A) with positives. 

It is the resistor and condenser shown in the grounded shield (dotted lines). 

such care to produce is the next and most 
interesting part of the program. 

An 1800 r.p.m. synchronous motor, geared 
to the scanning disc by a two -to-one reduc- 
ing worm gear (superseding the friction 
drive shown in Fig. C) is the driving unit 
for the receiver. 

The same A.C. supply must be used for 
both motors, in order to obtain the perfect 
synchronization that is possible when syn- 
chronous motors are used. 

Just a few more words about the receiver; 
a condensing lens, mounted in front of the 
neon bump, focuses the light on the 16 -in. 
aluminum scanning disc with its two turns 
of spiral scanning -holes, rotating at 900 
r.p.m. The usual mask is used to pass one 
perfect picture to the observer. The use 
of a two -turn spiral facilitates framing by 
the simple process of raising or lowering the 
mask, with its IF /s in. by Vs-in. opening, be- 
tween the scanning disc and the neon lamp. 
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Fig. it 
Arrangement of apparatus illustrated in Figs. .4, B and C; projector at left, receiver at right. 

n HY should I bother with the code? 

The radio telephone will eventually 
be used exclusively in handling communi- 
cations by radio." Such is the opinion often 
expressed by persons interested in radio, 
who feel that mastering the code is just a 
waste of time. 

In theory, the telephone should be the 
ideal method of ommunication. It permits 
one person to converse directly with an- 
other, without the double translation process 
of the code message. And yet after eight 
decades (or since Samuel F. B. Morse in- 

President, National Radio ltAstitute. 

Whv Is Code Used? 
By J. E. SMITH* 

vented the telegraph or simple method of 
making and breaking a circuit as a means 
of flashing intelligence) nothing has yet ap- 
peared to replace the telegraph code. Dots, 
dashes and spaces constitute the most ac- 
curate means of flashing intelligence over 
long distances. 

In radio the telegraphh form is preferred 
in most instances, except for broadcasting. 
The reason is simply explained! The radio 
telephone is a far more intricate mecha- 
nists, requiring many times as much power 
and costing many times more for a given 

Details of the Picture 

Let us refer back to our picture. The 
best way to analyze it seems to be from 
left to right and from top to bottom as in 
reading a hook. Then there arises the ques- 
tion of the number of elements into which 
we must divide the picture. Suppose we 
divide our picture into 48 lines and each 
line into 48 parts, remembering that the lat- 
ter 48 elements are not distinctive dots but 
are tied together as string producing a con- 
tinuous line of varying shading -that will 
give us 2304 elements. 

Now, some people will say, "Why, you 
can't have any kind of picture made up of 
just 48 lines -that wouldn't be any good 
at all. You should have a picture about 
10 inches high and as good in detail as 
newspaper pictures -say 50 lines to the 
inch." Well, that would be 500 lines in all. 
I just want to say here that 48 lines is all 
you will want to handle for a while. 

Further, I believe that more good can 
be accomplished in the long run by perfect- 
ing instruments, technique, and procedure 
for a good 48 -line picture, than by attempt- 
ing pictures of greater detail. A good 48- 
line picture is very satisfying and, I assure 
you, sufficiently difficult of attainment. 
While excellent silhouette reproduction from 
film is now immediately available, half -tone 
reproduction requires a bit more perfection 
in details -such as suitable film. 

With equipment such as that described 
above, the amateur can truly investigate and 
demonstrate television. Experimenting with 
it will prove of great value in acquainting 
him with many fundamentals of optics, pro- 
jection, mechanics, photo- cells, light sources; 
and, lastly, it will give him a technique which 
will become more and more valuable. 

distance. Furthermore, the radio telephone 
is highly susceptible to static and other in- 
terference. The spoken message is rela- 
tively inaccurate, because of faulty pronun- 
ciation, strange words, nervousness kind so 
on. On the other hand, the radio -telegraph 
transmitter is simple, compact, highly effi- 
cient, and relatively inexpensive. The tele- 
graph messages are precise and accurate. 
'l'elegraphic signals cut through atmospheric 
disturbances with surprising ease. And 
there are other features overwhelmingly in 

(Continued on page 49) 
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New Radio Devices for Shop and Home 
In this department are reviewed commercial products of most recent interest. Manufacturers 

are requested to submit descriptions of forthcoming developments. 

HAMMARLUND "MODEL M" GANG 
CONDENSER 

"IME has been the acid test for the 

'battleship" type of gang condenser, pre- 
sented some time ago by Hammarlund Mfg. 

Fig. A 
The two -gang "Model M" Hammarlund battle - 
ship -type tuning condenser, designed for light- 

ness and compactness. 

Co., New York City. Important improve- 
ments in this unit are indicated in the new 
"Model M" construction here illustrated. 

Light weight has been obtained by die - 
casting the reinforced ribbed frame and %- 
in. shaft. ' l'Ite rigid rotor and stator sections 
are also aluminum. 

Other details are as follows; Rotor con- 
nection is made through wiping contacts of 
phosphor bronze; power factor is only 0.4; 
bakelite insulation; individual or group 
shielding may be used; matching is obtain- 
able up to plus or minus t/4-mmf. at low ca- 
pacity setting and 1.0 mmf. at the high; 
made in two, three, and four -gang styles; 
maximum capacity, 370 nunf., and minimum 
18 mmf.; equipped with equalizers having 
maximum of 25 mmf. and minimum of 2 
mmf. Approximate capacity variation ob- 
tainable is indicated in the accompanying 
graph. 

The designer of airplane and automotive 
equipment should find this construction to 
have advantages in addition to those that 
appeal to the designer of standard broad- 
cast equipment. 

z 

3 

.f 

Fig. 1 

The approximate char- 
acteristic of the "Model 

, Al" tuning condenser 
illustrated above. All 
instruments are match- 
cd to extreme close- 

ness. 

tear -- 
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THREE NEW TWO -VOLT TUBES 
UN'l'IL recently, the three -volt '99 -type 

tube has been relied upon for operation 
of portable receivers from dry cells, the 
earlier 1.1 -volt tubes having been compara- 

tively limited in acceptance. In Europe, 
however, two-volt tubes have long been 
standard (as well as four- and six -volt 
types) for even storage -battery operation. 

The RCA Radiotron Company has an- 
nounced three new "Radiotrons" designed 
for two-volt supplies; and having certain 
features which evidence that they will find 
special use in portables for airplane use 
and other purposes where lightness and 
sturdiness of equipment is essential. They 
will interest automotive radio designers. 

'l'he three new tubes are: 
(1) A general- purpose tube, with a plate 

current of 2 milliamperes. at the maximum 
plate potential of 90 volts and a grid bias 
of 4.5 volts. Its plate resistance is 12,500 
ohms, amplification factor 8.8 and mutual 
conductance 700 micronthos. The grid -plate 
capacity is 6 mmf. (Type UX -230). 

Fig. B Fig. C 
Left, a Type UX -231, the new two-volt power 
tube. Right, a UX -232, two -volt screen -grid 

tube (the envelope removed to show 
construction). 

(2) A screen -grid tube with a plate cur- 
rent of 1.5 milliamperes at a maximum plate 
voltage of 135, with a control -grid bias of 
three volts (negative) which permits a 
larger swing. 'l'he plate résistance is 800,000 
ohms, amplification 440, and mutual conduc- 
tance 550 micromhos. The grid-plate ca- 
pacity is only one -fiftieth of a micromicro- 
farad, ntaxinnsn. (Type UX -232.) 

(3) A power output tube, with a plate 
current of 8 milliamperes at a maximum 
plate voltage of 135, with a 22.5 -volt bias 
on the grid. This tube has a plate resist- 
ance of 4000 ohms, amplification factor 
of 3.5, and a mutual conductance of 875 
micronthos. It is rated at 170 milliwatts un- 
distorted output. An output unit is not 
indispensable for connection to the repro- 
ducer. (Type UX -231.) 

All these tubes fit UX sockets. The first 
two draw 60 milliamperes of filament cur- 
rent at a voltage across the terminals of 
2.0-a value which should be strictly main- 
tained. The power output tube takes a tila- 

.ment current of 150 milliamperes. 
It is recouunended that the general -pur- 

pose tube, though designed especially to 
avoid nticrophonic qualities, should have a 
cushioned socket. For its use as a detector, 
a plate voltage of 45 is recommended. 

A warning is given against obtaining 
screen -grid voltage for the screen -grid tube 
by the use of a high resistor in series with 
a high -voltage tap; because of the variation 
in the current drawn by this element in dif- 
ferent tubes. Complete isolation of various 
circuits tttust be accomplished, as with other 
four -element tubes on the market. Trans- 
former rather than impedance coupling for 
R.F. stages using this tube is advised. 

AUTOMATIC LINE VOLTAGE 
REGULATOR CLAROSTAT 

THIS is the rather long but explanatory 

name for a new product of Clarostat 
Mfg. Co., Brooklyn, N. Y. As shown by the 
illustration (Fig. D), the device is to be 
connected betwen the screw -plug (or wall 
plate) and the prong -plug halves of the 
regular line -connection plug on A.C. sets. 

The resistance of the unit (Model A, for 
sets rated below 100 watts; Model B, above 
100 watts) varies to compensate fluctuations 
of the line voltage, and is said to follow these 
voltage changes as rapidly as the needle of 
a dead -beat meter. With varying line vol- 
tages, the voltage applied to a 100 -watt set 
through a "'l'ype A" unit will not plot a 
straight line hut will be, approximately, as 
follows: 

Without unit 105 110 115 120 130 
With unit . -.. 100 104 108 110 118 
Over -all dimensions: 21/2 x 1g /% in. diam- 

eter; bakelite end plates; perforated metal 
shell to provide ventilation. The special re- 
sistor is a wire winding (the inductance of 
which acts as a choke coil to high- frequency 
disturbances) on a mica form. 

Fig. D 
A new Clarostat device to plug between the 
bouse socket and the receiver, fer suppressing 
line -voltage fluctuations in the power supply. 
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A Portable Short -Wave Set of 

THE new short -wave receiver illustrated 
here has been especially designed for 

use where economy of space and weight 
are prime factors -as, for instance, in air- 
craft, small yachts, police and other cars 
and portable amateur receiver stations. 
Complete with tubes, coils and battery cable, 
it weighs just 71/2 pounds; the aluminum 
case is 5 x G x 9 inches, and carries in a 
small socket -panel on top the plug -in tun- 
ing coil in actual use. 

The circuit presents a novelty in its space - 
charge screen -grid detector; the aperiodic 
screen -grid ILE. stage and the transformer - 
coupled audio amplifier are familiar. The 
advantages sought in the design are com- 
pactness and simplicity of operation. 

The tuning range obtained with four 
plug -in coils is fiom 14 to 195 meters -the 
entire band of effective short -wave com- 
munication. A longer coil, however, has 
been tested out on the long -wave band, 
around 1000 meters, used also in official 
aircraft work. The circuit as shown is 
adopted either to a storage "A" battery, 
with '01A and 'I2A tubes in the audio am- 
plifier; or to very economical operation 
from dry cells, using the new De Forest 
422A and 499 tubes. In the latter case, the 
grid biasing resistors of the screen -grid 
tubes are shorted out, being unnecessary 
with but 90 volts on the plate; these tubes, 
also, draw but GO milliamperes filament cur- 
rent. The connections shown at the lower 
left in the diagram provide option in filament 

By CLIFFORID B. IIIMOE* 
supply from dry cells or storage battery. 

The ingenious placement of parts, utiliz- 
ing a subpanel 3% -inch below the top of the 
case to mount the tubes in an inverted po- 
sition, reduces the length of high- frequency 
leads to a minimum and increases stability 
on the low waves. 

The larger tuning condenser Cl (.0001- 

Fig. B 

The top, not the bot- 
tom, of the sub - 
panel of this ingeni- 
ously- designed port- 
able short-wave set. 
By mounting the 
tubes in an inverted 
position from this 
panel, the connec- 
tions are made very 
short, and everythimr 
is placed very 
partly. The in 
coil plugs in on top. 
in the standard 
unountinji prominent 
in the center of the 
sub -panel. The whole 
thing-except for the 
tuning roil, goes in- 
to a space 5x6x9 

inches. 
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New Design 

mf.) is operated directly by a knob and 
serves as a band selector; the vernier -con- 
trolled C2 (50- f.) then is used for fine 
tuning. Regeneration is controlled by the 
500,000 -ohm variable high resistor ( Claro- 
stat) connected in series between the "B+ 
45" tap and the fixed- tickler winding L2 
of the plug -in coil. The 50,000 -ohm resistor, 

Communications Engineer, De Forest Radio Co. 

Fig. A 
A view of the in- 
side of the set, look- 
ing "up." The tube 
sockets are on the 
under side of the 
sub- panel; the audio 
transformers on the 
two sides of the 
shield. CI is a large 
midget, set roughly 
to choose a band; its 
shunt, C2, with its 
vernier dial, permits 
tine tuning. There 
are no binding posts, 
cable leads being sol- 
dered direct to their 
terminals; but op- 
tional connections for 
different f i t a - 
ment voltages are 
available, as shown 
in Fig. 1, on the 
opposite page. The 
ports illustrated may 
be identified by com- 
parison with that 

diagram. 

R5, across the secondary of the first A.F. 
transformer T1 prevents "fringe howl." 

The 5000 -ohm resistor RI in the antenna 
circuit provides aperiodic coupling to any 
antenna without affecting the calibration of 
the tuning circuit. A thirty -foot length of 
wire has been used in laboratory tests, but 
other aerials will work equally well. 

The interior views show how ingeniously 
space is utilized. The audio transformers, 
T1 and '1'2, are mounted opposite each other 
on the end plates of the case; the resistors 
and by -pass condensers on the rear. The 
front panel carries the two General Radio 
midget tuning condensers and the regenera- 
tion control RG. The battery -cable leads 
are soldered to their proper positions in the 
circuit, eliminating terminal posts. 

The Hammarlund -type plug-in coils are 
wound with No. 18 wire for the secondaries 
(1.1) and No. 28 for the ticklers (L2) ex- 
cept in the 93 -195 meter coil. which has a 
No. 28 secondary. The windings on the two 
shortest -wave coils are separated t/s -inch; 

< 
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those on the other two, 1 /-k -inch. The num- 
bers of turns are as follows, two inches in 
diameter. 

Meters L1 L2 
Spacing 

(inch) 
14 -25 3 3 1 /6 
23 -49 7 3 1 /11 
45 -95 18 4 1 /I1 
93 -195 26 6 Tight 

A 1000 -meter coil has been made up, ex- 
perimentally, having about six inches (10o 
turns) of No. 28 wire on a two -inch form, 
and a .001 -cif. fixed condenser in shunt; 
with a tickler of eight turns. The tuning 
range, with the small condensers, is nut 
great, however. 

Fig. 1 

The schematic circuit of the De Forest short- 
wave portable receiver; observe the spare -charge 
connection of the regenerative detector 1'2. 
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Spreading Short -wave Stations on the Dial 
ONE of the problems early encoun- 

tered by the short-wave fan is that 
of the apparent narrowness of the 
channel occupied by each station - 

unless it is very close by -which gives the 
effect of very sharp tuning. If the plug -in 
coil which we select has been designed to 
cover a band from 17 to 30 meters with the 
tuning condenser employed, there are some 

763 ten -kilocycle channels between 0 and 100 

on our tuning dial; and we may slide com- 
pletely over a station, unsuspectingly, with- 
out moving front one division to another on 
the scale. 

Several means have been proposed to 
make more accurate tuning possible. One 
very ingenious device, the "Automatic 
Tuner," was described in the May issue of 
RAnto-CRAFr: slow -motion dials have been 
made with reducing gears such that ten or 
more complete revolutions of the knob may 
be required to mesh the condenser plates 
completely. The simple method indicated 
here was well known to amateurs many 
years ago but it has not been suggested 
lately for the benefit of the new short -wave 
broadcast fans. Its purpose is to reduce 
the width of the band covered by a single 
coil, and thereby produce an apparent 
spreading -out of the stations upon the dial. 

The short -wave broadcast bands occupy 
a comparatively narrow portion of the 
enormous frequency range between 12 and 
100 meters. For that reason, the experi- 
menter may be interested in the possibility 

7 lue series condensers C4 and CS. when throw, 
into circuit, cut down the capacity of Cl and 
C2; and therefore spread out station settings 

on the dial. 

of coils, each designed to cover one of 
these bands with especially wide station sep- 
aration, and with less regard to the code 
transmissions on either side of it. The 
method described below presents an oppor- 
tunity to do so. 

The n her of capacities unintentionally 
introduced into a simple circuit is indicated 
in Fig. 1; in contrast to the components de- 

The numerous unintentional ca par ties found in 
a circuit are sho:en here; on short wares their 
effect is greater than at lower frequencies. and 

the tuning condenser less dominant. 

signed for the specific purpose, the phantom 
capacities are shown in clotted lines. At 
high frequencies, each of these presents very 
little impedance to the flow of alternating 
current, and thereby tends to by -pass and 
weaken the effect of the coils and resistors. 
At a wavelength below that of its natural 
resonant frequency, a coil becomes a con- 
denser rather than an inductance. All con- 
structors understand the importance of hav- 
ing low distributed capacity in a coil; for- 
tunately, short -wave coils require few turns, 
which may be well -spaced. It is also appre- 
ciated that in wiring a set we should avoid 
parallel leads, wherever we can. Yet, no 
matter how carefully a receiver is built, it 
has invisible capacities which assume great 
importance when the tuning condenser is 
approaching its minimum setting; and the 
condenser's minimum is appreciably high, 
in short -wave operation. To a certain ex- 
tent, these facts cause the effect of the con- 
denser's variation upon the wavelength to 
he less marked at the lower end of the scale; 

and the crowding of low -wave stations is 
li less than it would be with true "no- 

loss" apparatus. 

Series -Capacity Connections 
However, if we place a fixed condenser of 

suitable capacity (C4, in Fig. 2) in series 
with our tuning condenser Cl, we shall find 
that the capacity range of the latter is very 

h limited, in accordance with the funda- 
mental law of condenser combinations; that 
the combined capacity of two condensers in 
series is less than that of either alone. The 
result is that we have chopped off the upper 
wavelengths which we formerly reached with 
the same coil, and spread the middle wave- 
lengths all over the upper part of our tuning 
scale. The stations, therefore, have been 
more widely spaced on the dial. 

We may, if we like, spread also the 
capacity variation of our regeneration con- 
denser, which is a delicate adjustment, and 
has considerable effect on our tuningg. The 
condenser C5 may be put in series vtlth C2; 
provided the maximum capacity thus ob- 
tained is sufficient to produce regeneration 
over our entire waveband. As we have cut 
down on the tuning range at the upper end, 
it may well do so. 

(Continued on page 49) 

at the left, a suggested circuit using a specially - 
tuned plug -in inductance to cover a narrow 
short-wave broadcast waveband; at right, ap- 
pearance of a roil with its adjusted condenser. 
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Short -Wave Stations of the World 
Kilo- 

Meters eyelet 
4.97. 5.35 60,000 -56.000- Amateur Te lep hen) and Teh. 

vision. 
8.57 35,000- W2XCU, Ampere. N. J. 

11.55 25.900 -GSSW, Chelmsford, England Experimental. 
12.48 29.000 -W6AQ. San Mateo, Calif. 

(Several experimental stations are authorized 
to operate on non- exclusive waves of sertes, 
both above this and down to 4 meters.) 

13.09 23,000- W2XAW, Schenectady, N. Y. 
13.97 21.460-W2XAL, New York. 
14.06 21.320 -DIV, Nauen, Germany. 
19.50 20.680 -LSH, Monte Grande, Argentina. after 10:30 

D. m. Telephony with Europe. 
-FMB, Tamatave, yiadugascar. 
-PM B, Bandoeng, Java. 

14.62 20,500 -W9XF, Chicago, I1L (WENR). 
14.89 20,140 -DG W. Nauen. Germany, 2 to 9 p.m. 

Telephony to Buenos Aires. 
15.03 19.950-LSO, Monte Grande. Argentina. From 9 

a.m. to 1 p.m. Telephony to Paris and 
Nauen (Berlin). -DIN. sauen. Germany. 

15.07 19.906- \tonte Grande. Argentina. 8 -10 a.m. 
15.10 19,850-WIN I. Deal. N. J. 

-BPU. Rio de Janeiro, Brazil. 
15.12 19.830 -410. St. Assise, France. 
15.40 19,460 -F2U, Tamatave, Madagascar. 
15.45 19,400 -FRO. FRE, St. Assise, France. 
16.50 19,350 -....Nancy. France. 4 to 5 p.m. 

-VK2NE, Sydney. Australia. 
15.55 19.300-FT M. St. Assise, France. 10 a.m. to noon. 
15.60 19,220 -WNC, Deal, N. J. 
16.85 18,920 -X DA, Mexico City, Mea. 12:30 to 2:30 p.m. 
15.94 18,8211 -PLE. Bandoeng. Jaca. Broadcast Wed. 

8:40 to 10:40 a.m. Telephony with Koot- 
wijk (Amsterdam). 

16.10 18,620 -GB1, liodmin, England. Telephony with 
Montreal. 

16.11 18,610 -GBU, Rugby, England. 
16.30 18.400 -PCK. Kuotwijk, Holland. Daily from 1 

to 6:30 a.m. 
16.35 18,350- W]NDD. N telephony. 

Beach, N. J. Transatlantic 

16.38 18,310 - wß. 
York. General s Postofflee. London. 

-FZS. Saigon, Indo-China, 1 tu 3 p.m. 
Sundays. 

16.44 18.240 -FTO. FT E, Ste. Assize, France. 
16.50 18,170 -CO A, Drummondville. Quebec. Canada. 

Telephony to England. Canadian Marconi 
Co. 

16.54 18,130 -GBW, Rugby, England. 
16.57 15,120 -0 BK, Rugby. England. 
16.61 16.050 -KQI. Bolinas, Calif. 
16.70 17.950 -F2U, Tanatave, Madagascar. 
16.80 17.850 -PLF. Bandoeng. Java ( "Radio Malabar"). 

Works with Holland. 
16.82 17.830 -PCV, Kootwilk, Holland. 3 to 9 a.m. 
16.88 17.770 -P14I. Hulzen, Holland. Beam station to 

Dutch colonies. Broadcasts Mon., Wed.. 
Thurs., i.'rl.. Sat., 8:40 -10:40 a.n,. N. V. 
Philips Radio, Amsterdam. 

16.90 17,750- HSIPI. Bangkok, Slam. 7.9:30 a.m., 1 -3 
p.m. Sundays. 

17.20 17.440 -AGC, Nauen, Germany. 
17.34 17,300 -W2X K. Schenectady, N. Y. Tues., Thurs.. 

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

mental Stat lulls. 
18.00 16,660 -02GN, S.S. "Olymptr." 

-821 V, B.S. "Majestic." 
18.40 36.300 -PCL, Kootwfik, Holland. Works with 

Bandoeng from T a.m. Netherland State 
Telegraphs. 

-WLO. Lawrence. N. J. 
18.50 16.150 -GBX. Rugby. England. 
18.75 15.090- ....Saigon. Indo -China. 
18.80 15 0 -PLO. Bandoeng, Java. Afternoons. 
19.50 15775 -FB62. French phone to 02GN. 
19.56 15,340- W2XAD, Schenectady. N. Y. Broadcasts 

Sun. 2:30 to 5:40 p.m.. Tues.. Thurs. and 
Sat. noon to 5 p.m.. Fri. 2 to 3 p.m.; 
besides relaying WGY's evening program on 
Mon. Wed.. Fri. and Sat. evenings. Gen- 
eral Electric Company. 

19.60 15,300 -0XY. Lyngby. Denmark, Experimental. 
19.63 15,280 -W2XE. Jamaica. N. Y. 
19.66 15.250- W2XAL, New York, N. Y. 
19.71 15.220 -W8XF (KDEAI Pittsburgh, Pa. Tues.. 

Thu., Sat., Sun., 8 a.nt. to noon. 
19.99 15.000- CM6Xl, Central Tuinuru, Cuba. 

-181. Monte Grande, Argentina. 
20.00 19.900- 1FISH, Ireland. 
20.80 14.420 -VPO, Suva. FIJI Islands. 
20.90 14.340 -G2N M, Caterhans, England. Sundays 6 -6 

a.m.; 12:30 -2 It.ul. 
20.97 -21.26 14,300 -19.100- Amateur Telephony. 
21.59 13.890- Alombasa, East Africa. 
2.20 13.500 -....Vienna. Austria. 

22.38 13.400 -WN0, Deal Beach, N. J. Transatlantic 
telephony. 

22.69 13,050- W2XAA, Moulton, Me. Transatlantic 
telephony. 

23.35 12,850 -W 2X0. Schenectady, N. Y. Antipodal 
program 9 p.m. Mon. to 3 a.m. Tues. t. 
iron to tas. on Tuea.. Thurs. and Sat. 
General akddv Co. 

-W6XN. Oakland, Calif. 
Sat.. 

EGO from 
8 p.m., Thu., Sat, a . a.m. 
Tues., 3 a.m. Fri.. 4 a.m. Sunday. Gen- 
eral 

Ampere. 
Co. 

-WSXCU. moka. N. J. 
-W9XL, Anoka. Mirant, and other marl- 

mental relay broadcasters. 
23.98 12.280 -GBU. "Olympic" 621 V, " \taJeatic." 
24.41 12.280 -FBU, Robby, England. 
24.46 12, 250- 

Buenos 
Ste. Assise (Paris and J. .Yorks 

Buenos Air1 Indo-China and 
hours. 

On 
9 a.m. 

Mto anila, 
1 p.m.. and other hours. -K X. ugby.a, I. 

-GBX. Rugby. England. 
24.63 12.180-Airplane. 
24.68 12,150-0138. Rugby. England. Transatlantic phone 

Deal. N. J. (New York). 
-F00. FOE, St e. Assize. France. 

24.89 12.045 -N AA, Arlington. Va. Time afg nala, 8:6h 
9 am.. 9:55 p.m. 

1 All Schedules Eastern Standard 
ITime: Add 5 Hours for Greenwich 

Mean Time. 

Kilo - 
Meten cycles 
24.98 12.000 -F20, Saigon, Indo -China. Time Signals. 

2 -2:05 p.m. 
Oporto, Portugal. 

25.10 11,945 -K KQ. itolinas, Calif. 
25.10 11,940- ....Zeesen, Germany. Teats of new Super- 

power broadcasters. 
25.34 11,840 -W2XE, Jamaica, New York (WABC). 
25.24 11,880 -W8XK (KDKA) Pittsburgh, Pa. Tues., 

Thu., Sat., Sun., noon to 5 p.m. , and Sat. 
night Arctic programs. Tele, Won Mal. 
and Frl. 2:30 p.m., 60 lines, 1200 r.p.m. 

-W9XF, Chicago (WENR). 
-W2XAL, New York (WRNY). 

25.36 11,820 -KIXR. Manila. P. I., -11 a.m. 
25.40 11,810 -1300, Rome, Italy (Tests) 
25.42 11,800 -UOR2, Vienna, Austria. Tuas., 9 -11 a.m.; 

Wed., 5 -7 p.m. ; Thora., 5 -7 a.m. 
25.53 1 1,750 -GS8W, (7helmsford, England. 6:30 -7:30 a.m. 

and 1 -6 p.tn. except Saturdays and Sundays. 
25.60 11,690 -CIRX, Winnipeg, Canada. 5:30 p.m. on 

till 8:30. Mon., Wed., Fri.. 10:30 Tu.; 
11:00 Thu. ; midnight Sat. Sundays 11:30 
a.m. to 1 p.tn.; 10 -11 p.m. 

25.68 11,670 -K10, Kahuhu, Hawaii. 
25.70 11.660 -I BO K, S.S. "Electra," Marconi's yacht. 
26.00 11,530 -CGA. Drummondville, Canada. 
26.10 11,490 -GBK, Rugby. England. 
26.20 11,440 -K IXR, Manila, P. I. 11:15 -12:15 p. w.. 

2 -4 a.m., 5 -10 a.nl. 
26.70 11,230 -WSBN, 8S. "Leviathan" and A. T. k 

T. telephone connection. 
27.00 11,100 -EATS, Vienna, Austria. Mon. and Thurs., 

5:30 to 7 p. in. 
27.75 10.800-PIN. Bandoeng. Java. 

-GBX. Rugby. England. 
27.88 10.760 -PLR, Bandoeng, Java. Works with Hol- 

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

28.00 10,710 -VAS, Glace Bay. N. 8., Canada 5 a.m. 
to 2 p.m. Canadian Marconi Co. 

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

28.50 10.510 -RO RL, Leningrad, U.S.S.R. (Russia) 
-V K28L Sydney. Australia. 

28.80 10,410 -VK2M é. Sydney, Australia. Irregular. On 
Wed. after 6 a.m. Amalgamated Wireless 
of Australia. Pennant Hills, N. S. W. 

-K ES. Bolin. Calif. 
29.00 10,340 -....farts, France. 1:30 -3 p.m. dell' ; 9 

a.m. Sundays. 
28.86 10.390 -6BX, Rugby. England. 
29.50 10,160- N82P1, Bangkok, Siam. Sun.. Tues.. Fri., 

8-11 p.m. 
29.98 10,000- CM2LA, Havana, Cuba. 
311.15 9,940 -GBU. Rugby, England. 
30.20 9.930 -W2XU, Louse Island City. New York. 

Posen. Poland. 
30.64 9.790 -GBW. Rugby. England. 
30.75 9.750 -....Agen. France. Tues. and Frl., 3 to 

4:15 p. ut. 
30.90 9,700 -N RN, Ileredla. Costa Rica. 10:00 to 11:00 

p.tn. Amando Cespedea Marin. Apartado 40. 
-W I%AZ, Springfield, Mass. Relays WBZ. 

31.10 9.640 -7L0. Nairobi. Kenya, Africa. 11:00 a.m. 
to 2 P.M. Relays G5SW, Chelmsford, fre- 
quently from 2 to 3 p.m. 

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

31.23 9.600 -LGN. Bergen. Norway. 
31.26 9,590 -PCI, Hilversum (Eindhoven) Holland. Thu_ 

1 -3 p.m.. 6 -10 p.m_ Friday 1 -3 P.m. l 

p.m. to 1 a.m. Saturday. N. V. Philips 
Radio. 

31.28 9,580- VK2FC, Sydney. Australia. Irregularly 
after 4 a.m. N. S. W. Broadcasting Co. 

-W3XAU, ltybrrr). Pa.. relays WCAC daily. 
-VPD, Suse. Fiji Islands. 

31.35 9.570 -W IXAZ. Springfield. Mass. (WRZ). 
31.38 9,550- ....Konigswusterhatuen, Germany. 10 to 

11 a.m.. 11 :30 a.m. to 2:30 p.m. and 3 to 

7:30 or 8:30 p.m. Relays Berlin. 
31.48 9.530- W2XAF. Schenectady. New York. Mon.. 

Tues.. Thun. and Sat. nights. relays WOY 
from 6 p.m. General Electric Co. 

-W9XA, Denver. Colorado. Relaya KOA. 
Aelsingfnrs, Finland. 

31.56 9,500- VK3L0, Melbourne. Australia, irregular. 
Itrnadcasting Co. of Australia. 

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

31.60 9,400 -OXY. Lyngby. Denmark. Noon to 3 p.m. 
31.65 9.480 -....Paris, France. 4 p.m. weekdays. 
31.80 9.430 -XDA, Mexico City, Mer. 

..Posen, Poland. Tues. 1:45 -4:45 p.m.; 
Thu. 1:30 -g p.m. 

32.00 9,375- EH90C, Reme, Switzerland. 3-5:30 p.m. 
-027M K. Copenhagen. Denmark. Irregular 

after 7 p.m. 
32.06 9,350- CM2MK. Havana. Cuba. 
32.13 9.330 --CGA, Drummondville, Canada. 

Kilo - 
Meters cycles 
32.40 9.250 -GBK, Rugby, England. 
3.2.50 9,230 -FL. Paris, France (Eiffel Tower) Time 

signals 4 :56 a.m. and 4 :56 p.ut. 
-VK2BL, Sydney. Australia. 

32.59 9,200 -11B8, Rugby, England. Transatlantic phone. 
33.26 9,010 -0 BS, Rugby, England, 
33.81 8.872 -NPO, Cavite (Manila) Philippine Islands. 

Time signals 9 :55-10 p.m. 
94.50 8.690- W2XAC, Schenectady. New York. 
34.68 8,650- W2XCU, Ampere, N. J. ;- W9XL, Chicago. 

-WU E. Baltituore, Md. 12:15 -1:13 p.m., 
10:15 -11:15 p.m. 

-W8XAG, Dayton. Ohio. 
-W 6X N. Oakland. 

34.74 8,630 -W00. Deal, N. J. 
35.00 8,570 -HKC1, Manizales, Colombia. 

-RA97, Khabarovsk. Siberia. 5 -7:30 a.m. 
35.02 8,560 -G2GN, SS. "Olympic." 

-G2I V. SS. "Majestic." 
35.54 8,440 -G2AA, shore -to -ship phone. 
35.48 8.450 -WSBN, SS. "Leviathan." 
36.00 8.330- -3KAA, Leningrad. Russia. 2 -6 a.m., Mon., 

Tues.. Thur., Fri. 
36.74 8,160 - Mombasa, East Africa. 
37.02 8.100-EATS, Vienna, Austria. Mon. and Thurs. 

5:30 to 7 p.m. 
-14ß4P, Bangkok, Slam. Tues. and Fri. 

8 -11 a.m., 2-4 p.m. Tuesdays. 
37.36 8,030 -NAA, Arlington, Va. Time signals 8:55-9 

a.m., 9:55 -10 p.m. 
37.43 8,015 -Airplanes. 
37.80 7,930 -00A. Uceberltz Germany. I to 3 p.m. 

lteirhpostzentralamt Berlin. 
38.00 7.890 -VPD, Suva. Fiji Islands. 
38.30 7,830 -PCV. Kootwtjk, Holland. after 9 a.m. 
38.60 7.770-FIT Ste. Assis, France. 

-PCK. Kootwijk. Holland. 9 a.m. to 7 p.m. 
39.70 7,550.... 55. "Bremen." 
39.15 7,660 -FIL. Ste. Assise. 
39.98 7,500- TF28H. Reykjavik. Iceland. 

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

10:30 to 1:30 a.ln. 
40.50 7,410 -.... Eberawalde, Germany. Mo., Thu. 1- 

2 p.m. 
41.00 7.310- ....Parie, France ( "Radio Vitus ") Tests. 

Moscow, USSR. 7-7:45 a.m. 
41.46 7.230 -00A, Doeberitz, Germany. 
41.50 7,220 -HB9D. Zurich, Switzerland. lut and 3rd 

Sundays at 7 a.m., 2 p.ns. 
41.70 7.190- VK6AG, Perth. West Australia. Between 

5 :30 and 10 a.m. 
42.12 7,120- 027RL. Copenhagen, Denmark. Irregular. 

Around 7 p.m. 
42.80 7 .000 -F8KR, Constantin, Algeria. 
43.00 6,980 -EAR 110. Madrid. Spain. Tues. and Sat.. 

5:30 to 7 p.m.. Frl. 7 to 8 p.m. 
-CTIAA. Santos, Portugal. Friday. 4 -5 p.m. 

43.50 6,900 -i MA, Rome. Italy, Sun.. noon to 2:30 p.m. 
43.60 11.875--F 81A C. Casablanca, Morocco. Sun.. Tuea.. 

Wed.. Sat. 
-D4AFF, Coethen, Germany, Sunday 4 -6 

a.m.; Tuesday s, Fridays. noun -2 p.m.; 
Thursdays 4 -ti 

44.00 6,820 -XC 51, San Lanny. Mexico. 3 a.m. and 
9 p.m. 

43.84 6,840 -VRY, Georgetown, British Guiana. Wed. 
and Sun., 7:15 to 10:15. 

45.00 6.600- ....Merlin. Germany. 
45.20 6,635 -WSBN, SS. "Leviathan." 
40.05 6,515 -WOO, Deal. N. J. 
46.70 6,425- W2XCU, Ampere, N. J. ;-W9XL, Anoka, 

Minn.; and others. 
47.00 6,380- CT3AG. Funchal. Madeira Island. Sat. 

after 10 p.m. 
-VAS. Glace Itay, Canada. Testa. 

47.35 6,335 -W IO %2. Airplane Television. 
VE9AP, Drummondville, Canada. 

48.25 6.215 -FRT. Fort de France, Martinique. 
48.30 6.205 -LON, Buenos Aires. Argentina. 
48.35 6.200 -N KC. Bogota, Columbia. 
48.74 6,155- W9XAL, Chicago. Ill. (WRAC) and Air. 

P lanet 
48.80 6,140 --K IXR, Manila, P. I. 3-4:30, 5 -9 or 10 

g .1n. 2 -3 a.m. Sundays. 
48.83 6.140 -KOKA, East Pittsburg, Pa. Tu., Thu., 

Sat., Sun., 5 p. rao to midnight. 
48.96 6,120- ....Motala. Sweden, "ltundradio." 6:30-7 

a.m., 11 -4:30 p.m. Holidays, 5 a.m. -5 p.m. 
-ARI, Hongkong. China 

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

-FL. Eiffel Tower. Paris. 5:30 -5:45 a.m., 
5:45- 12:30, 4:15-4:45 nits. 

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

-HRB Tegucigalpa. Honduras. 9:15 p.m.- 
mldnlght, Mon., R'ed., Fridays. 

49.26 6.090 -....Copenhagen, Denmark. 
49.31 6,080- W2XCX. Newark. N. J. Relays WOK. 

-W9XAA, Chicago, 311. (WCFL). 
49.40 6,070 -UOR2, Vienna, Austria. 5 -7 a.m., 5 -7 

p.m. Tues. and Sat., 9 -10 a.m. Thu. 
49.46 6.065-SA1, Motala, Sweden. 6:30 -7 a.ns., 11 a.m. - 

4:30 p.m. 
49.50 6,060- W8XAL, Cincinnati. Ohio. Relays WLW. 

-W9 %U. Council Bluffa, Iowa. Relays KOIL. 
-W3XAU, ltyberrv, Pa.. relays R'CAU. 
-SRC. Bogota, Colombia. 9:15-11:30 p.m.. 

ex. Sun. I Mon. 
49.67 6.040- W9XAO, Chicago. Ill. (WMAQ). 
49.80 6,020 -W9XF, Chicago, Ill. 

-W2XAL. New York. 
-W2XBR, New York, N. Y. (WBNY). 

49.97 6.000- ZL32C, Christchurch. New Zealand. 11 
P.m.-midnight. 

-EA R25, Barcelona. Spain. Sat. 3 to 4 p.m. 
-RFN, Moscow, Russia. Tues.. Thurs.. Sat. 

8 to 9 a.m. 
-Eiffel Tower, Paris, France Testing ':S0 

to 6:45 a.m., 1:15 to 1:30, 5:15 to 5:45 
p.m., around this wave. 

51.70 5.800 -11K7. Barranquilla. Colombia. 8:30 to 
111:30 p.m.. etc. Sun. 

52.00 5,770 -AFL, Bergedorf. Germany. 
52.72-54.44 5,690 -5.510 -Aircraft. 
54.02 5.550- W2XBH, Brooklyn, N. Y. (WCOU). 

-WBXI. Columbus, Ohio. 
54.51 4U500- W2XBH. Brooklyn, New York City (WBBO. 

WCGH). 
(Continued on page 58) 
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Modern Sound Projection (tn) 
Keeping extraneous noise out of sound -on -film, with tips on 

trouble shooting and patching sound film 

THE results obtained by a projec- 

tionist, who has sufficient interest in 
his job to do more than act as a 
mere machine attendant, will not only 

show noticeably in the box office but ulti- 
mately in his employer's satisfaction and 
finally in the pay envelope itself. A pro- 
jectionist will always do well to study his 
particular equipment; and master all its lit- 
tie tricks and problems before he has to 
meet them, rather than be bewildered when 
the emergency faces him. One of the things 
a projectionist can do, to keep his sound of 

1 the highest quality possible, is to remove, 
and keep removed, all extraneous noise from 
his reproducing equipment. 

Electrical Connections 
Corrosion is one of the common perpe- 

trators of unwanted sound. Soldered joints 
which have not been wiped clean of flux will 
become corroded, and covered by a flaky 
insulating substance. (It might be said here 
that, though flux is permissible for solder- 
ing many of the connections incidental to 
sound projectors, it should never be used 
in the construction or repair of any ampli- 
fier circuit. This in itself will constitute a 
source of noise, no matter how carefully the 
,joint is cleaned.) Corrosion will occur also 
on socket prongs, filament switches, fuse 
blocks, jacks, sliding contacts, such as rheo- 
stats. This may be removed by using a cloth 
moistened with a light oil; the oil being re- 
moved with another cloth and alcohol. 

Loose connections also prove unwanted 
guests. Tube- socket prongs may not be 
tanking positive contact; and vibration will 
cause a sputtering noise or, perhaps. the 
sound will die away altogether or come on 
intermittently. Cleaning .these contacts and 
carefully bending the socket prongs to their 
normal positions will eliminate this trouble. 

Fuses loose in their blocks, contacts loose 
on switches, gain controls, fader rheostats, 
etc., may also cause trouble; and the little 
time required to clean and adjust them 
will never be missed. 

Storage batteries that do not receive the 
proper attention will produce a variety of 
unwelcome noise. Keep your batteries scru- 
pulously clean and constantly charged; and 
maintain the liquid at the proper level by 
regular replacement of distilled water. Keep 
battery connections tight. It is a good plan 
to smear a small amount of vaseline over 
storage- battery contacts. "B" and "C" bat- 
teries will cause a peculiar frying noise when 
they start to deteriorate; and even a new, 
but defective, 'battery may act in the same 
manner. Replacement is usually necessary. 

The Tubes and "PEC" 
Some method of testing tubes should be 

adopted, to see that they are functioning in 
the proper manner at their normal voltages. 
Occasionally we run across a "microphonic" 

By E. C. BRINKMEYER 

tube, which usually produces a howling or 
ringing noise, when subjected to physical 
movement such as vibration or tapping on 
the glass of the tube. Sometimes, however, 
there is no external source of vibration dis- 
cernable, and the tube produces the noise 
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Fig. 1 
The most satisfactory way of patching sound 
pm to avoid introducing noise is shown above. 
Directions and dimensions are given in the text. 

apparently on its own. Soynetinles you may 
be relieved of the trouble by switching the 
tube to another position. In the Western 
Electric equipment, a microphonic "W. E. 
239 -A" tube, which cannot be used in the 
photoelectric cell amplifier, may be success- 
fully used in the "41 -A" amplifier. 

The photoelectric cell, sometimes referred 
to as the "PEC," is the "eye" of the sound - 
on -film reproduction. It is necessary, of 
course, to have the PEC enclosed in a light- 
proof housing containing a window; so that 
the cell may collect the light variations made 
by the sound recbrd on the film without 
interference from any other source what- 
soever. If there are any holes in the hous- 
ing, or if light is entering through the door 
glass of the sound -head, find some means 
to prevent the light trout passing these parts. 

The new Western Electric universal -base 
equipment is provided with a separate PEC 
housing (instead of the PEC being installed 
inside the amplifier housing, as was the 
practice before). The new PEC compart- 
ment contains a positive binding -post con- 
nection with a set -screw; a small round 
hole is left in the housing, so that a screw- 
driver may be inserted to tighten or loosen 
this set -screw. If there is any chance that 
any light is entering here, it would be a 
wise plan to insert a cork in this hole or 
provide other suitable means of preventing 
light from entering the compartment. 

Miscellaneous Troubles 
If you have an A.C. hunt in your set and 

you have traced out everything else, see if 
some light from your booth lamps is not 
finding its way into the PEC. 

The sound track must be perfectly in line 
with the optical train of your sound system, 
to prevent extraneous noise coming from 
frame lines or sprocket holes. 

In some localities the voltage supply to 
the theatre varies and, at tintes, there is an 
excess of voltage which will affect the equip- 
ment, causing tubes (especially the A.C. 
heater type) to become noisy and causing a 
strain in general and perhaps breakdown. 
If you have no means of controlling such 
circumstances, your only alternative is to 
keep spare tubes and critical parts handy 
in case of trouble. 

Grid leaks and fixed resistors are some- 
times noisy. Replace defective units. 

All wiring in sound reproducers should 
be so run that it will be impossible for cur- 
rent to be transferred by induction between 
wires running near or parallel to one an- 
other. 

Patching Film 
Last, but not least, of all are the patches, 

in sound on filin. A patch on a sound filet 
will introduce extraneous noise into the 
reproduced sound, unless the patch has been 
treated in some manner that will obscure 
it. The greatest of care should be exer- 
cised in the making of a "Movietone" splice. 
Cement smears, fingerprints, dirt spots, mu- 
tilated emulsion, poor alignment, provide ef- 
fective sources of objectionable noise. 

It is possible to eliminate splice noises by 
applying some opaque coating over the 
splice, in such a manner that it shuts off, 
and turns back on, gradually, the light en- 
tering the PEC. This requires, however, 
extreme care and patience as well as time; 
as it is usual to "paint out" with an opaque 
lacquer or india ink. This method worked 

(Continued on page 51) 

Fig. A 
The Western Electric universal -base equipment 
mentioned: 1, "PEC' house; 2, sound -film feed 
(improved type); 3, lamp house, with meter; 

4, amplifier for "PEC" pick -up. 

(Photo Courtesy Bell Telephone Laboratories) 
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A Screen -Grid Superheterodyne 
for Motor -Car Use 

The circuit and layout of a sensitive set designed for 
the constructor who wishes to build his own touring 

companion 
By H. G. CISIN 

HE "Automobile Portable" sketched 
here is a model which the writer de- 
signed in response to the widespread 
demand for a successful receiver of 

this type, for which a great number of "ra- 
dio-minded" car owners have been seeking. 
The schematic circuit is Fig. 1; and Fig. 2 

shows one very convenient method of mount- 
ing the receiver chassis under the instru- 
ment board of a car. Whether the automo- 
bile installation is to follow this plan must 
be determined by the design of the car it- 
self and the convenience of the owner. Fig. 
3 is the layout of components. 

This receiver is one of 
high sensitivity and con- 
sequently for distant re- 
ception which calls for 
maximum amplification, it 
will generally he found 
necessary to stop the too- 

Fig. 2. 
The receiver may be located wherever 
desired; but standard practice favors this 

arrangement. 

(In this connection, the subject of igni- 
tion interference and shielding and car an- 
tenna installation has been discussed at some 
length in articles appearing in the February 
and March issues of RAmo-CaAr-r. Editor.) 

The Circuit Arrangement 
The circuit, as will be seen from Fig. 1, 

is a superheterodyne with two tuning dials, 
controlling condensers 4 and 9, and a volume 
control 14 comprising also a filament switch 
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tor of the car. For DX work, therefore, it is 
desirable to consider this set principally 
as a high -quality portable receiver, service- 
able during halts. Local operation, how- 
ever, may be available during the run; and 
this is a matter in which the thoroughness 
of installation is important. The receiver 
itself is completely shielded; the interfer- 
ence to be guarded against being that picked 
up by the antenna. 

40. Following this are three stages of 
screen -grid intermediate frequency amplifi- 
cation, a second detector, and a semi -power 
stage of audio giving suitable volume for a 
car's interior, or ordinary room. 

'Die input circuit of the first detector 7 

is tuned to the broadcast station's frequency; 
tube IO is the oscillator. Both are O1A's. 
15, 20, 25 are 115 -kc., intermediate -frequency 
screen -grid (type '22) amplifiers. 33 is tl e 

Fig. 1 

This receiver, with three stages of intermediate -frequency, screen -grid amplification, will build up 
any signal to the point necessary to give volume suitable to the '12A output tube (36) which is 

favored in the latest automotive radio designs. 

second detector, also an OlA; while 36 is 
the only A.F. amplifier, for which a '12A 
tube is recommended. 

Each stage of the A.F. amplifier is 
shielded by a copper can. 

The intermediate-frequency output of tube 
7 Is coupled through the R.F. transformer 
13 to the first intermediate- frequency am- 
plifier 15; the secondary of unit 13 is tuned, 
through a limited frequency- range, by the 
small (screw -adjustable) variable condenser 
built into the unit and shown in the diagram. 
Tuned -impedance coupling is used in the 
remaining stages of I.F. amplification. All 
the inductances used in this set are of the 
"interchangeable" type and plug into re- 
ceptacles (standard tube sockets). Tuning 
and oscillator variable condensers are of 
.00035 -mf. capacity with "Midline" plates. 

The input circuit of oscillator 10 is tuned 
from 180 to 460 meters, to heterodyne the 
desired signal to an intermediate frequency 
of 115 kc. The selectivity obtained by this 
circuit arrangement is not sufficient to give 
interference -free performance in some lo- 
calities, where a regular outdoor antenna is 
to be used in conjunction with a home in- 
stallation. However, exceptionally satisfac- 
tory results may be obtained when a short 
wire or a metal screen in the car consti- 
totes the pick -up. 

Volume is controlled by adjusting the re- 
sistor 14, thus varying the screen -grid po- 
tential of tubes 15, 20 and 25 from 0 to 45 
volts. Resistors 16, 21, 26 reduce the fila- 
ment current and develop the negative bias- 
ing potential required for the control -grids. 
To increase the amplification obtainable 
from them, and to prevent circuit oscilla- 
tion, flexible resistors 27, 28, 29 are inserted 
in the plate circuits of these tubes as "cir- 
cuit isolators." 

Construction of the Set 
Condensers 4 and 9 are mounted sym- 

metrically on either side of a vertical line 
scribed on the back of the panel. The con- 
denser -shaft holes are drilled on the hori- 
zontal center line; two additional mounting 
holes must be drilled for each condenser. 
The combination volume control and switch 
is located on the vertical center line, about 
two inches from the bottom of the panel. 
Five holes should be drilled for fastening 
the panel to the baseboard, with the aid of 
right -angle brackets. 

The six tube sockets are mounted on pieces 
of sponge rubber to prevent tube vibration. 
(The rubber pads are cut to the shape of 
the sockets, and two holes are punched 
through each for the mounting screws. The 
fastening nut should not be drawn up too 
tight, and should be soldered in place after 
the correct adjustment has been made.) 

Where the wiring is run through the 
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shields, spaghetti tsfing should be used to 
prevent short -circuits. Control -grid leads 
must be kept as short as possible. 

An Amplion "Lion" speaker, type "AC- 
21" has been used by the writer in the car 
installations he has made. 

Coil Data 
Coil No. 2 consists of 17 primary turns of 

No. 36 or 38 enameled wire and 110 second- 
ary turns of No. 30 enameled wire on a tube 
11 inches in diameter and 2% inches long. 
The outer leads of this coil unit are the 
'aerial and grid leads; as both coils are to 
be wound in the same direction. Primary 
and secondary are spaced 1/16 inch. Coil 
No. 13 is wound on a tube 2 inches in diam- 
eter and 31/2 inches long. The primary con- 
sists of 85 turns of No. 40 D.S.C. wire 
wound on top of, and at the filament end 
of, the secondary. Details for this second- 
ary are the same as for coils 17, 22, 32, it 
is 350 turns of No. 40 D.S.C. on a tube 
2 inches in diameter and 31/2 inches long. 

Coil No. 8, wound with No. 30 D.S.C. 
wire, has a grid winding of 80 turns and a 
plate winding of 54 turns, separated 1/16 
inch, on a tube 114 inches in diameter and 
3 1/16 inches long. Over the grid coil is 
wound the 10 -turn pickup coil. Coil 2 is 
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shunted by a variable capacity 4 of .00035 - 
inf.; coil 13 is shunted by a "Type G" X -L 
Variodenser (with a maximum capacity of 
.0005 -mf.), to time the circuit to the inter- 
mediate frequency of 115 kc.; coils 17, 22, 
32, are shunted by "Type G" Variodensers; 
condenser 9, a variable unit, has a capacity 
of .00035 -inf. 

List of Parts 
Two .00035 mf. Hanuuarlund "Midline" 

variable condensers (4, 9); 
One Render antenna coupler, interchange- 

able inductance No. 550 (2); 
One Render interchangeable inductance, No. 

612 (13); 
Three Remler interchangeable inductances 

No. 614 (17, 22, 32) ; 
One Render oscillator inductance, No. 570 

(8); 
Six Render shielding cases, No. 720; 
Three 1000 -ohm Electrad "Truvolt" flexible 

wire resistors (27, 28, 29); 
One Electrad "Royalty" type `B" poten- 

tiometer, (14) with filament switch at- 
tached (40) or one Electrad "Super - 
Tonatrol" type No. 5 (14) and separate 
filament switch (40) ; 

Two Silver -Marshall R.F. chokes, type 276 
(12, 14A); 

One .001 -mf. Polymet small molded Bake- 
lite condenser, type SM -1258 (34); 

Ten .006 -mf. Polymet molded fixed mica 
condensers, type MC -1219 (11, 17A, 18, 
19, 22 A, 23, 24, 30, 31, 32 A); 

One Thordarson audio transformer, type It- 
300 (35); 

Thirteen Eby sockets, UX -type (2, 7, 8, 
10, 13, 15, 17, 20, 22, 25, 32, 33, 36) ; 

Eight Eby binding posts (1, 3) and others 
not numbered); 

One .00025 inf. Polymet grid condenser 
(type SM -123) (6); 

One 2 meg. Durham metallized resistor grid 
leak with vertical single mounting (5) ; 

Three 2 meg. Durham metallized resistors, 
type MF4-2 with tinned -wire pigtail leads 
(17B, 22B, 32B); 

Three Amperites, No. 1 -A with mountings 
(7A, 10A, 33A); 

Six Amperites, No. 120 with mountings (16, 
16A, 21, 21A, 26, 26A); 

One Amperite, No. 112, with mounting (39) ; 

Two Electrad tip jacks (37, 38); 
Two vernier dials; 
One roll Corwico "braidite" stranded -core 

hook -up wire; 
One can Kester rosin -core radio solder; 
One "Insuline" panel, 7 x 18 x 3/16 inches; 
One wooden baseboard, 81/2 x 18 x h/z inches. 

Solving Automotive Antenna Problems 
IN the May issue of Ranlo-Caar-r appeared 

a description of the circuit and general 
mechanical details of the Bosch automotive 
radio installation. Further information on 
the manner of placing the equipment in the 
ear is given below. 

Fig. 1 is a skeleton view of the car chassis, 
giving a clear detail of the placement of the 
units that comprise the receiver equipment. 

Probably the first thing to draw the atten- 
tion of the reader will be the use of shield- 
ing. The four, 45 -volt, dry "B" batteries 
are placed in a shield box, with a separate 
cover, that is conveniently slung on the 
right side of the car chassis, in most cases, 
behind the car's storage battery, which is 
contained in a strong iron shield can. As 
previously mentioned, the entire receiver 
chassis is thoroughly shielded. The power 
leads from the set on the dash to the bat- 
teries under the car floor are run in shield- 
ing (BX cable). The low -impedance R.F. 
transmission line from capacitor -plate to 
set (what is normally called the lead -in) is 
run in a shielding tube. Also, the short 
volume -control leads from the set to the 
panel -mounted control unit are shielded, to 
prevent pick -up from the ignition .equip- 

, nient of the car. 
The most convenient place for mounting 

the control unit is at the extreme right of 
the instrument panel, as shown in Fig. 1 

(and in Fig. A in the May issue), as neces- 
sitated by the tuning control; which is a 
steel shaft enclosed by a tube. Universal 
joints at each end of the shaft permit the 
twisting motion of the tuning knob to he 
transferred up or down, right or left; and 
a "splined" or slotted sleeve permits the 
shaft to ride back and forth, without bind- 
ing, as the dash and instrument board twist 
and turn slightly as the car rolls along. 
Because different cars will necessitate vary- 

ing lengths for the driving shaft, it is 
shipped "oversize," and cut to the desired 
length. 

Although the reproducer is shown in Fig. 
1 mounted directly on the steel case of the 
receiver chassis, it is possible to place this 
unit in any other part of the car. This is 
a late development in design; many car 
owners consider it better to have the repro- 
ducer mounted on the inside of the roof, and 

at the rear. For this purpose, there is avail- 
able a mounting bracket which fastens to 
the overhead bows. That there may be con- 
siderable point in so placing the reproducer 
to keep it out of earshot of the driver is 
evident when we consider that (as Mr. 
H. Gernsback has pointed out in his edi- 
torial in the previous issue) a few state 
authorities offer objections to automotive 

(Continued on page 51) 
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"B" Power from a Storage Battery 
A practical and inexpensive method of obtaining 110 -volt alter- 
nating current, with which to operate electric sets or other 
equipment requiring an A.C. input, is described here. The prin- 

ciple is a familiar one in electrical practice. 

By L. B. ROBBINS 

THE following idea is admirably 
adapted to localities not provided 
with electric power, such as camps, 
under conditions where `IV' batteries 

are considered too expensive. It will pro- 
vide A.C. current at 110 volts, suitable for 
feeding the input to a "11" el' ator, and 

transformers and a variable input from the 
battery, high -voltage currents can be built 
up for operating amateur transmitters using 
'10 or '50 tubes; voltages as high as 500 

have been reached. 
The idea (as shown in Figs. 1 and 2) is 

simply that of taking 6 -volt direct current 
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Operating arrangement of the rotary converter. If the output supply is incorrect, the motor or 

transformer probably has the wrong constants. Test output with an operating load. 

take it all from an ordinary 6 -volt radio 
storage battery or the starting battery from 
the car or power boat. 

Altogether, this converter should not cost 
more than ten dollars and, with a little care 
in building, it will give fluctuation -free 
alternating current, drawing approximately 
4 amperes from the battery. By suitable 

from the battery and, by means of a rotary 
converter, converting it into alternating cur- 
rent slightly less than 6 volts; and then 
stepping it up to the desired voltage. 

Although the diagrams may at first ap- 
pear complicated, the circuit is really simple 
and good results depend only upon careful 
workmanship and careful adjustment. This 

device has been tested out and is now passed 
along for the benefit of those who have been 

waiting for just such a feature. 
Mount the motor on one end of a piece 

of heavy plank as the base (Fig. 1). Any 
good 6 -volt D.C. motor will do so long as it 
will turn up to at least 2,000 r.p.m., is - 

shunt- wound, draws about 15 watts and will 
run stcadilV for two or three hours at a 

time, without heating. New and rebuilt 
motors of similar specifications can be pur- 
chased for around five dollars. 

Arrange at one side of the motor a 

rheostat; to which wire the "A-" lead from 
the battery. Also lead this to a S.P.S.T. 
switch near the pulley end of the motor. 
Wire the other side of rheostat to one motor 
terminal. 'l'hen wire the other motor ter- 
minal back to the battery "A+," with a 

switch in the line as shown. On the opposite 
side of the motor place a miniature lamp 
socket with one side also wired to the "A+" 
motor terminal. Remove the pulley from 
the motor shaft and von are now ready to 
construct the converter. 

Commutator Construction 
This consists of a second commutator re- 

moved from an old motor or generator and 
containing an even number of segments; 
preferably four, for this purpose. It should 
be about 11/2 inches in diameter and a/4 -inch 
wide. The shaft hole will in all probability 
be 9/16 -inch in diameter, the usual size for 
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this size commutator. Solder a j per wire 
to the front face of each two opposite seg- 
ments (as shown at the left of Fig. 3) ; 1 to 
3 and 2 to 4. If the commutator contains 
8, 16 or 32 segments, band enough together 
so that four segments result, and then 
jumper these (as shown at lower left, Fig. 
4) as just described. In any event you 
should have four distinct sections of the 
commutator, with opposite sections con- 
nected by jumper wires. 

Next, get a 3-inch piece of round fiber 
rod, %-inch in diameter. Turn down one 
end on a lathe carefully for a distance one- 
half inch longer than the width of the 'com- 
mutator, so that it will make a driving fit 
into the latter. Then drill a hole in the 
center of the rod to make a snug fit over the 
motor shaft with a tapped set -screw hole 
down into it near the end. Press the com- 
mutator over this fiber shaft and test for 
trueness in running. No wabble should be 
evident (center, Fig. 3). 

At the opposite end of the fiber shaft fit 
two slip rings, turned out of brass 1/, -inch 
wide. These may be % -inch outside diam- 
eter; the inside diameter should be a % -inch 
drive fit, as indicated in Fig. 3. Space them 
about E /.- inch apart. Then connect ring A 
to one c tutor juniper with an insulated 
wire and ring B to the other juniper. This 
may be done by drilling a small hole or slot 
through the thickness of the ring parallel 
and next to the shaft, running the wire 
through, and soldering to the ring. The 
wire to ring B must of course be insulated 
from ring A, so that no contact is possible. 
Snap a rubber band about the wires and the 
shaft to prevent them from flying off when 
the shaft is revolving. Lastly, drill a small 
center hole in the extreme end of the shaft. 
If all holes are drilled accurately and the 
shaft is straight it should run steady, even 
when it is fitted over the motor shaft and 
the set screw turned down. A slightly 
flattened spot on the motor shaft will assist 
the set screw in holding. 

Brush Details 
Get four "third" brushes and holders from 

Ford generators and file off the lugs on 
back of the holders and drill two holes in 
each where indicated in detail sketch, Fig. 4. 
The two commutator brushes must be sup- 
ported at a 90° angle to the center of the 
commutator; so make two supports of 
heavy, stiff flat brass after the pattern 
shown. No height can be given, because of 
the variation in the heights from the base 
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base. Brush pressure can then be read - 
justed by altering the spring tension. 

'l'he other two brushes bear horizontally 
against the slip rings at opposite sides and 
must be fastened to their supports, shown 
in detail, in a similar manner. The bolt 
slots allow slight raising or lowering. The 
desired electrical circuit is dearly shown in 
Fig. 2. 

The steadying support (upper right, Fig. 
4) is of heavy brass, similar to the other 
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Detail of the commutator of the rotary converter. This perforons Elle some function as the com- 
mutator on a D.C. dynamo. 

of shafts of various motors. The slot holes 
allow the bolts holding the holders to the 
supports to be raised or lowered, so the 
brushes can be arranged at the precise 
points to obtain the correct angle. Arrange 
the brushes at opposite sides of the cotn- 

tator, so that the brushes will hear 
against the latter at as near a 90° angle as 
possible and in the center of segments of 
opposite polarity. This is fully shown in 
the center, lower center, and lower right 
sketches in Fig. 4. When the desired posi- 
tion is secured and the brush pressure is 
considered right, screw the supports to the 
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Additional detail sketches of the small fittings necessary to complete the converter. .4 toy or bell - 
ringing transformer, connected "backwards," is also a vital part of the construction. 

four; but with a tapped hole in the top, to 
center exactly with the small hole in the end 
of the fiber shaft. File a machine screw 
down to a point to fit the hole and then turn 
it in so just a steadying pressure is exerted 
without binding and hold with a lock nut. 
A drop of oil here now and then will pre- 
vent wearing the fiber. This support pre- 
vents vibration at high speed. 

The Step -up Transformer 
Next, wire from the open end of the 

switch on the base to the nearest converter 
brush and from the remaining lamp- socket 
terminal to the other converter brush. The 
two "slip ring" brushes go direct to the 
(bell -ringing type) transformer primary. 
Lend the high resistance transformer 
secondary (which normally would connect 
to the 110 -volt lighting circuit) to the input 
Of any good `B" eliminator. 

A suitable transformer can be wound in 
the home workshop; but, for sets using not 
over five tubes, a 4 -6 -8 -volt bell- ringing 
transformer of 50- or 75 -watt capacity will 
do. Use the "0" and "6- volt" taps for the 
input from the slip ring leads and the 110 - 
volt input of the bell- ringing transformer 
for the output. When the converter is put- 
ting 6 volts A.C. into the transformer the 
output should be approximately 110 volts. 
If it falls short, because of battery voltage 
drop through resistance of leads, then put 
the input leads to the "0" and "4 -volt" taps 
of transformer. 

Ordinarily, a 2- asap., 6 -volt bulb in the 
lamp socket will be large enough. It passes 
2 amps. to the transformer which, when 
stepped up to 110 volts, delivers slightly 
over 100 mils., sufficient for any average re- 
ceiver. If more current is needed, insert 
a 3- or 4 -amp. bulb; and the output of time 
"B" eliminator will rise accordingly. 

For a low -power transmitter, a trans- 
former may be wound that will deliver up 
to 500 volts at 100 mils.; but the Input must 

(Continued on page 52) 
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The Broad Frequency-Acceptor 
This article describes the development and final design of a 
device which increases the selectivity and, therefore, the distance 
range of a receiver, while maintaining quality of reproduction 

By HENRI FRANCOIS DALPAYRAT 

IT has always been the opinion of the 
writer that the greatest loss of efficiency, 
in the average commercial radio re- 
ceiver, is to be found in the radio -fre- 

quency system. Power detectors, power 
amplifiers and super -dynamic speakers are 
being developed and exploited as never 
before; while the radio-frequency system of 
the usual receiver, though it has changed 
considerably since the advent of the screen - 
grid tube, has not been improved propor- 
tionately. It is the purpose of this article 
to show not only what can be, but what 
actually has been, achieved in this field. 

Factors of Tone 

The antenna circuit, or the first stage of 
tuned radio frequency, in the manufactured 
receiver, is perhaps the most inefficient unit 
of the whole system. This is due largely to 
excessive damping effect. To begin with, 
there is the damping effect of the antenna 
primary upon the tuned secondary -the 
effect of a large conducting body in close 
proximity to a tuned circuit. (The closer 
the primary conductor to the tuned second- 
ary circuit, the more magnetic lines of force 
are cut and, consequently, the greater the 
current induced in the conductor body ) 

The grounding of the conductor results in 
a path of lower resistance for the induced 
currents which, of course, means h 

greater losses. It will be readily appre- 
ciated that these factors are present in the 
average antenna primary system. 'l'he effect 
of the capacity between antenna and ground, 
acting as a closed absorption circuit, is 
negligible; since the capacity is of very low 
value. The losses due to the grounded -con- 
ductor effect, however, are great, and be- 
come increasingly apparent as stations are 
tuned in on the lower wavelengths from 350 
to 200 meters. When a (relatively) high - 
frequency signal is impressed upon the 
primary and creates a voltage variation in 
the secondary, the tuning will appear to be 

inconsistent. Because of the losses caused 
by the aerial, on one side, and the resistance 
of the tube connected across the other, the 
secondary will tune broadly on a strong 
signal and sharply on a weak one. This 
disparity is simply an illusion created by 
the fact that the secondary does not tune 
sharply at all. Only a circuit incorporating 
a minimum of resistance, and tuned to exact 
resonance with the incoming signal, can have 
a maximum voltage variation induced into it. 

An obvious solution; and one frequently 
resorted to, is to increase the over -all ampli- 
fication of the receiver; this, however, is a 

questionable remedy and in no way achieves 
the elimination of the trouble at its source. 
A receiver including more stages of tuned 
radio frequency, and working nearer to the 
point of oscillation, will tune too sharply; 
thus cutting off the invaluable sidebands. 
In addition to this, more power means nuore 
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Fig. 1 

The first of the author's experimental circuits. 

static and local interference, hence an in- 
ferior quality of reproduction; particularly 
on distant and low- wavelength stations. 

There are several commercial receivers on 
the market to-day that will bear out my 
assertions. In these high- power, sharp - 
tuning sets, the high notes predominate and, 
since they operate close to the point of oscil- 
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With the old familiar regenerative receiver, high selectivity may be obtained without impaired quality 
or radiated feed -back, in this manner. The frequency -acceptor and detector must be shielded from 

each other, and condenser CI connected only in the manner shown. 
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Fig. 2 
The ring R makes a ' rare -reso once" coupling 
device here (see December RADIO-CRAFT) whose 
sharpness depends on the width of the ring and 

its spacing from the coil. 

lation, considerable distortion is present. In 
an effort to compensate for these character- 
istics, the audio amplifier and loud speaker 
have been designed to accentuate the low 
notes; the result is considerable "barrel" 
effect and, to a discriminating musical ear, 
the realization that the musical scale is being 
artificially produced. Aside from the set 
owner's point of view, many lower -wave 
stations, good in themselves, have suffered 
from this effect; since owners will generally 
tune to higher wavelength stations where 
experience has taught then that tuning is 
broader and less power is required for ade- 
quate reproduction. Briefly, an increase in 
the number of tuned stages of radio fre- 
quency, while it undoubtedly increases the 
sensitivity of the receiver, may in no wise 
improve the quality of the final output. 

A Band -Pass Selector 
The logical solution to the problem would 

be a receiver so designed that there would 
be equal transfer of energy at all fre- 
quencies, and with tuned coupling stages 
having "band- pass" characteristics. In- 
cidentally, the ideal receiver would incor- 
porate as few of these stages as possible, 
in order to retain the facility of tuning. 
'l'he conclusion was reached that no more 
worthy objective can be found than the 
achievement of a quality receiver, incor- 
porating as few tuned stages as reasonably 
possible, and a good band -selector assdring 
10- kilocycle selectivity at any position of 
the tuning dial. Before analyzing the vari- 
ous stages of the quest, let us briefly revert 
to the shortcomings of the antenna (pri- 
mary) circuit. 

The first step in attempting to improve 
upon the conventional, was to increase the 
size of the antenna primary, Id, of a special 
input unit (1.1, L2, C2 in Fig. 1) in order 
to obtain a stronger impulse and a better 
transfer of energy to the secondary. From 
12 to 20 turns of No. 24 S.C.C. magnet wire, 
wound on two -inch tubing, proved best for 
the purpose; the secondary was wound on 
a tube of the same size, and a space of 
tcinch was left between the primary and 
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Fig. 3 
Here, coil L4 replaces the ring shown in 

Fig. 2 as R. 

secondary, so that the circuit would not 
tune too broadly, or the coupling be too 
tight, for good low -wave response. Subse- 
quent developments proved that loosening 
this coupling for short -wave reception in- 
creased the response enormously, by the 
previously- mentioned damping effect. Be- 
fore going any further, it should he pointed 
out that the circuit to be described was not 
primarily intended to supplant the antenna 
tuning circuit of the average receiver, but 
rather to work in conjunction with it. 

The secondary circuit (in the test set -up 
used by the author) is tuned by a .00035 -mf. 
condenser, Cl. This circuit has no ground 
connection, and is somewhat similar to an 
"acceptor" wave -trap. Reference to Fig. 1 

will show how this coil, L2, was connected 
to the aerial binding post of the receiving 
set through a small fixed condenser, C2, 
preferably of .00025- to .0001 -nif. capacity. 
The ground binding post of the receiver was 
connected to the grounded end of the spe- 
cial antenna coil, 1.1. When the completed 
acceptor circuit was enclosed in a shielded 
box and grounded, the tuning was found to 
he very sharp and selective. The receiver 
functioned well, and only on the station to 
which the acceptor was tuned. 

An Improved Arrangement 
While this acceptor was a step in the rigid 

direction, it had shortcomings; chief among 
these was the same tendency to tune sharply 
on the low wavelengths and broadly on the 
high, that was exhibited by the receiver 
itself. Increasing the capacity of the 
coupling condenser and loosening the coup- 
ling òf the primary did not help a great 
deal. 

It was felt that little success could be 
expected with this type of coupling; so it 
was decided to try inductance -to- capacity 
coupling instead. The circuit evolved is 
shown in Fig. 2. For the capacitative plate, 
or collector, in this circuit, there was used 
a copper ring, It, 21/a inches in diameter, 
leaving a 14 inch space between the coil and 
the ring. In this type of circuit the width 
of the ring determines the broadness of the 
tuning; using a sensitive .:et and a fairly 
long aerial, the best results were obtained 
with a ring 11/2 inches wide. In experiment- 
ing with a circuit of this nature, however, 
the width of the ring should be changed 
until the proper value is found, depending 
upon set design and local reception 
conditions. 

With a medium antenna and a conven- 
tional 6 -tube receiver, a wider ring of 
smaller diameter is suggested. One 2 inches 
wide, spaced t/$ -inch from the coil, would 
he about right. The ring may then be re- 
duced, thinner and thinner, until the selec- 
tivity band is the same at all frequencies. 

Fig. S 
A later development, best adapted to new re 
ceivers; since L4 must be tapped. L3 main- 
tains the desire,' width of the band at all points 

in the tuning range. 

In addition to its efficiency, this circuit is 
unique, as none of its counterparts have 
ever been treated in quite the saute manner. 

The Fixed -Ring Primary 
To analyze the action of Fig. 2, let us 

suppose that the ring is removed and the 
energy collected as in Fig. 1. The acceptor 
will tune very sharply at all frequencies, 
since it has no load or resistance across it. 
When the metal ring is replaced, the tuning 
of the acceptor will be proportionately 
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Fig. 4 
Cascading two filter units and ganging the vari- 
able condensers to increase selectivity further. 

broader at all frequencies; because absorp- 
tion losses have been introduced into the 
circuit. 'l'he principal advantage, however, 
is that these losses apply to all frequencies 
except that to which the acceptor circuit is 
tuned. The desired signal passes without 
any reduction in strength, while all others 
are effectively blocked out. This, of course, 
is due to the fact that the energy induced 
from the coil into the low -resistance ring is 
reduced in voltage but increased in current. 

Thus the "turn ratio" is very high; and 
only the signal that is tuned to maximum 
resonance in the còil will produce sufficient 
voltage variation across it to actuate the 
single -turn ring. (The writer did not find 
an improvement in conditions when using a 
ring that had been split to reduce eddy 
cu rrents.) 

As previously stated, since the losses due 
to absorption increase proportionately with 
the frequency, the tuning on the short waves 
will be much broader; whereas on the long 
waves it will remain normal as before. 

'l'he term "broad tuning" is not used in 
the same sense as "less selective "; what is 
meant is that the maximum point of volume 
on the dial will be extended over three or 
four degrees, instead of one -half to one de- 
gree, as before. Sharp tuning and selective 
tuning are two different things. 

Continuing the analysis of the circuit, it 
will be seen that it acts as an acceptor wave - 
trap; "absorbing" from the aerial only the 
frequency to which it is tuned and passing 
all others to the ground. The maximum sig- 
nal energy thus "absorbed" is applied di- 
rectly to the primary of the receiving set 
before it reaches the ground. This is a feat 
that cannot be accomplished with the con- 
ventional antenna tuning system of the aver- 
age broadcast receiver. 

(Continued on page 53) 

INSULATING 
COUPLING - 

o 

P 
5+ POWER 

'06000' 

Fig. 7 
A complete schematic circuit for a screen -grid receiver, incorporating the fundamental connections shown in Fig. 5. Condensers CI, C2 and C3 must be connected and insulated as shown above and described in the text. Full shielding is recommended. 
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The Radio Craftsman's Own Page 
This page is reserved for the readers of RADIO -CRAFT; we 
shall be glad to hear what they are doing in the construction line - 

especially when it contains the element of novelty 
have found to give remarkable results in 
certain cases where all other methods fail. 

A variable resistor It (Fig. 2) such as the 
Volmngrad, is placed across the secondary 
of the first or second A.F. transformer, 
whichever gives the best results (the second 
stage, of course, in a reflex circuit like that 
shown). This makes an excellent volume 
control. 

Fig. 1 
The method shown above, of insulating two 
tuning condensers which have a common metal 
shaft, will interest a good many craftsmen. 

TWO IDEAS FOR THE CONSTRUCTOR 
Editor, RADIO -CRAFT: 

There are many circuits in which a gang 
condenser could be used, if only the rotors 
were insulated. But, since the two rotors 
are connected by a common metallic shaft, 
if the condenser were hooked up in the or- 
dinary way, there would be a short -circuit. 
The problem of insulating the two shafts 
would seem insurmountable but, by using a 
by -pass condenser with a capacity of one 
microfarad or over (as shown in Fig. 1), 
the trouble may be completely avoided. Note 
that the connections ordinarily made to the 
rotor of the second tuning condenser are 
made instead to the bypass condenser C3. 
Because the capacity of the bypass is so 
high, the effective capacity of C2 will be 
changed less than half of one per cent., and 
the ganging of the condensers will be but 
slightly affected. The saine idea may be car- 
ried out with a three -gang condenser. 

I have found that the reason why many 
new circuits fail to achive the popularity 
they deserve is that the designers fail to pay 
enough attention to explaining the control of 
oscillation. They believe that a simple no- 
tation about "adjusting this or that balanc- 
ing condenser" is sufficient to enable anyone 
to build the set successfully. Many set 
builders, therefore, will welcome the follow- 
ing positive control of oscillation, which I 

Fig. 2 

Many constructors still cling to the reflex cir- 
cuit and will welcome Mr. Lindberg s sugges- 

tion, above. 

C. EDWARD LINDBERG, W8CIL, 
RFD. 2, Sherman, N. Y. 

THE MODERN BEN FRANKLIN 
Editor, RADIO-CRAFT: 

A neon lamp, of the kind used for tele- 
vision, will light up during static storms, if 
connected in series with an adjustable spark 
gap between the aerial and the ground; the 
gap should be about 1/32 inch, the adjust- 
ment depending on the amount of "static" 
present. With a Raytheon "Kino-Lamp," it 
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Fig. 3 
Try it if you want to! It is not the lightning 
stroke, however, which lights the tube, but 

stray "static." 

was possible to obtain light enough to read 
the print of a book held six inches from the 
glow. 

It is best to have the spark gap between 
the aerial and the lamp. 

PALMER STADCM, 
Box 67, Baker, North Dakota. 

SLIDING SHIELD COVERS 
Editor, RADIO -CRAFT: 

Tiring of removing and replacing eight 
screws each time he 
wished to change coils 
in his "New York 
'I'hnes" short -wave re- 
ceiver, the writer has 
for some time been 
using the arrangement 
shown, and finds it 
very convenient. 

Fig. A 
The problem of changing 
plug -in coils is greatly 
simplified in this ma Der. 

July, 1930 

Fig. 4 

Mr. Luebbers' unusual circuit is described on 
another page. What would you call it, anyway? 

The box shields used in this set are of the 
Haumarlund two -compartment type. The 
two extra corner pieces and partition, which 
ire unused in the original arrangement, are 
utilized in constructing the sliding covers. 

The corner pieces are screwed to the sides 
of the shields, grooves inward, as shown in 
the picture reproduced here. From one of 
the original shield tops are cut two pieces, 
3% x 7% inches, which are screwed per- 
manently across the fronts of. the shields. 
Four brackets, formed from 21/4 x % inch 
aluminum strips, are used to brace the rear 
corners of the shields. The sliding covers, 
cut from the partitions mentioned above, are 
51/4 x 8 inches. 

The most satisfactory method of cutting 
the aluminum for the stationary and sliding 
tops is by means of a sharp -pointed instru- 
ment and a straightedge, scoring the metal 
deeply on both sides; after which, bending 
it two or three tinges will snap it cleanly 
across. If tinner's snips are used for this 
operation, considerable work with a file will 
be necessary before the covers can be made 
to slide easily. The strips from which the 
brackets are formed may, of course, be cut 
with snips. 

It may prove necessary to widen the 
grooves, in which the covers slide, by prying 
with a screwdriver; in this case, their inner 
surfaces should afterwards be smoothed with 
the tip of a knife blade. Some sort of 

(Continued on page 54) 
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The Cooperative Radio Laboratory 
A discussion of some facts and some fallacies about push -pull 
amplification, and a direct- coupling push -pull system of the di- . 

rector's own design 

By DAVID GRIMES 
TIIE two preceding installments of 
the Cooperative Laboratory section 
(in the May and June issues of 
ltwato- CRA}-r) have dealt with the 

"direct -coupled" amplifier -more properly 
"direct -resistance coupled " -at present so 
much in the public eye. 'l'hej' have brought 
out the fact that, hitherto, resistance coup- 
ling in its usual form, employing a coupling 
condenser, has given the best quality . for . 

the stoney. - 

The two principal obstacles to a more 
general acceptance of this circuit have been 
considered, and are here recapitulated. They 
are: first, the use of a resistance -coupling 
device in the plate circuit of a tube necessi- 
tates the aiiplication of a higher plate volt- 
age, in order that the same actual potential 
may be impressed across the tube itself. 
Secondly, the grid of the last audio tube 
"chokes up" on the least little overload. 

With the 'advent of the "l3" socket -power 
unit, it became an easy matter to obtain the 
needed higher plate voltage; but the chok- 
ing effect caused the idea of resistance 
coupling to remain much in the background. 
There seemed to be no way to escape this 
undesirable grid choking, other than the 
direct- resistance coupling system of ampli- 
fication; which has forced its way to the 
fore for this very reason. This subject has 
been fully covered before; so, for further 
details you mire referred to the two previous 
issues. 

Fig. 1 
Showing the enormou., voltage demand of the 
direct -coupled amplifier. requiring special power 

supply. 

The proposition which we wish to set 
forth is, that the present direct- coupling 
system has certain limitations which pre - 

'u elude its ready adoption by the general ex- 
perimenter. One of these is in the fact that 
n special power pack is required for its 
proper operation; while many fans have 
been led to understand that the supreme 
quality obtained by the circuit arrangement 
is due primarily to the direct coupling, and 
not to the mere fact that it is resistance 
coupling. So the cost and trouble of the 
extra pack has been tolerated. 

Now, realizing that the real quality of 
the contraption is the natural result of the 
resistance -coupling principle, and bearing 
in mind that the only limitation is grid 
choking in the last audio stage, it would 
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been well known not only to the 
engineering profession, but also to con- 
structors and experimenters. In these 
pages, each month, he describes the 
latest circuit developments in simple 
language. 

seem best to proceed along the proper sci- 
entific lines to overcome the grid choking 
limitation, so that the regular, standard re- 
sistance system could be adopted -thus util- 
izing the average power pack and escaping 
the extra expense. 

Demands on Rectifier System 
First, let us see just why the special 

power pack is required. Reference is here 
made to Fig. I; if we start with the first 
tube VI, a '24 type, we will note that it 
should have a plate voltage of 180, accord- 
ing to the best tube practice. Then the 
grid bias for the power tube is obtained 
fr the plate voltage drop across R2; 
which represents another fifty volts which 
has to be supplied to the low end of the 
plate circuit of Vi. Since this plate supply 
comes entirely front R3, the cathode resistor 
in the power stage, it is necessary for the 
filament of the '45 to he so much above 
ground potential. Hence, the plate source 
for V2 must supply voltage equal to that 
needed for the '45, plus that across the 
cathode resistor supplying the plate circuit 
of the '24. 

A little arithmetic reveals the rather 
startling fact that the "B" unit must have 
an output of about 500 volts -when we count 
the drop which always occurs across the 
output transformer 'r in the plate circuit 
of the power tube. Such a strain on the 
rectifying tube is severe; and the only 
reason for its somewhat peaceful operation 
is the low current which it is called upon 
to supply at that pressure. This very pre- 
dicament eliminates it as n source of `B" 
current for the rest of the radio receiver; 
it must he, truly, an extra pack. The cir- 
cuit details of Fig. 1 are self -explanatory; 

There is no need to use space to point out 
the obvious circuit connections. 

Since grid choking caused by excessive 
grid swing is the only stumbling -block in 
the way of using standard resistance coup- 
ling, and standard resistance coupling re- 
quires only the normal voltages for the 
tubes (since each tube obtains its plate 
voltage direct from the source of supply, 
without grabbing it from another part of 
circuit) it should be obvious that we must 
seek some circuit which cases the grid swing 
without sacrificing signal strength. Push- 
pull coupling suggests itself immediately. 

Push -Pull Peculiarities 
Since push -pull coupling is more or less 

familiar to von, we will merely point out 
the factor with which we are at present 
concerned. It will be noted that the sec - 
ondary of Ti is cut in half (Fig. 2), and 
that the grid swing or signal is really di- 
vided into two equal parts. The center tap 
being ,grounded, the upper portion of' the 
signal is applied to the grid of V2, while 
the lower half of the signal is applied to 
the grid of V30. The important thing to 
note is the opposite polarities of the two 
1:11f-signals. At the instant under considera- 
tion, the signal is positive on the upper grid 
and negative on the lower grid; this is the 
prime requisite for push -pull amplification. 
unless the two applied signals are of oppo- 
site polarity at any given instant, the sys- 
tem will not function. 

But, if push -pull is the obvious answer, 
why has it not been incorporated, long be- 
fore now, in the resistance -coupling circuit? 
Well, it is easy to see that the arrangement 
of Fig. 2 is a transformer circuit of a type 
in use for several years. But transformer 
circuits are not resistance -coupling combi- 
nations, and therefore are costly, if real 
tone quality is demanded. The real problem 
is to devise some push -pull arrangement for 
a resistance -coupled amplifier. This has 
proved to be the sticker. 

Many, many ideas have been presented 
hut most of them are erroneous in concep- 
t'on; to illustrate this, Fig. 3 is presented. 
The inventive novice starts in by tapping 

Fig. 2 
The standard gush-gull swum cuts in two the 
grid swing on cala tube: note the apposite grid 

polarities. 
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Fig. 4 
The introduction of the phase -shifting tube V3 between the plate of VI and the grid of l'4 makes 
possible push -pull operation with resistance coupling. The problem is to balance the push -pnli 

signals. 

the plate coupling resistor R2, in a similar 
manner to the tap on the input winding of 
the push -pull transformer. A graver error 
could not possibly be made; he has forgot- 
ten that, at any given instant, the signal 
at the tap is in the same direction as the 
signal at the top of the resistor. If the 
grid of V2 is plus, then the grid of V3 will 
be plus-only the signal will be of reduced 
magnitude at the tap. The saine signal po- 
larity on the two push -pull grids will re- 
sult in opposing currents, in the push -pull 
plate circuits; and these will practically 
wipe out the signal response in the speaker, 
if the two '45s have similar characteristics. 

An Ingenious Device 
No, it is necessary to secure some sort of 

"phase reversal "; so that the lower portion 
of the signal input, on V3, will be "out of 
phase" with the upper portion of the im- 
pressed signal on V2. The split primary 
on a transformer will do this, but a tapped 
resistor will not. 

Fig. 4 is next furnished to aid in our 
development progress. It shows a very 
ingenious stunt which has attracted consid- 
erable attention in this country and abroad. 
Only recently we noticed an English pub- 
lication, Experimental Wireless and the 
Wireless Engineer, had in 1929 extolled the 
possibilities of this "extra -tube" resistance - 
push -pull circuit. Keeping in mind the need 
for reversal of phase in the lower channel 
in the push -pull system, the use of the 
extra tube becomes rather apparent; it is 
employed only for this phase- shifting. The 
success of the arrangement depends on the 
simple principle of polarity turn -over, which 
occurs in a resistance -coupled tube. When 
the grid of V3 is positive (relatively posi- 
tive by the impression of the incoming sig- 
nal) the plate current increases, resulting 
in a drop of plate voltage at the top of the 
resistor R5. Such a change in the potential 
at this point is equivalent to a negative im- 
pression, which is then applied to the grid 
of V4. We thus have plus on the grid of 
the phase -changing tube V3 and minus on 
the grid of the subsequent tube V4 which, 
in this case, is made the lower channel of 
the push -pull tube circuit. 

There is still another requirement for 
satisfactory push -pull operation -the signals 
on the two channels must be not only com- 
pletely out of phase, but of practically equal 
potential for all frequencies. The extra tube 
thus introduces added difficulty while per- 
forming its duties as phase or polarity 

shifter. There is no easy way to prevent 
the tube from amplifying, according to its 
wont; so, if we are not careful, the reversed 
signal will arrive at V4 with more "pep" 
than the upper -channel signal at V2, which 
has not been placed through an additional 
tube. (This is particularly likely to occur 
at one extreme or the other of the audio 
band.) The trouble is partially remedied 
by tapping off only a small portion of the 
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Fig. 3 
.4 rcry ingenious method of obtaining push-pull 
resistance coupling; the trouble is, it doesn't 

work. Observe the opposing grid polarities. 

output energy of the first tube VI, which 
feeds into the push -pull combination. The 
amount of tapping is adjusted to balance 
exactly the gain from the extra amplifica- 
tion. It should be clear, if the gain of the 
tube is about five (considering its normal 
"mu" as somewhat reduced by the high plate 
resistance and the consequent lowered plate 
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voltage), that the reduction of energy 
through the tap should be in the same pro- 
portion. This accounts for the tap being 
located four -fifths down on the plate re- 
sistor Rl -112. 

Such a scheme as that of Fig. 4 has the 
disadvantage of introducing an extra tube, 
which adds little in the way of efficiency and 
much in the way of complications. For this 
reason it has never proved very popular 
among the engineering profession, though 
it has been known for sonic time. 

Push -Pull Resistance Coupling 
We therefore are bound to offer the sug- 

gestion outlined in Fig. 5. The '24 input 
tube operates in the regular fashion, and 
the departure lies wholly in the method of 
obtaining the 'equal, and 180° out -of- phase, 
potentials for the following push -pull tubes. 

The simplest manner of following the cir- 
cuit is to proceed with the upper channel, 
for this functions exactly like the standard 
resistance -coupled circuit. In this respect 
there is no difference. The one -half megohin 
resistor R1 acts as the plate coupling unit, 
while the four meg. resistor Iì3 in the 
screen circuit merely acts as the voltage re- 
ducer to allow the proper potential to reach 
the screen -grid. The by- passing 0.2 -mf. 
condenser serves to keep' the screen -grid at 
the cathode potential, so far as alternating 
currents arc concerned. Even the 10,000 - 
ohm resistor 114 in the immediate cathode 
circuit, by- passed by the 1.0 -mf. capacity 
Cl, is nothing unusual; since it furnishes 
the grid bias for the tube. 

But from here on, the innovation starts! 
The cathode circuit of V2 does not then 
return to ground, but passes on through a 
resistor R2, with a value about twice as 
high as that of the plate resistor R1. The 
voltage drop across this unit furnishes the 
impressed signal for the lower push -pull 
channel. A short study will reveal the un- 
usual result. As a relatively positive swing 
of the incoming signal is impressed on the 
grid of the '24 tube V2, the plate current 
increases according to Hoyle (or any other 
authority in whom you have confidence). 
As previously explained, this results in im- 
pressing a negative potential on the grid of 
the following push -pull tube V3. Simul- 
taneously with this action, another is taking 
place because of this same increased plate 
current. The drop in potential across the 
lowest cathode resistor R2 lias been In- 

2MEG1 '17 
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Ti '24 .01 -MF. 45 
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OHMS .. 
12V. A C. 8+300V 

Fig. 5 
The method illustrated above, devised and tested by 111r. Grimes, obtains direct push -pull resistance 

coupling. The reason for the different values of 121 and R2 is shown in Fig. 6. 
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creased, and such an increase effects a posi- 
tive potential on its associated push -pull 
tube, V4. Hence, we have plus on the top 
channel and minus on the bottom channel, 
by one and the sanie change in plate cur- 
rent. Of course, the reverse action takes 
place in each circuit, when the impressed 
grid signal on the '24 tube V2 is reversed. 

'l'he additional requirement of equal volt- 
age on both channels is governed entirely by 
the relative values of the plate and cathode 
coupling resistors R1 and R2 and, in this 
case, you will note the difference in the two 
values. The plate unit R1 is only one -half 
nuegohm, while the cathode coupling unit R2 
is double this value. This was worked out 
first purely by experiment, and the values 
were chosen to give equal gain through the 
parallel paths. The reason for the apparent 
unbalance is not so obvious on the surface. 
It was some time before the true cause was 
unearthed. 

Internal Tube Action 
To go further into this particular rami- 

fication of the subject, the reader should re- 
fer to Fig. 6, where the cathode and heater 
of the '24 tube are shown on a little larger 
scale. Little thought has been expended on 
the action between heater and cathode is 
the heater -type tubes. Few circuits are 
concerned with this phenomenon; a fact 
which perhaps explains the dearth of in- 
formation on the subject. Nevertheless, we 
are quite vitally concerned with this action. 
It seems that the heater acts in every re- 
spect like the filament of an ordinary tube, 
in that it is a prolific source of electrons. 
This is not serious except where the cathode 
is operated at a considerable positive poten- 
tial (above ground); as in the case we are 
considering. Under the circumstances, the 
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cathode becomes a miniature plate, drawing 
electrons from the heater. The path be- 
tween the two elements thus becomes a re- 
sistance, similar to that to which we are 
accustomed in the three -element tube. Then, 
if you study the layout carefully you will 
see that this resistive circuit is in parallel 
with the cathode coupling resistance -hence 
the need for snaking this value higher than 
the plate resistance. It so happens that the 
resistance of the heater leakage path just 
described is about one ntegohnt -so the two 
parallel paths together constitute a total re- 
sistance of half this value, or about equal 
to that of the one -half megohns in the plate 
circuit. 

And, by the way, the leakage path re- 
mains at that high one -meg. value only 4f 
the potential of the heater itself is around 
fifty volts, positive. For instance, if the 
heater of this tube should merely be 
grounded, so that the total voltage between 
the cathode and heater would he around 60 
(the potential of the cathode, above ground), 
then the flow of electrons would he appre- 
ciable and this path would be almost a short 

St) many entries, most of them ac- 
companied by letters in long hand. 

have been received in the Prize Slogan 
Contest just ended, that it has been 
impossible for the Editor to read and 
pass upon all of them - in the short 
time before the forms of this issue go 
to press, nearly a month before pub- 
lication. The announcement of the 
winning entry, and of others meriting 
honorable mention, will be made in 
the August issue of RADIOCRAFT. 

'24 
CAP v 

R3 I 10.t1(10 4 
OHMS 

I MEG. 

2 

~ 
.01-MF. 

I MEG. 

rR1 

01-MF. 

'X' 8+180V. 

Fig. 6 
Showing Goo a current between heater and 
cathode of a '24 tube introduces parallel con- 

ductance into the plate circuit. 

circuit. No, the voltage of the heater to 
ground must be about equal to the voltage 
of the cathode to ground, to reduce or pre- 
vent this flow. The best practical solution 
lies in running the 24 heater off the -same 
heater winding as the push -pull '45 tubes 
\-3 and V4. You will recall that these fila- 
ments are run at a potential of fifty volts 
positive above ground, in order to provide 
the proper grid bias on these tubes. This 
gives us a very convenient source of a fifty - 
volt heater circuit. 

It is not possible to run the '24 heater 
from an ungrounded or insulated winding - 
that is, to leave open the connection at "X" 
in Fig. 6. Hum is introduced by such an 
attempt. The push -pull scheme which we 
have outlined in this article is quite new and 
well worth sottie experimenting. Perhaps 
you will be the one to unearth some of its 
still hidden possibilities. 

Review of Recent Radio Literature 
Publishers of radio books, and manufacturers issuing material of interest to the industry, the trade, the 

Service blot or the experimenter, arc invited to submit them for review. 

PRACTICAL RADIO CONSTRUCTION 
AND REPAIRING, by James A. Moyer 
and John F. Wostrel. (Second Edition.) 
Cloth, 5 by 71/2 inches; ix, 353 pages. 
Illustrated with diagrams and tables. 
Published by McGraw -Hill Book Co., New 
York City. Price, $2.50. 
This work is uniform in appearance with two 

others, Practical Radio and Radio Receiving Tubes, 
by the same well -known authors; and the three 
form a "radio construction library" for the con- 
structor and the student, as well as a convenient 
reference set for the Service Man. All are of an 
exceedingly practical nature, and this work espe- 
cially so. it was first issued three years ago, and 
the amplified edition described here is forthcoming 
in answer to an urgent demand for the extension 
of the scope of the work to cover the new prin- t ciples of commercial receiver design. 

Practical Radio Construction assumes an ele- 
mentary knowledge of radio, such as that contained 
in its companion book, Practical Radio. It avoids 
theoretical considerations, as much as possible, and 
shuns formulas, going straight to the point. Be- 
ginning with the first necessity, the antenna installa- 
tion, it reviews successively: tools and test equip- 
ment; sources of electricity for operation; amplifiers, 
both radio- and audio -frequency; receiver construc- 
tion; resistance and impedance coupling methods; 
the building of sets of several types, including the 
superheterodyne and the short -wave receiver; loud. 
speaker construction; eliminators and chargers, and, 
finally, a 76 -page chapter on trouble shooting brought 
up to the present styles in receivers. A few of the 
late sets are diagrammed; but the nature of the 
work is to educate the reader to understanding 
diagrams and circuits, rather than to compile them. 

A systematic guild to set diagnosis, as well as a 
radio vocabulary, is included. 

The style is clear, and the book may be com- 
mended for the practical constructor who wishes 
only that side of radio; while with its companions 
it provides a sound basis for the acquirement of a 
more thorough and scientific grasp of the whole 
subject. Since the vogue of short -wave broadcasting 
and reception is reviving the listener- constructor 
who studies his entire receiver as well as the dial, 
we may anticipate increased demand for works of 
this nature; as well as among serious students of 
servicing problems. 

R. T. A. SERVICE MANUAL. Published 
by the Radio Training Association of 
America, Inc., Chicago, Ill. Introduction 
by Arthur G. Mohaupt. Flexible leather 
loose -leaf binder, 5t /, by 81/4 inches. 64 
pages. 19 illustrations. Sheets printed 
on one side only. (Not sold.) 
The facility with which a small, flexible loose- 

leaf booklet of this type can be carried in the 
pocket makes it especially useful to a busy Service 
Man. Its loose-leaf form enables it to be kept 
up -to -date, more and more complete as additional 
pages are published. 

The first 26 pages cover general servicing in- 
formation; the important phases of installing, serv- 
icing, and repairing commercial radio receivers are 
covered in a brief and concise manner. While no 
illustrations accompany this text, it is so written 
as to be easily understood by all who have a fair 
grounding in radio theory and practice. Special 
emphasis is made on the importance of ethical con- 
siderations to the Service Man, and many valuable 
hints are given as to personal appearance and con- 

duct in stealing with the customer. For those who 
need it, these tips will no doubt be of value; 
although it may be queried whether a book on 
ethics will materially alter any reader's character. 

('ages 27 to 50 inclusive were omitted from the 
copy which we have in our hands for review; but 
are to be furnished later. 

The remaining part of the book, pages 51 to 88 
inclusive, gives service data of commercial radio 
receivers; comprising, together with the diagrams, 
brief descriptions of the set, type of circuit, tubes, 
resistance values, and voltage values; in fact, all 
the usual information required by the Service Man 
for making a quick analysis of the particular set. 

Data and schematic diagrams of the following 
sets are given, in the pages already issued: Philco 
Models 65, 76, 87 and 95; Majestic Models 71,'72, 
91 and 92; Bosch Models 28, 48 and 49; Kennedy 
Models 10 and 20; Kolster Models K -43 and K -44; 
Atwater Kent Models 55 and 60; Amrad Model 81; 
Stromberg- Carlson Models 641 and 642; Edison 
Models R -4 and R -5; Victor Models R -32, 14 -52 
and RE -45: Erla Model 224. 

This manual, together with a set analyzer, is 
furnished only to students of the radio service 
course conducted by the publisher. (C. J. F.) 

RESISTOR REPLACEMENT GUIDE. 
Loose -leaf folder, containing 16 sheets of 
diagrams and tables, 8a %% by 10% inches. 
Published and distributed free to service 
stations 1w the International Resistance 
Co., Philadelphia, Pis. 
This is what a good many Service Men have been 

asking for; it is a compactly- arranged tabulation 
of the data about each resistor, in each of a great 

(Continued on page 55) 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 
please observe these rules: 

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

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

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

appearance of its answer here. 
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. 
Replies, magazines, etc., cannot be sent C. O. D. . 

"AERODYNE SIX"-TROUBLE 
SHOOTING 

(69) Mr. A. B. Schodnover, Cuyahoga Falls, 
Ohio. 

(Q.) I have an "Aerodyne Six" that I built 
two years ago. I could never get over 1200 miles 
with it; and now it is good for only about thirty - 
five. When the second R.P. tube is removed, the 
volume is increased, but not the distance; some- 
times, removing the first R.P. tube has the sanie 
effect. What is wrong and how can I correct the 
fault? For your convenience, the diagram has been 
forwarded to you. 

(A.) We believe the major cause of the trouble 
lies in the old- fashioned design of the receiver; the 
tubes used and climatic conditions may cause a 
considerable variation in the performance of the set. 
It may be presumed that the ganged stages have 
lost their alignment. Trimming condensers should 
be placed in shunt to the tuning condensers, as 
shown in dotted lines (Fig. Q69). These may be 
of the type adjusted by a screwdriver, or of the 
knob-control type suitable for mounting on the front 
panel. If the parts have been placed symmetrically, 
as regards the electric fields of the instruments, it 
will be convenient to use the former type of bal- 
ancing hondensers. Otherwise, the circuits will not 
tune exactly the same at all points in the tuning 
range; some will require re- balancing. In the latter 
case, the panel- controlled instruments are to be 
recommended. 

If the individual stages are not sufficiently isol- 
ated, circuit oscillation may result before the maxi- 
mum signal amplification possible has been obtained 
through the tube. The remedy here is to carefully 
check the possible feed -back conditions existing in 
the set. A successful means of mitigating the effect 
of feed -back coupling is the use of series grid 
resistors, each of 500 to 1000 ohms. They are placed 
between the tuned circuit and the grid of each tube, 
(VI, V2, V3) at the points marked X in the dia- 
gram. This will necessitate moving the potentiometer 
arm more toward the negative end; resulting in 
greater signal amplification and less "B" battery 
consumption. 

Remove all fixed condensers and test them for 
leakage. 

Improved tone quality and better control of de- 
tector sensitivity will result if the detector tube \'4 is 
"parallel -plate- feed" connected to the first A.P. 
transformer, Tl. (This change is shown in detail 
at lower left of complete diagram.) A .001 -mf. con. 
denser should be connected as shown at C10, and 
the capacity of C6 should be changed from .006 - 
mf. to 2.0 -mf. 

Remove tubes VI and V2, and tune in a powerful 
local station, using only V3, V4, \'5 and V6. Now, 
try several tubes in the third R.P. position ("3), 
noting the setting for the trimming condenser in 
shunt with C3. hest results will be obtained (the 
circuits will be less likely to go out of balance at 
one extreme or the other of the tuning band) if a 
set of four tubes (for the three R.P. and detector) 
can be obtained which do not necessitate any change 
of the trimming condenser. 

Details of the parts used in this kit set arc as 
follows: LI, L2, L3, L4, Aero coil kit No. U -16; 
C1, Hammarlund, .0005 -mf.; C2, C3. C4, Ilammar- 
lund, .0005 -mf. (ganged); CS, Carter, .00025 -mf.; 
C7, C8, Tobe, 1.0 -mf.; RI, Yaxley potentiometer, 
200 ohms; R2, Yaxley 6 ohm rheostat -switch; R3, 
Yaxley 1 -ohm fixed resistor; R4, Tobe 2 -meg. leak 
with Polymet mounting; TI, T2, Silver - Marshall 
No. 220 A.F. transformers. Except for a '12A 
power tube at \'6, type '01.\ tubes are used. C9 
(in the lower sketch) should be 0.25 -mf., and R5 
a variable resistor with 100,000 -ohm maximum. 

(Q.) After the power is turned on, it is neces- 
sary to jar a certain 1929 -model Atwater Kent to 
start it playing; and the volume must be constantly 
controlled by hand. What is the cause and how can 
it be overcome? 

(A.) The trouble is almost certainly due to a 

poor connection, either in one of the instruments or 
at a juncture. However, the trouble may be ex- 
ternal to the set; check the condition of the aerial, 
lead -in, and ground. With a voltmeter, test the 
filament supply with a voltmeter to determine 
whether the source is a steady one. Make sure there 
is no break in the reproducer leads. 

f 
FELD COILS OF 
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RELAY 

3RD BRUSH 
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DIFFERENT CHARG- 
ING RATES AT 
VARYING SPEEDS) 

(Fig. Q70) Since the field coils of an auto- 
mobile generator are excited by the battery, 
reversing the battery connections automatica lly 
reverses the polarity of the generator. so that 
the battery will be properly charged with either 

connection. 

AUTOMOTIVE RADIO CONNECTIONS 
(70) Mr. W. A. R. Miner, Mildred, Pa. 

(Q.) In the article "Simplified Automotive Radio 
Installation," in last month's RADIO -CRAFT. Mr. 
Egert states: "If the 'A -' is grounded, the re- 
ceiver is connected up as shown. if the 'A +' is 
grounded to the car frame, reverse the battery 
connections and make the car frame a negative 
ground, instead. This will change nothing except 
that it reverses the reading of the ammeter on the 
instrument board; accordingly, reverse the con- 
nections to the meter and everything will then be 
in proper shape." I beg to differ with him. 

If he does not reverse the connections on the 
generator he will have the firmest case of run-down 
auto battery he ever heard tell of. You see, when 
the positive terminal of the battery is connected 
to the frame, the positive side of the generator is 
also grounded; so that when the battery terminals 
are reversed those on the generator should also be 
reversed. I may also say that those of the gen- 
erator are inside the generator case and, in most 

(Continued on page 6) 
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(Fig. Q69) The " Aerodynd Six" was in its day a very good receiver; with certain refinements introduced, it will serve those whose needs are satisfied 
by a battery- operated set. A few simple changes are sinnen by the dotted lines and Xs in the original circuit, above; and the recommended "parallel - 

plate feed" detector circuit is given at the lower left; the plate should be by- passed to ground by C10 in either case. 
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Modernizing the Old 
Receivers 

(Continued from page 10) 

in many cases, it will be found desirable to 
reduce the plate voltages below the rating 
of the '26 tubes, to prevent oscillation. 

It should be noted that the power chokes, 
of the usual 30- henry, 60 -to -100 millianp, 
rating, are shown here connected in the 
negative lead of the power unit. However, 
they may be connected in the positive lead, 
at the points marked X, with practically no 
change in performance; the latter connec- 
tion is the more usual one. Both methods 
are used in commercial sets. 

Taking Out "Bugs" 

If there is any variation from normal 
operation when the conversion is completed, 
it is advisable to check the tubes, either by 
substitution or by test. Both methods, in 
fact, should be followed because, very often, 
tubes will give perfect readings when the 
ordinary test instruments are used, but do 
not function well in the receiver. 

Special attention should be given to plac- 
ing the power supply unit, when the job is 
ready for installation. If care is not taken 
to keep the pack at a sufficient distance 
from the converted set, inductive coupling 
between the two units may cause consider- 
able hunt. If the power transformer is not 
well- designed, I may result, due to the 
electrical center being different from the 
mechanical center. A defective center- 
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168 Pages 
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tapped filament resistor, in which the elec- 
trical center is not the mechanical center or 
tap, will cause a certain amount of hum. 
For this reason it only be desirable to use 

center -tapped units in which the tap posi- 
tion is variable; there are several mikes of 
these. The grid leak and detector, in the 
remodeled circuit, have been changed from 
the standard Atwater Kent connection (leak 
directly to filament) to the more conven- 
tional shunt circuit shown in the schematic 
diagram. 

(A.C. tubes have a tendency to cause a 

greater degree of feedback than battery 
tubes of the sante general characteristics 
and, for this reason, some other plan than 
reducing the "13" potential applied to the 
R.F. tubes may be advisable. For example, 
the values of 115 and 116 may be increased; 
either changing the resistor or adding a re- 
sistor in series with each one; the former 
is preferable as it keeps the grid leads short 
-Editor.) 

The parts used, and values, to make the 
changes shown, are: one UY socket, for V4, 
one ABC transformer, with five secondaries 
of the voltages shown at P'l'; one condenser 
bank, with values as follows -C1, C2 3 -tuf.; 
C3-C4, 2 -oaf.; C5-C6-C7, 1 -utf.: the first 
three should he able to stand a 600 -volt 
D.C. test. The voltage divider 111 may 
be up to 20,000 ohms with movable bands, 
and should be able to earn- 100 milliamperes. 
112 is 400 ohms, 113 2,0011 ohms; and 114 may 
be any suitable volume- control resistor. ChI, 
Ch2, as used by the writer, is a dual choke 
in one housing. The center -tapped resistors 

11 , 118 and R9 are 20 ohms each. 1t5 and 
116, found in the original circuit, are 800 

Mule:. Any standard kit for a 71 power pack 
is usable. 'l'he entire cost, for parts of the 
best quality, should not run over fifteen 
dollars to the dealer or Service Man. 'l'he 
method described can be very easily applied 
to any of the popular five- or six -tube 
battery receivers. 

(Further improvement in these Atwater 
Kent receivers along time lines of audio 
quality may be effected by replacing the 
audio transformers Ti and T2 with more 
modern units; it is recommended that the 
builder change, at least, 'l'1. Particular 
stakes are not named, for every radio man 
has his personal preferences. The primary 
of this transformer, also, should be by- 
passed to ground by .006 -mf.- Editor.) 

In a subsequent article, the necessary de- 
tails of renovating another old -time favorite 
receiver will be explained. 

Fidelity or Volume? 
(Continued from page 21) 

The magnetizing force of course now be- 
comes zero; but because of the retentivity 
of the iron, the magnetic density is not zero, 
but has the value indicated by ob. Now 
let us turn on the current again. The mag- 
netization returns again to the value it had 
before, but by a different path on the graph. 
It returns by time path bda; whereas before 
it dropped by the path acb. There is thus 
formed a minor loop which, of course, has 
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classified cross index designed to bring 
together radio references under one 
heading having relations in common. 

All circuits new and old are de- 
scribed by word and picture and every 
part and apparatus used in Radio is 
explained and made understandable by 
means of photographs and drawings. 

The volume is printed upon fine 
paper -bound in full black Keratol, 
marbled paper fly leaves and end 
sheets, with the title stamped in gold. 
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Money Order for $1.75) 
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no particular significance, (because we al- 
ways operate with the switch on) but leads 
to ideas of what happens under operating 
conditions. 

Why Inductance Decreases 

The curve act, is part of the hysteresis 
loop, indicated by the broken line. Now let 
us turn the set on, and leave it on. We 
are operating at the point a of Fig. 713, 
which is a tip of the hysteresis loop shown 
as a broken curve. Now let us tune in a 
signal which is, of course, alternating cur- 
rent. During half the cycle the signal cur- 
rent adds to the magnetization, and during 
the other half it subtracts. So a minor loop 
is formed with the point a at its center. Ac- 
cording to our definition of inductance, and 
since we are only interested in the change 
of flux which the alternating component 
produces, the effective or apparent perme- 
ability is the slope of the line joining the 
tips of the minor loop; that is, the slope of 
the line cd. It is clear that this is much 
less than the slope of the major hysteresis 
loops. Furthermore, it varies with the size 
of the minor loop and its location on the 
major loop. The effective inductance varies 
proportionally with the effective permeabil- 
ity. The further the minor loop is from 
the origin o, the less is its slope; the greater 
the minor loop, the greater is its slope. 

So, the greater the D.C. component in the 
transformer, the less is the effective induc- 
tance for a given signal strength. Also, 
the greater the signal strength for a given 
value of D.C. component, the greater will 
be the effective inductance. Of course, we 
are assuming that the operating point is not 
too near the condition of saturation. 

The curves of Figs. 6, 8 and 9 show these 
effects as measured experimentally on a 
commercial transformer. In Figure 6 the 
inductance is seen to increase with the alter- 
nating signal current, as also in Fig. 8 with 
the alternating signal voltage applied to the 
transformer terminals. Also, the greater 
the direct -current component in the wind- 
ing, the lower is the inductance curve. The 
effect of the D.C. component on the induc- 
tance is shown very clearly by the curves 
of Figure 9. The lower curves of Figs. 6 
and 8 becomes flattened as the signal com- 
ponent is increased; because the D.C. com- 
ponent is so great that saturation is being 
approached. 

Effect of Strong Signals 
It is interesting to note what happens in 

a transformer which is connected in the 
plate circuit of the "C" bias detector. As 

y the signal strength applied to the grid of 
the detector increases, it is well known, the 
constant current in the plate circuit of the 
detector increases; so that we should expect 
the effective inductance of the transformer 
to decrease. On the other hand the in- 
creased alternating (signal) component 
tends to uphold the effective inductance; so 
that we should expect the inductance of the 
transformer connected to the detector to 
remain substantially unchanged. What ac- 
tually happens is shown by the broken curves 
of Figs. 8 and 9. The tendency of the in- 
ductance to remain unchanged is clearly in- 
dicated; actually the change is not great, 
being hardly more than ten per cent. 

Fortunately, the changes of inductance 
due 'to changes of signal strength are not 
great, but they must be borne in mind when 
designing transformers and chokes; and due 
provision must be made to avoid saturation, 
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Be the first one to own the "Ten Tools in 
One" in your own town. 
Send your order today, pin a dollar bill to 
coupon below and the shipment will go 
forward to you the same day order is 
received. 

GRENPARK COMPANY 
245 Greenwich Street 

New York, N. Y. 

Grenpark Company, PG 7 

XS Greenwich Street, 
New York, N. Y. 

Enclosed find $1.00 for which please send 
me prepaid your "Ten Tools ln One." 

Name 

Address 

Town State 

Tempered Steel 
Screw Driver 

$ 1.00 

,¡ eec slss 
tiv. 

tie'?A 

etr 
ee, 

Bottle 
Opener 

High Carbon 
Knife Sharpener 

5' Inch 
Steel Rule 

Cork 
Screw 

Adjustable 
Screw Weigh 

Seale 
15 Pounds 

Table of 
Weights 

and 
Measures 

Can 
Opener 

Weigh Scale 
Hook 

Only 
10 Inches 

High 

Mail Coupon 
Send for Yours 

TO -DAY 

HOTEL 

EMBASSY 
BROADWAY AT 7O' "ST. 

NEW YORK 

400 LARGE LIGHT MIS 
All WITH BATH 

S2S0A DAY FOR ONE PERSON 

$350A DAYAND UP FORT*VO 

Special Rates for Permanent 
Guests 

S 

tl 
1 

A) 

FINE RESTAURANT 
REASONABLE PRICES 

Club Breakfast, 300 to 500 
Luncheon, 750 

Table d'Hote Dinner, 51.00 

, EDMUND P. MOLONY 
Manager 

1 

Orders -Inquiries 
Can be 
:cured 

by 
1AI L 

6 Q, 
Pag ., o_.. 

set!d 
fort Fitts 

POLK' /REFERENCE BOOK 
and Mailing List Catalog 
Gives counts and prices on over 8.000 
different lines of business. No matter 
what your business. in this book you 
will find the number of your prospec- 
tive customers listed. 
Valuable Information showing how to 
use the mails to secure orders and In- 
quiries for your products or services 1s 
given. 

Write for FREE Ow 
R. L POLK & CO., Detroit, Mich. 

Largest City Directory PublIC,ers in the 
World, Branches In Principal Cities 

Mailing List Compilers -Business Statistics Producers of Direct Mail Advertising 

July, 1930 

which would cause more trouble, by lower- 
ing the inductance, than the advantage of 
keeping the inductance at a constant value. 
For, as indicated by the curves, large D.C. 
components tend to keep the effective in- 
ductance constant for large signal compo- 
nents; but the general level of the curve luis 
been greatly reduced, especially for small 
signal components. 

Variations of inductance in transformers 
and chokes may be interpreted in terms of 
fidelity of reproduction as mentioned before. 
The greater the inductance (or impedance) 
the better will be the response to lower 
audio frequencies. In voltage amplifiers, 
the gain will be increased as the inductance 
is increased; while, in power amplifiers, the 
inductance may be varied considerably with- 
out producing any material change in gain. 

Operating Notes 
(Continued from page Ili) 

hum has been traced to n bad section of the 
Mershon condenser; while "failing" which 
was blamed on bad screen -grid tubes has 
been found due to cold- solder connections 
to the tuning condensers. 

Feed -back and "peanut whistles" in "Kol- 
ster K" models are often cured by reversing 
the primary connections of the first audio 
transformer. Other cases require shielding 
the power tube -not the detector tube. In 
the console sets, the speaker cord will cause 
feed -hack when too near the detector. 

Fig. 7 
Changing the value of R2 will change the tone 

of a Ro.ert, "28" or "29 ". 

Leaves from 
Service Men's Notebooks 

(('ror(itnrrl from pr,/r 1_) 
the antenna resistor, which was not making 
perfect contact because of a rough and 
worn resistance strip. Luckily, I had a 
similar one with me. 

With the new resistor in place, I tem- 
porarily hooked up the set out of the cabi- 
net to see how it worked; it was perfect. 
In my tr. ph, I called the owner and asked 
him to try it. 'ro my amazement, he said 
that the volume control was better now but 
that there was something unusual about the 
set; and he suddenly decided that I had 
changed the tone of it. Since he knew noth- 
ing about radio, I couldn't explain that re- 
placing the antenna resistor would not 
change the tone, and I was about stuck. 
The set was a table model, and the speaker 
was at the end of the room; so that the 
removal of the chassis did not alter- the 
acoustic conditions. I checked my work 
over and over and found nothing wrong. 
As it was late, I put the set back into the 
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cabinet and hooked it up, expecting to tackle 
it the next day. 

But, before I packed up, I asked the 
owner to try it again and see if he could 
find the exact difference. Suddenly a smile 
beamed on his face; and he turned to me 
and said that it was perfect. I could hardly 
talk; and almost forgot my service fee, and 
quite forgot my customary good -night. 

On my way home I came to this conclu- 
sion: In radio reception, the front of the 
receiver takes the place of the expression 
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of the face which is talking to you. What 
I had forgotten was to give the vibrations 
a face. With that restored, the set lost its 
strangeness to the eye of the owner, and 
once more became a friend of the family. 

'l'he moral is: a set may look like a mil- 
lion dollars in a cabinet; but out of the 
cabinet it is, to n person ignorant of radio, 
merely a piece of junk. When you finish 
your repairs, make a short test and then put 
the chassis back in the cabinet before let- 
ting the owner try it. 

The Service Man's Open 
(Continued from paye 17) 

"know it all." I will never make that mis- 
take; I had my lesson four years ago, and 
I ant still studying. 

Don't misunderstand me; I am not sore, 
and I do not feel that the poor old manu- 
facturers should supply every Tom, Dick 
and Harry with information; for that hurts 
the manufacturer, the dealer, and the Serv- 
ice Man who has a real shop. But I do 
think that the manufacturer should get out 
of his head the idea that every dealer is 
Or has a good Service Man. 

Not long ago the chief Service Man of 
the Simmons Hardware Co., which is the 
Philadelphia distributor of the Apex, came 
to our shop and gave my boss (a young 
fellow like myself) a contract to take care 
of every Apex in this territory south of 
Camden, at a flat rate. (We do only deal- 
ers' work and that for the distributors, and 
do not advertise to the public.) Now, if 
I do say it, Apex dealers here get service. 
If other manufacturers and distributors 
looked around their territories, they could 
lind real Service Men equipped to do up- 
to -the- minute work. I hope the manufac- 
turers will give up the idea that anyone is 
an Al Service Man, and give the indepen- 
dent Service Men a chance to show them 
sounething. 

JAMES COYLF., 

Gnsuorth Radio Laboratory, 
l'itteland, New Jerxey. 

A SET FOR THE CAR 
Editor, RADIO- CRAer: 

I have been experimenting with automo- 
tive radio for the past seven months, and 
I think it is the hest thing ever started, for 
pleasure in n car. With a volume control 
OD toy set, which can be turned from a 
whisper to enough vol to hurt your ears, 
I cannot see why it should be called unsafe 
to drive with the radio turned on. Several 
people have driven my car, two of them 
women, and they say it does not interfere 
with their watching the road -any more 
than listening to the radio interferes with 
one's playing cards. I think automotive ra- 
dio is here to stay; and I ant for more of 
it, since I am in the sales and service de- 
partment, and think it will be u very profit- 
able business. 

I have tested several factory -built models 
in different cars, and for the past three 
months have used a special receiver, devel- 
oped in my own laboratory, for a Ford 
"Model A" sport coupe. It is installed in 
the compartment behind the seat, on the 
right -hand side of the car, with the tuning 
dial, volume control and switch toward the 

Forum 
driver. It can also be tuned from the rum- 
ble scat. 

It uses three '24s (one the detector) with 
filaments wired in series, and a resistance - 
coupled amplifier with two '01As and a '71A, 
working into a magnetic cone which is 
mounted in the side of the top, behind the 
receiver. The current drain is 2% amperes 
from the storage battery, and 26 mills from 
the "B" battery. The dry cells (135 volts 
"13" and 221/2 volts "C ") are carried in a 
metal box in the rumble seat, and the cable 
is shielded. The chassis is built on a steel 
frame, 12x8x8 inches; and completely 
shielded. A square yard of copper screen, 
tucked into the top of the car, serves for 
the aerial. With proper chokes and by -pass 
condensers and this resistance coupling, I 
find that about 60% of the ignition noise is 
el' ated. With one 25,000 -ohm, 5 -watt 
carbon resistor in series with the high -ten- 
sion lead of the distributor, and a 2 -ntf. 
condenser across the generator, noise can 
hardly ever be heard, even as high as 1,500 
kilocycles. 

FLOYD A. %ENDER, 

Chief of Radio Dept.,.Keithley Brox., 
.Michigan Cit i,. Indiana. 

SERVICE MEN SHOULD STUDY 
Editor, RADIO-CRAFT: 

I specialize in electric power contracting; 
however, for the past six years I have sold 
and serviced radios of all descriptions, and 
I feel that I can understand both sides of 
the service situation. 

First, the manufacturer has no reason 
to be enthusiastic about the average inde- 
pendent Service 'Alan; who has usually, in 
the past, sold custom -built radio and been 
prone to knock most any factory job. Sec- 
ondly, a competent Service Man with the 
proper testing equipment should not be com- 
pelled to write to time factory for prints. 

Now, as to the Service Man. He should 
first be a licensed electrician. Proof of this 
is the electrical fire hazard report for 1928 
(as given in The Electrical Contractor), 
which assigns radio as the third cause of 
fires in New fork City; and estimates the 
damage lage caused, mostly by improper installa- 
tion, at about eighteen million dollars. 

I believe that investigation would prove 
that the man who bewails the small pay is 
of the type who knows that "E divided by 
I equals II," and thinks that he understands 
everything electrical. Again, he may be 
the graduate of a three- or six -month course, 
and believes that he should get the salary 
usually advertised by the school. A little 
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convenience in testing. 

The Pattern 199 is so simple to 
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yourself with inferior testing equip- 
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Fighting for the 
Freedom of the Air 

WCFL Radio Magazine is 
the only publication 
fighting for the freedom 
of the air -the gravest 
question now before the 
public. Whoever monopo- 
lizes broadcasting will 
control the Nation. The 
air MUST remain FREE. 

AN interesting announcement of the OFFICIAL RADIO 
SERVICE MANUAL is to be found on page 6 of this issue. 
This Manual has been especially prepared for the Radio 

Service Man. It is a complete directory of commercial wiring 
diagrams of receivers. 

A special pre -publication offer has been made -be sure to 
read it. 

reasoning would show that, if radio and elec- 
trical engineers could he made in six months, 
it would not be necessary to pay high salar- 
ies to them. 

If you are the man who thinks you are 
not getting enough and should be advanced 
to the high -salaried class, he honest and ask 
yourself: "Do I know my algebra, geom- 
etry, trigonometry; can I work problems 
in calculus ?" If you cannot answer yes, 
then perhaps you are getting just about the 
amount for which your employer can get 
another plan or boy of equal ability. 

W. J. SAUNDERS, 

Merom., Indiana. 

Whose Patent? 
(Continued front page 15) 

ployee, is required to forego legal protec- 
tion on the processes, discoveries, or ap- 
paratus, which he devises or makes during 
the course of his employment at the bureau; 
either by reason of any alleged adminis- 
trative policy of the bureau or by reason 
of any supposed implicit duty which an 
employee owes to his employer with respect 
to the service in which he is engaged, or by 
any necessity of dedicating the patent to 
the public. 

On the contrary, the court held, every 
commercially useful improvement devised 
by a bureau employee during the course 
and as a result of his employment on gov- 
ernment time and money, using government 
tools, equipnient, and facilities, is the right- 
ful legal property of the employee (pro- 
vided he patents it) and not the property 
of the public. 

Mr. Dunmore was alive to the facts. He 
took out three patents for improvement in 
radio receiving sets which, it has not been 
denied, he made in the capacity of em- 
ployee, as a part of the day's work, and 
at the direction and expense of the Bureau 
of Standards in the role of employer. The 
results of his work were duly published in 
the Bureau of Standards Bulletin No. 450, 
read with approval and (as usual) appro- 
priated by a connuercial firm for profit. 

Mr. Dunmore saw no reason why part of 
the profits were not his. No doubt he was 
ridiculed for his "unprofessional" attitude. 
However, he may have been irked by high 
standards and low pity; for he brought suit, 
won a fortune figuring in millions, and ob- 
tained a decision which merits the atten- 
tion of every scientific man. 

Mr. Dunmore is entitled to respect. He 
has shown the way whereby every employee, 
every scientific and technical man may se- 
cure a fair return for his effort and ability. 
Patent protection has been provided for the 
express purpose of securing compensation 
to the man who promotes technical science 
and the useful arts. It merely remains for 
him to avail himself of the opportunity. 

(flowerer, as a great jurist observed, 
"the law is the last guess of the last judge." 
Since Mr. Byers' article was put in type, 
a news dispatch informs us that the gov- 
ernment has reopened the case by suing in 
the supreme court of the District of Colum- 
bia and the federal court for the Eastern 
district of New York, to obtain a convey- 
ance of the Dunmore patents. held valid in 
a recent suit against the R. C. A. It is also 
forecast that legislation by Congress will 
be urged, to clarify the law.- Eorron.) 



Why Is Code Used? 
( Continued front page 26) 

favor of the radio telegraph; except where 
lay operation is indispensable, as in radio 
broadcasting. Obviously, an entertainment 
program cannot be sent by code. 

True, notable progress has been made in 
radio telephony, quite aside from its best - 
known use, for broadcasting. Compact ra- 
dio telephones are now employed aboard 
aircraft. Radio- telephone communication is 
being employed between ship and shore. 
'l'he facsimile system is being constantly im- 
proved, eventually to be employed in han- 
dling radio messages direct in facsimile 
forni. Nevertheless, these methods are more 
intricate, costly, and less positive for long - 
distance communication. It should be noted 
that the telephone was introduced many 
years ago by railroads for train dispatching 
and traffic orders; nevertheless, the tele- 
graph lias continued in use for such pur- 
poses. 

For one interested in a radio career, the 
code is essential and will continue so for 
years to come, if not forever. Irrespective 
of what branch a man may be aiming for, 
the code will be found useful if not in- 
vialuable. Since no one can operate any 
form of radio transmitter, even facsimile 
and radio -telephone transmitters, without 
an operator's license (which calls for the 
mastery of the code) a radio man is indeed 
handicapped without code experience. 

Most laymen fear even the mention of 
code, and yet the code may be readily mas- 
tered; the average man can learn it within 
six or eight months. There are ninny in- 
stances of boys mustering the code in three 
or four months, provided they follow a sci- 
entific method of instruction rather than the 
crude procedure of listening in on amateur 
and commercial traffic from the start. Dur- 
ing fifteen years or more of training tens 
of thousands of men and boys for radio ca- 
reers, radio instructors have developed in- 
genious shortcuts whereby the code may be 
mastered in a simple and rapid manner. 

Spreading Stations on 
the Dial 

(Continued from page 29) 

Without completely rebuilding a set, it 
would seem, it is possible to use both coils 
to cover wide bands, as before, and coils 
to cover the specialized broadcast bands, as 
described. We may introduce a shorting 
switch around C4, so that it may be cut 
out, when desired; this method was much in 
use in the old days. Or we may wind our 
special coils on forms upon which are 
mounted small fixed or, preferably, semi - 
adjustable condensers, such that they may 
be set to optimum values for the broadcast 
band desired. (A five -prong socket would 
be required for this purpose, as in Fig. 3, 
unless a clip connector were used instead. 
In the case of a screen -grid first stage of 
R.F. 'amplification, before the detector, the 
familiar control -grid connector would be 
attached to C4 instead of Cl.) 

The following tables show the extent to 
which a series capacity spreads the readings 
of a tuning condenser from the middle to 
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the top of the scale, while shortening its 
capacity variation from 60 to 75 per cent. 
at the upper end. (It must be remembered 
that the wavelength varies as the square root 
of the capacity in a circuiit, if the inductance 
remains fixed; consequently the reduction in 
the tuning range would be only, say, 40 per 
cent., at the upper end.) 

With .00005 -mf. (50 mmf.) at C4 
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With .0002mf. (200 mmf.) at C5 
Capacity of C2 Capacity of Combination 

10 uunf. 9.5 nuuf. 
35 " 29.8 " 
60 " 46,2 
85 " 59.6 

110 " 71.4 
135 " 80.6 
160 " 88.9 
180 " 94.7 
200 " 100.0 
220 " 104.8 
240 " 108.6 

TELEVISION NOVELTIES 
JOHN L. BAIRD, the Scotch television 

experimenter, recently brought out a 
novelty which may be expected to appeal 
to his countrymen; it is the simultaneous 
use of the sanie dise for scanning and as 
the reproducing diaphragm of a loud 
speaker, through magnets ranged around its 
rim which set up vibrations in the metal, 
even while it is spinning. 

Another invention of his, which seems 
more practical, is the use of larger rec- 
tangular holes (oblong, instead of square) 
to settn the edges of the image, thus giving 
it a liner grain in the central portion. This 
corresponds to a similar central sensitivity 
of the eye. The image is also high and 
narrow, in the proportion of 7 to 3. Since 
March 31, speech and images have been 
broadcast together on the Baird system by 
the B. B. C. at London. 

An interesting element in recent demon- 
strations is said to be the fact that a black- 
and -white effect, in the televised image, is 
produced by lighting the reception room 
with red lamps. This counteracts the pink- 
ness of the neon glow -lamp, and produces a 
more natural effect on the screen. 

EXTENSIVE SCHOOL RADIO 
N South Dakota plans have been an- 
nounced to install radio equipment in all 

the five thousand schools of the State within 
the next two years, with a regular semi- 
weekly broadcast by the State Department 
of Education as part of the regular educa- 
tional program. This should mean consider- 
able business for some service organization 
or companies; and be suggestive to Service 
Men outside South Dakota. 



Men Who Have Made Radio 
(Continued from page 24) 

advice and assistance. In this year, as the 
result of his experiments, he brought out 
the electrolytic detector, superior to any 
previous form of receiving device. 

The new art was in a highly experimental 
condition. It had speedily become apparent, 
as soon as radio moved out of the labora- 
tory, that its waves were capricious -or 
subject at least to capricious influences. 
What direction did the waves of a trans- 
mitter take? Ferrié obtained a military bal- 
loon, put a receiver in it, and moved it 
around and around a transmitter to measure 
the strength of the signal at every angle. 
The practical results of this work are still 
bearing fruit in our short -wave develop- 
ments. 

In 1902 the destruction of St. Pierre, in 
Martinique, by the eruption of Mt. Pelee 
ruptured communications to the neighbor- 
ing French island of Guadeloupe. Ferrié 
restored them by installing radio equipment 
on the islands -the forerunner of many an 
emergency use of radio in great disasters. 

His work of experiment was steadily 
prosecuted along the line of directional ra- 
dio and the use of the loop, to study the 
manner of wave propagation. In 1904 he 
was awarded a prize offered for scientific 
research, and in 1912 another; while a doc- 
torate of science from Oxford University 
and a laureateship from the French Acad- 
emy of Science bear witness to the recog- 
nition of his work by other savants. 

In 1909 the great Eiffel Tower station in 
Paris was installed, under his direction; and 
he turned it to account by the transmission 
of time signals, which serve not merely to 
regulate clocks, but also to determine posi- 
tions on the earth's surface for more accu- 
rate surveying. Ile later served as sccre- 

tary of the international time conference. 
In 1911 he organized the radio section of 

the Ecole Superieure; and later his influ- 
ence led to the foundation of the national 
radio laboratory of France. 

In 1908, when Morocco broke out into 
actual war, Captain Ferrié had brought 
portable radio equipment into the field of 
actual warfare. In the following year, he 
installed transmitters on a dirigible and on 
airplanes. In 1914, having reached the rank 
of colonel, he was called upon to meet such 
problems as never before had been put upon 
a radio technician. He stet the demands of 
four years of war, expanding his organization 
to meet the needs of war, and the develop- 
ment of practical radio under the exigencies 
of the unusual conditions encountered. In 
1915 he introduced the use of ground tele- 
graphy with equipment of low power, for 
short -distance communication without aerials. 
'l'he development to a high degree of the 
vacuum -tube receiver, also, marked this 
period. 

Since the war General Ferrié, Commander 
of the Legion of Honor, and with the Dis- 
tinguished Service Medal of the American 
military forces among his almost innumer- 
able decorations, has devoted his principal 
efforts to practical application of those prin- 
ciples of radio which he has done so much 
to develop, in the extension of the great net- 
work of radio communications which links 
France to her colonial possessions and to the 
rest of the world. He has, however, taken 
time often to write for the radio press, in 
France and abroad, in the interests of fur- 
thering radio science and encouraging the 
solidarity among radio devotees throughout 
the world which he hails as one of the 
strongest forces working for the furtherance 
of international understanding and peace. 

Keeping Extraneous Noise Out of 
Sound -on -Film 
( Continued from page 31) 

out nicely in the studios, where the splicer 
made hundreds of patches per day and be- 
came very adept in his work. In the booth, 
however, it has not been so successful be- 
cause, in most cases, the filin must neces- 
sarily be patched in a mi of time. 
Then, too, the number of experiences could 
not be compared to those of the professional 
patcher and therefore the degree of skill 
was lacking. 

A new method, devised by the research 
laboratories of the Eastman Kodak Com- 
pany, to block out the splices in sound film, 
is very effective and easy to follow. It con- 
sists of cutting a piece of black (opaque) 
film as shown in Fig. 1 and cementing it 
directly over the splice, as at A. The di- 
mensions found most suitable for the patch 
are indicated at B; here A should be slightly 
under 1/4-inch; B, 5 /16- inch; C, 1/4-inch; 
and D 1 inch. These patches may be made 
in quantity, for use when needed, and easily 
and quickly applied. It will be more con- 
venient to handle them if a small cloth fin- 
ger tab is attached to each by means of 
adhesive tape, as shown at C. The patch 
should cover the splice at its widest point; 

it is best when the sound track is completely 
obscured for a distance of .098 -inch each 
way from the center line of the perfora- 
tion. This allows for a standard "full -hole" 
splice. It is advisable to have the patch 
extend inward almost to the picture frame. 
Then there is no danger of leaving part of 
the splice uncovered, by inaccuracy in mount- 
ing the patch. 

Automotive Installation 
(Continued from page 33) 

radio, on the ground that it niay distract 
the attention of the driver of the automo- 
bile. However, certain investigators have 
offered figures which would indicate that a 
car with a radio is driven more alertly and 
carefully than one without. 

To return a moment to the tuning mech- 
anism- attention should be given to the suc- 
cessful manner in which a major problem 
has been mastered. All set owners are 
familiar with the difficulty which may be 
experienced in trying to tune in stations, 
due to inexpertness, or to vibration of the 
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receiver if it is portable. By applying a 
worn gear to the mechanism the problem is 
soled; motion of the tuning knob may be 

transferred to the shaft controlling the 
tuning condensers, perfectly, but the con- 
denser shaft cannot [rove against the worm 
gear (a sort of automatic locking effect is 
obtained for all positions of the tuning con- 
(fencers). This worm gear construction re- 
sults in a "vernier" action which makes tun- 
ing very easy under all conditions; and, by 
careful machine work, backlash is made no 
longer a problems. The pinion shaft pro- 
jects through the right end of the chassis 
on the dash and terminates in a small hous- 
ing containing two small spiral gears serving 
to bring the shaft in proper relation to the 
control unit on the instrument board. (This 
is referred to in the caption at the right of 
Fig. B, in the May issue of ]toto- CaArr.) 

By this time the technician has probably 
realized that everything throughout this f k 

sign has been developed with the first 
thought for rigidity. Further details will 
bear out such an observation. For instance, 
the old idea of using a loose wire for the 
aerial has been dismissed; and in its stead 
we find a capacitative aerial of the most 
solid possible construction. Two sheets of 
steel constitute the "condenser aerial," when 
mountétl underneath the car chassis; the 
plates being the "high," or aerial' side of the 
pick -up system and the chassis acting as 
the "ground." These two plates are, elec- 
trically, one after they have been bolted to- 
gether to obtain the greatest possible length 
permitted by the available space underneath 
the chassis. It will measure approximately 
30 incises in length and 8 incises in width. 
The greater the area of the capacitor plate, 
and the closer it is to the ground (yet keep- 
ing sufficient ground clearance), the louder 
will be the signals. Such an aerial minimizes 
possible signal fading due to its motion; and 
concentration of the signal pick -up in this 
manner reduces the chances for ignition in- 
terference. 

t'B" Power from a 
Storage Battery 
(Continued from t, ,t, a;) 

be adequate to the high requirements. 
With both switches open, connect the 

motor leads direct to the storage battery. 
Then close the motor switch and, when speed 
has built up near maxinnnn, throw in the 
converter switch. Test with a speed indi- 
cator, removing the center support to do 
so; and then adjust the speed with the 
rheostat until it stands at not less than 
2,000 r.p.nl. Replace the center support, 
slightly open the rheostat; your A.C. from 
the slip rings will prove to be slightly less 
than 6 volts and (using a four- segment com- 
mutator) it will be 60 cycles. Currents of 
high frequency can be obtained but call for 
6, 8 and 10 segments and higher speeds. 

With a true- running shaft, constant -speed 
motor, and smooth a tator and brushes, 
you 1,611 be surprised at the even flow of 
current. Using a good eliminator you will 
put practically pure D.C. into the set and 
get as good results as from the lighting 
stains. A fully charged 150-ampere hour 
battery should run this converter for 30 
hours before having to be recharged. 
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The Broad Frequency- Acceptor 
(Continued frung puye 37) 

The results obtained with Fig. 2, as com- 
pared with Fig. 1, were superior indeed. 
It was not long, however, before a fly in 
the ointment was found. While the response 

lof low -wave stations had been increased 
about 100 per cent., something had appar- 
ently happened to the high -wave broad- 
casters. In fact, a certain station was 
almost entirely prevented from reaching the 
receiving set, as if the acceptor offered a 
dead spot to this particular station. Investi- 
gation showed this to be almost the case. 

It seems that the inductance and capacity 
between the receiver and the aerial were 
resonant to a particular frequency which, 
as luck would have it, was exactly that of 
the station in question. This effect was pro- 
duced by too great a capacity between ring 
and coil; the complete circuit, in other 
words, was acting as a series rejector to 
its own particular frequency. 

To overcome this, there was at last 
evolved the circuit shown in Fig. 3; it was 
this, incidentally, that the author has named 
the "Broad Frequency -Acceptor." In addi- 
tion to eliminating the previously mentioned 
disadvantages of the other circuits, it actu- 
ally possesses volume-increasing properties. 

In the development of circuit number 
- three, the sauce secondary used in the pre- 
vious experiments was retained; but the col- 
lector "ring," R, in this assembly, however, 
was changed in favor of a collector "coil," 
IA, made of No. 34 enameled wire. The 
proper coil design was obtained by winding 
the enameled wire between the turns of L2 
for the full length of the "secondary" coil. 
The length of the collector coil may vary in 
some cases, depending upon the sensitivity 
of the receiver with which it is to he used.' 
It may be found, for instance, that the re- 
moval of a half a dozen turns from each 
end will improve the characteristics of the 
acceptor. Once the proper value has been 
determined, it is advisable to apply several 
brush strokes of collodion, to hold the turns 
in place. 

'l'he theory of the broad frequency - 
acceptor is different from that of the two 
preceding experiments. While all the ad- 
vantages of Fig. 2 are retained, its main 
drawback is done away with, namely, the 
step -down transformer action of the coil - 
to- ring assembly. Instead of step -down ac- 
tion and resistance losses introduced to 
broaden the band of desired frequencies, an 
open winding achieves the same end. 'l'he 
mutual capacity between windings being 
comparatively well distributed, the tuning is 
broader at all frequencies. 

In this circuit the collector sloes not cre- 
ate hisses, but acts rather as the third wind- 
ing of a step -up transformer. 'l'he voltage 
impressed upon the collector coil is, of 
course, very much higher than that secured 
with either of the other circuits. The fact 
that the transfer medium is still capacitative, 
as well as inductive, accounts for this su- 
periority. The wavetrap action of the ac- 
ceptor, absorbing a maximum quantity of 
energy from the antenna, also makes a vast 
difference. 

In comparison tests the broad frequency - 
acceptor has been used in conjunction with 

some half a dozen popular makes of re- 
ceivers, operating under the most diverse 
conditions. In every case very gratifying 
results were obtained, and distant stations, 
barely audible before, came in with splendid 
volume, after the addition of the acceptor. 
On local stations the results were equally 
remarkable; since the broad frequency - 
acceptor brings in a desired signal almost 
100 per cent. louder, it was possible to oper- 
ate the receiver with its sensitivity set nearly 
at minimum, and still reproduce the program 
with normal volume. (In some sets this is 
a desirable feature.) The amplification of 
the receiver being so greatly reduced, at- 
mospheric static was at a minimum, and 
local "commercial" static was, in the test 
cases, entirely eliminated. 

The advantages of this device, when oper- 
ating in conjunction with any standard re- 
ceiver, may be summed up in a general way 
as follows; about twice the distance pre- 
viously possible; extreme selectivity and 
freedom from station -heterodyning; re- 
duced setting of the "volume control" at all 
t' s; reception of locals with a minimum 
of static and a total absence of industrial 
interference; and the reception of low -, as 
well as high -wavelength stations, in normal 
proportion to each other. In this circuit, 
as in those preceding it, the 10- kilocycle 
band- selection remains unchanged at all 
frequencies. 

A Tandem Band Selector 
Fig. 4 shows two acceptors in "tandem "; 

this circuit gives unusually fine results, but 
the shafts must be insulated from each other 
for good results. The coils also should be 
shielded from each other, and the whole 
assembly incorporated in as large a shield 
box as possible. 

Perhaps the most interesting variation of 
this circuit is that of Fig. 5. While it is 
not, strictly speaking, a variation of Fig. 4, 
it was found slightly more efficient. 'l'he 
antenna coil, LI, in this circuit is consider- 
ably burger, halving 24 turns instead of 12. 

'l'he. secondary, 12, consists of 86 turns on 
a 2 -inch tube; while coil L3 is composed of 
only 3 turns of wire, wrapped around the 
secondary- near the antenna end of the coil. 
'l'he franne and shaft of the condenser in 
Fig. 5 st be very carefully insulated from 
time ground, as in Fig. 4. 

Three -Circuit Regenerative Set 
For those desiring to construct a com- 

plete receiver, possessing high amplification 
and n good amount of selectivity, and re- 
taining the advantages of band -pass action, 
the circuit in Fig. 6 is recommended. 

The antenna primary, LI, consists of 20 
turns of No. 28 D.C.C. wire; the secondary, 
12, of 86 turns of the same wire. Coil 1.3 
man- be made by winding 20 turns of No. 34 
enameled wire tightly around one end of 
the secondary, as shown in the diagram. 
The coil forms are 2 inches in diameter; 
except for the primary which is wound on 
a form which just fits inside the secondary 
and is placed at the low- potential end of it. 
Coil 1.5 is the secondary of a standard 

three -circuit tuner. In this case the num- 
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Radio Receiving Sets 
The three volumes of this Library cover the entire 
field of building, repairing and "trouble- shooting" 
on modern radio receivers. The Library is up-to- 
the-minute in every respect and includes the very 
latest developments in the design and manufacture 
of equipment. The rapidly -growing interest in 
SHORT -WAVE RECEPTION is thoroughly covered 
in a complete section which deals with the construc- 
tion 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 I: presents the fundamental principles of 
radio so clearly and simply that anyone of average 
training will he able to read, understand and apply 
them. In one chapter alone, it gives actual working 
drawings and lists of materials for the construction 
of eight typical sets. 

VOLUME 11: fully discusses all of the elementary principles of radio construction and repair. An x- 
planation of the necessary steps for "trouble - 
shonting," repairing, servicing and constructing radio 
sets successfully. 
VOLUME Ill: 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 tues; and an intensting 
section is devoted to remote control of industrial 
processes; and precision measurements. 

EXAMINE these books for 10 days FREE 
This Library is not only a thorough home -study 
course, but a handy means of reference for the in.ne 
experieneerl radio experimenter, repair man, and radio 
shop- owner. To these men, as well as to those who 
desire to advance in the nullo profession, this offer 
of a IO days' Free Examination is made. 

Simply clip, fill in, and mail this coupon 

McGRAW -HILL 
FREE EXAMINATION COUPON 

MCGRAW-HILL BOOK COMPANY. INC., 
370 Seventh Avenue. New York. 
flentlemen, -vend me the new RAPID CONSTRUC- 
TION LIBRARY. all charges prepaid. for 10 day,' 
Free Examination. if satisfartory I will end E1.50 
in in days. and $2.00 a month until E7.5Ó ha, 1000 
paid. If not wanted I will return them at you, 
expense. 

Name 

Home Address 

City and State 

Position 

Nane of Company --_R t' 7 -30 --j 
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ber of primary turns on the primary coil 
will be reduced to six; a tap being taken 
:at the third turn, and grounded. 

'l'Ire rest of the construction is standard; 
as in the use of a plate- circuit R.F. choke 
l'H and its by -pass condenser C3, which may 
have a value of .00025- to .0005 -mf. (de- 
pending' upon the smoothness of regenera- 
tion desired). C4 is the usual plate- supply 
by -pass capacity, of one to six mf. Trans- 
formers Ti and T2 are A.F. units of any 
convenient type, and tubes VI, V2 and V3 
are the usual '01A's. Condensers Cl and 
C2 are .00035 -mf. 

Famous 
For years as the hotel where 
courteous service, unexcelled 
food and comfortable rooms 
make a visit to Chicago a memo- 
rable event. The atmosphere pre- 
vailing is surprisingly homelike. 
Directly adjoining principal of- 
fice buildings, shops and theatres. 

Rooms, $2.50 up- 
with bath $3.50 up 

14 Eve 

1 1ÉM K ARÇ 
I,I Write for Booklet with city map 

A Screen -Grid Receiver 

The constants of the inductances shown 
in Fig. 7, in which a screen -grid tube is 
used, are the same as in the preceding cir- 
cuits; as indicated by the designating num- 
bers. The condensers used in the experi- 
mental model were Hanunarlund "Mid- 
lines" of .00035 -mf. capacity; Cl, C2 and C3. 
It was decided to "gang" all of these and 
this was clone by the use of a triple- section 
rod which was run through the three con- 
densers. Although the circuits appear, from 
the diagrams, to be radically different in all 
respects, this is not true so far as the tuning 
is concerned; for the associated inductance 
and capacity values which resulted were 
such as practically to eliminate the need 
for a "trinuning' condenser (although C4, 
a Hanmarlund "Midget" of 5 -plate size was 

incorporated in the design). It will be ob- 
served that the special filter circuit requires 
special treatment of the condenser -gang 
connections. The required insulation of the 
circuits is obtained by use of insulating 
couplings between two of the rod- sections 
of the tuning condensers, Cl and C2, and 
also, because of the positive grid return of 
the detector grid circuit, between C2 
and C3. 

The rest of the circuit is standard and 
little comment on this portion of the re- 
ceiver is required. Any standard screen - 
grid ('22 -type) tube may be used for VI. 
Resistor R3 is a fixed unit of 15 ohms; 
while 1t2 is a 6 -ohm rheostat, which acts, 
not as a volume control, but as a "sen- 
sitivity" control. 

Volume control is obtained through the 
use of the 500,000 -ohm resistor 11,4, con- 
nected in shunt to the secondary of 'F2. 

Since I.6 is in the plate circuit of the 
screen -grid tube, its inductance must be 
higher than the ordinary primary coil. The 
design was as follows: 90 turns of No. 30 
S.C.C. wire, on a tube 11 /2 inch in diam- 
eter, placed inside and at the low potential 
end of L7, which has ,the same dimensions 
as L5 (90 turns of No. 29 D.C.C. wire on 
a 2 -inch tube). 

All R.F. coils must be carefully shielded, 
to prevent the slightest feedback; the shield 
should not approach any coil closer than 
two inches, and the spacing must be iden- 
tical in every shield. 

The Radio Craftsman's Own Page 
(Cont inued from. page :38) 

handles should he fastened to the completed 
covers, to facilitate their removal; such as 
the small binding posts shown in the picture. 

EDGAR R. Soar:vsos, 
825 West 19th Street, 

Los Angeles, Calif. 

A TRICKY CIRCUIT 
Editor, RADIO-CRAFT: 

'l'he circuit shown (Fig. 4) is an improve- 
ment on may single -tube short -wave set, which 
I operate without plug -in coils. I believe 
that it would be impossible to operate up to 
550 meters, or higher, with but two coils. I 

consider that it is a super -regenerative I)X 
getter. With a l0- megolun grid leak, 2,000 - 
ohm phones, and the parallel condenser C3 
to throw into circuit for longer waves, I have 
received W2XAF, CJRX, WSBN, W3XK, 
XDA, WCK, W6XN, and a London phone 
station. 

'l'he ratio is always in favor of grid turns: 
i.e., more turns on the grill coil in the ratio 
of eight to seven for those on the plate coil. 
This set, with a wider tuning range than 
plug -in sets, has a range from 20 to 30 

ureters when adjusted as shown. I have a 
sensitive set, and, I think, a good location. 

MATT I.vrnaERS, 
3950 Page, St. Louis, Mo. 

(This is the kind of circuit that requires 
much ingenuity and unlimited patience, yet 
may give remarkable results in a good lo- 
cation. It is one which the experimenter 
must work out for himself; for it is im- 
possible to lay down definite rules for a 
construction which can be expected to work 
anywhere, as with a standard circuit em- 

ploying more apparatus. Inquiries as to 
further details should be addressed to the 
constructor, as all constructional informa- 
tion furnished by him has been printed 
here. -Editor.) 

LOW -LOSS HOME-MADE COILS 
Editor, RADIO -CRAFT: 

I :MI sending by parcel post a sample of 
the short -wave coils I use, and from which 
I get better results than from any other 
style. They are inexpensive and easy to 
make and will, I hope, be of interest to 
other short -wave fans. 

S. 'l'ltoME\, 
Side!!, Illinois. 

(Mr. Thomen's coil, here illustrated, is 

Fig. 5 

.%Ir. Thomen's plug- 
in coil lists an old 
tube-base in the 
manner shown. 
Construction re- 
duces self- capacity. 
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Fig. 6 
The R.F. unit of Mr. Sherrell's receiver. 

mounted on the bottom of a UX tube base, 
into the prongs of which its leads have been 
soldered. The secondary, 31/ turns, No. 14 
enameled wire, is 2t /s inches in diameter and 
connected across the "G" and "1 " Tied 
to this with thread, so that it is held firmly 
in the approximate center, and at the "plate" 
side is a four -turn primary or tickler of 
No. 26 D. C. C. wire, 1a /4 inches in diam- 
eter. The turns of the heavier coil are 
spaced about 1/16 -inch by interwoven cord; 
those of the smaller wire are doped together 
so that they hold their shape with three - 
point support. The pin in the shortened 
tube base has been inserted by the con- 
structor.-Editor.) 

AN OLD CIRCUIT REVAMPED 
Editor, RADIO-CRAFT: 

Please find enclosed one of the old -time 
circuits that I have put the juice to; and 
believe me it will certainly shoot the ether. 
I thought perhaps some of the boys had 
forgotten the old set, and it might be well 

to call their attention to it again. With 
proper shielding around home -made coils, 
this will compare favorably with any fac- 
tory set. With only a 30 -foot antenna, I 
can pull in the coast stations like a ton of 
brick. 

ItAnlo-Cam-r is all right too; I nailed you 
my cheek yesterday. You know every babe 
knows its mother. With all best wishes for 
success. 

A. E. 2411 MULL, 
Shamrock, Oklahoma. 

(Mr. Sherrell's receiver, the tuner of which 
is reproduced here, uses a '26 first audio 
stage with 135 volts on the plate, and a '50 
with 450 volts, all transformer coupled. It 
will be seen that he omits the by -pass usually 
deemed necessary from screen -grid to fila- 
ment; and it is presumable that he has in- 
creased the impedance of P2 in the output 
of the first R.N. stage to suit the '24 tube. - 
Editor.) 

A CHANGE OF MIND 
Editor, RADIO-CRAFT: 

Amending sly article on "Installing 
Talkies in it Small Town," which appeared 
in the April issue of RAnto-CRAt-r, I wish to 
say that a good modern dynamic is much 
superior to the air -chrome speakers used at 
first. 

Remove from the speaker the output 
transformer, and install it in the booth, in 
a standard manner; get a phonograph 
volume control and put it in the auditorium, 
using the fader its a switmll. 

ROBERT "'AVIL.A ND, 
IVarrenton, Jtissoeri. 

Review of Recent Radio Literature 
(Contioucd from pogo 41) 

number of popular receiver models. The symptoms 
of a fault in the resistor, the purpose of the re- 
sistor, its connections, the color code used by the 
manufacturer, the value of the resistor and finally, 
the type of the "Durham" resistor (made by the 
publisher) recommended as a replacement, are ar- 
ranged in successive columns. A page of diagrams 
gives fundamental resistor circuits and is backed 
by simple formulas. 

It is hard to think of a more useful piece of 
advertising matter, or one which is more certain 
to be treasured and well thumbed. Seventeen well - 
known makes of receivers are listed; and the 
announcement is made that, as new receivers appear, 
additional sheets will be sent for incorpo;..aon in 
the book. The publishers offer the aid of . eir 
Service Department in supplying "information L:a: 
you may desire on resistor applications or in con- 
nection with resistors required for receivers not 
included in this guide because of their relatively 
small distribution." This will be welcomed by the 
Service Man appreciatively -even though he may 
u'ouder whether Radiolas, Atwater Kent, Crosley 
and Majestic receivers are "not included, because 
of their relatively small distribution." 

We think that this Replacement Guide has set 
a fashion. Now, if a condenser manufacturer 
will do likewise, there will be a good deal less 
unnecessary trouble for the Service Man. 

POLYMET ENGINEERING MANUAL. 
Loose -leaf folder, 27 sheets, with diagrams, 
illustrations and tables. 81/ by 11 inches. 
Published by Polymet Manufacturing 
Corp., New York City. Distributed to 
the radio Industry. 
This interesting compilation covers condenser 

specifications, design, application, tests and measure. 
resistor construction and characteristics for both fixed and variable types; coil constants and 

formulas, and constructional descriptions of choke 

coils, audio and power transformers, reproducer field coils, ignition and magnet coils, etc. Sizes are illustrated by detail diagrams for those who have to figure layouts of commercial apparatus. Graphs, wire tables, etc., give the book permanent reference 
as well as commercial value. Since this expensive work is intended for manufacturers and engineers, any radio executive desiring to receive a copy should use the letterhead of his company. 

SUGGESTIONS AS TO HOW COM- MUNI'l'IES MAY A'1 "PACK 'l'HF. 
PROBLEM OF MINIMIZING RADIO 
INTERFERENC'l':. 8 -page folder, 6 by 
91/, inches. Published by 'l'obe Deutsch- man Co., Canton, Mass. Price, 10 cents. 
The lengthy title of this small, but meaty, pro- duction, sufficiently indicates its scope. In the campaign against unnecessary noise, those who are most familiar with the technical problems are un- able, alone, to care- on the campaign. In order to compel the owners of nuisances to muzzle them, the Service Man must be able to enlist the organized support of the set owners of a community. A suit- able organization can defray the cost of detecting the causes of interference and bring moral, legal or other suasion as needed, to bear upon those responsible; while a single crusader would merely come to grief. 
The booklet contains specimens of the forms needed in the organization of such a radio listeners' club, a typical anti -noise ordinance, and other prac- tical information. During the past few months the Tobe Deutschmann Co. has been sending into the field, where requested, a trained interference en- gineer to cooperate with municipalities and local organizations who wish to make a thorough job of noise suppression. A typical report of this kind, which is before us, is quite interesting, and will form the basis of a future article in RADIO -CRAFT. 
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Tubes lin 

When AfPERITE Contro/%d 
Radio tubes perform at their beat, when con- 
trolled by AIIPERITE. AMPERITE automat- 
ically regulates tube voltage 

re 
accurately 

than is possible with hand rheo or fixed 
resistances. For all tubes -A.C, or D.C. 

*1.10, with mounting 
(in L'... A.).4t all dealers. 

1 PERITE Corporation 
661 BROADWAY. NEW YORE 

FREE- ̂ Amperite Tube 
Cheri. "Write Dept. RC 

EAITE 
"SELF-ADJUSTING" Rigartat 

MORE MONEY DAILY 
Sg0ERWEA TIES( ; ."'"1 

1 Men and Women- Industry's leader offers you direct. to-wearer Agency. Pays big. Happy work. 
outfit free. "at once, Write today. 
DEPT. CARLTON MILLS, INC. 
597 - M 79 Firth Ave.,New York, N.Y. 

wiNi °ó STOP TOBACCO? 
Banish the craving for tobacco as 
thousands have. Make yourself free 

d happy with Tobacco Redeemer. 
Not a substitute, not habit forming. 
Write for free booklet telling of in- 
juriouseff ectof tobacco and depend- 
able. easy way to relieve 
the craving many men have. 
Newell Pharmaoal Co, 
Dept.928 Clayton, Mo. 

FREE 
BOOK 

Aluminum Box Shields 
Beautiful silver dip finish, 5 x 9 x 6 inches, $1.89. 
16 x 6 x 14 inches, $3.95 
We make any size to order in 24 hours. 
Genuine Baldwin Type "C" Phones, a necessity 
for short -wave reception, $3.65 a pair. 
Test Leads, 3 ft. long, hard rubber sleeves, 59c. Bakelite neutralizing screwdrivers, 50e. 

KLAN THE RADIO MAN, INC. 
891 CORTLANDT ST. NEW YORK 

Low Power Transmitter adaptable for phone or code. 
NV ai idug -In rolls 814.75 Short Wave Seto, one tube complete with 5 rolls, 14 
to 150 meters 6.45 B Eliminator, Itnne Dry with 250 tube. 150 volts. will 
operate up to ten tube set. fully guaranteed 6.75 A 8 C Power Packs 8.75 

Power and Filament Transformera 4.00 Tubes: l'x type, 30 -day plareent guaraptee. No. 710, 
52.25; Ne. n. 52.35: Nm No. 251. 91.85: No. 245. 51.25: No. 2.4. $1.25: No. 227. 75e: No. 220,. 65e; No. 171, 75e. Chas. Hoodwln Co.. 4240 Lincoln Ave., Oast. G15, Chicago 

PATENTS Write for Free Guide Book, 
"HOW TO OBTAIN A 
PATENT" and Record of Invention Blank. Send model or sketch and descrip- 

tion of vuur invention for our Free Opin whether it 
comes Within Patent Office Rules. RADIO and ELEC- TRICAL Cases n Specialty. !'rom Of Fririrnt .Perrier. PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS & CO., 923 - 9th, Washington, D. C. 

!'MAKE BIG MONEY 
' , A I Just nut. Lights gas Instantly octillion t 

sparks or flaine - Sells Ilke wildfire I. O %terever gas Is used --Retai I- for 27o. 

tl MYSTERY GAS LIGHTER 

)J1 ddD BAsGnfDp11NDYIDWL(ANOS Wale SraKp0a5 
Sample free or moll 59.1111 per grow .r el ui per down. NEW METHOD MFG. CO., Desk SFG -7, New Method Bide., Bradford, Pa. 
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When Your 
Tubes Have 
Three Lives 

Like the proverbial cat, your tubes can 
have several lives. It's just a question of 
treatment. If your A.C. tubes last less 
than six months, you are throwing away 
six to twelve months of full normal life. 
Charge it to EXCESSIVE line voltage. 

If your set sours early in the evening, 
when folks turn on lights and radios, 
blame it on LOW line voltage. 

In either event, it now becomes your 
fault. Because, by investing the small 
sum of $1.75, you can overcome the 
effects of high and low line voltages for- 
ever. Here's how: 

Automatic 
Line Voltage Regulator 

Clarostat 
Its name tells the story. Compensates for 
all line voltage fluctuations. Applied to 
attachment plug of usual A.C. set -no 
tools, fussing, experience. AUTOMATIC 
-provides immediate change in compen- 
sating resistance for all voltages. No taps, 
switches, worry. Neat. Compact. DIF- 
FERENT. 

Install it- forget it -and save the price of 
two or three sets of A.C. tubes per year - 
and perhaps a costly power pack failure. 

ASK your dealer 
to show you the 
greatest invest- 
ment in radio to- 
day -the AUTO- 
MATIC Line 
Voltage Regulator 
Clarostat. But be- 
ware of substi- 

tutes! Watch out for switching! Demand 
what you ask for. 

CLAROSTAT MFG. CO., INc. 

Specia lists in Aids to Better Radio 

285 -7 N. 6th St. :: Brooklyn, N. Y. 

IF you are a Service Ilan, 
then surely you will be in- 

terested in qualifying for mem- 

bership in the National Radio 

Service M e n's Association. 

Complete details will be found 

in the announcement on the 

page facing the editorial in 

this issue. 

Radio Craft's Information Bureau 
(Continued from page 41) 

cases, the gent rator will have to be removed in 

order to make the change of connections. 'this 
pointer may save some Service Man needless work 
checking through a circuit that is apparently O. K. 

(A.) The solution of this problem lies in the 

fact that the polarity of the output of the gen- 

erator is dependent upon the polarity of the exciter 
current through the field coils of the generator of 
practically every car on the market (as we are 
advised by the Chief Engineer of the Continental 
Wireless Supply Co., which has developed the re- 

ceiver here described); and this polarity, in turn, 
is dependent upon the polarity of the battery to 

which it is connected. 
Installation procedure would be as follows: 1f 

the car battery has "A +" grounded to the frame 
of the car, the next step is to lift the battery out 
of the battery box and turn it half -way around 
(if, as may be found in a few instances, the leads 
are "polarized," it will be necessary to resolder the 
lead -ends accordingly), and then reverse the con- 

nections to the ammeter. If the meter now reads 
"discharge" with only the car lights turned on, 
all is well; if it doesn't leave the zero mark, "flash" 
the field coils for a couple of seconds, to kill the 
residual magnetism, by pressing down the cutout 
relay arm. The connections to a standard gen- 
erator are indicated in Fig. 070. To overcome 
the residual magnetism of the core, the battery 
must, of course, be well charged; and all the con- 

nections must be tight. 

THE "PERIDYNE" CIRCUIT 
(71) Mr. Ed. Young, Long Island City, N. Y. 

(Q.1) Please advise why the "C" bias for the 
power tube ( "34 ") in the "A.C. Screen -Grid Peri- 
dyne" receiver (as illustrated in the September, 
1929, issue of RADIO-CRAFT) reads positive, instead 
of negative, in polarity? 

(A.1) The polarity of this potential was appar- 
ently reversed in drawing the original schematic 
circuit, as you state. To correct this, follow the 
changes indicated in the accompanying diagram 
(Fig. 0.71). Instead of grounding the grid return 
lead of tube 34, where it leaves transformer 48, 
remove this wire from ground and connect it to the 
"C -" side of resistor 44A, as indicated by the 
dotted line. Then, instead of running the center - 
tap connection of the 5 -volt filament winding to the 
"C -" side of resistor 44A, remove this lead, as 
shown; and instead connect it to the "C +" or 
grounded tap on the voltage divider (at the point 
marked 4419. 

(11.2) On page 556 of the May, 1930, issue, in 
the article, " Zenith 16E," the detector plate- circuit 
resistor is slur,: as 1.0 megohm, but the text 
refers to a plat. potential of 50 volts. Is this 
correct? 

(A.1) Although Zenith Bulletin No. 15 shows 
this value, too, we are advised by the author of the 
article, Mr. Cook, that this resistor has a value of 
0.1meg., as measured. 

GEO. C. MILLER'S "PORTABLE 
LABORATORY" 

(72) Mr. Fred C. Nicholls, Cle Elum, Wash. 
(Q.) I started to build a test set in accordance 

with the instructions given by Mr. Geo. C. Miller, 
in the January and February issues of RADIO- 

CRAFT ( "A Complete Portable Testing Laboratory "). 
The D.C. meter came equipped with an external 
resistor for the 200volt range. I ordered also the 
120,000 -ohm resistor R5, the 72,000 -ohm resistor 
R4, and everything else listed. Now, I want to 
ask this why get a fellow to spend a lot of money 
buying something he does not need? Why the 
192,000 -ohm resistor with the bi -polar switch if 
R5 and R4 are to be used; and why R5 and R4 
if an external resistor is furnished with a Weston 
"D.C. 301" 0 -8 -200 voltmeter? In plain English, 
I have three sets of resistors for the same job. I 
am ready to soak up any radio knowledge that comes 
my way, but I guess I will have to get an expert to 
interpret RADIO -CRAFT diagrams. If my criticism 
is in error, please let me know where I am wrong. 

(A.) Mr. Miller (who is a resident of Seattle, 
Washington) advises us as follows: "The trouble 
Mr. Nicholls experienced was due to the fact that 
he did not read the article with sufficient care and 
order his parts exactly as specified; he missed that 
word "or" in the text. 

"We built our first testers without R2 and R3 in 

44H 

44G 

44C 

448 

5V. 48 

34 5V 

2201( r j. BREAK 

135 
HERE 

V 

45 V. R114 THIS LEAD 

B _ CONNECT HERE 
4. 

C REMOVE THIS LEAD 

40 V 

Fig. Q71. 1 he corrected diagram of the pow., 
tube biasing connection of the A.C. Screen -Grid 

Peridync. 

them; and we burned out our D.C. voltmeter the 
first day by accidentally swinging the bi -polar switch 
to the high- voltage contacts before we set switch 8 

in the proper position. In fact, switch 8 will per- 
mit a reading of only 200 volts, maximum; and this 
is not nearly enough for most testing. Therefore, 
instead of adding a rotary switch to cut in addi- 
tional resistors (which still would not solve the 
burn -out problem), we finally conceived the idea of 
splitting the track and inserting the 200 -volt -scale 
resistor. This made it possible to swing the bi- 

polar switch into any position without danger of 

burn -out. 
"As for leaving out R4 or R5, that is impossible. 

How else would it be possible to measure voltages 
above 8? They are there to increase the range of 
the first seven positions of the bi-polar switch, when 
needed; 142 and 143 automatically increase the range 
for the last two positions." 

As this point in the construction of the "Complete 
Portable Radio Testing Laboratory" was not clearly 
understood by several other readers, we provide here 
a diagram (Fig. 072) which should clarify this 
detail. 

MORE QUESTIONS ABOUT THE 
"PORTABLE LABORATORY" 

(73) Mr. A. E. Ellison, Ilwaco, Washington. 
(Q.1) Referring to Mr. Miller's article, permit 

me to ask the following questions: 
(A) From the Weston catalog for 1930 I note 

that the bi -polar switch does not contain any re- 
sistance. Therefore, I am led to suppose that I 

must use 145, 120,000 -ohms and R4, 72,000 -ohms, 
external to the switch, as per diagram on page 304. 

(B) Should not switch 11 be S.1'.S.T. and not 
S.P.D.T., as listed? 

(C) From whom are resistors R4 and R5 obtain- 
able, and what is the current- carrying capacity? 

(D) In the January issue R7 is shown as 0.14 
and also L14 ohms -which is correct? 

Fig. Q72. A part of the diagram of the Port- 
able Testing Laboratory, shouting the positions 

of resistors mentioned to the queries. 
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(E) In the February issue there is shown an in- 
- strument marked VCN -what is this? 

(F) For what is the manganin wire, mentioned in 
the article, used? 

(A.) The answer to the inquiry of Mr. Nicholls, 
given above, should answer section A of this query. 
In addition, Mr. Miller writes: "It is cheaper to 
order R2 separate, although it is more convenient 
to order this unit direct from Weston: order as 
'one Weston bi -polar switch complete with 192,000 - 
ohm internal resistor.' Please note this resistor is 
for a 1000 -ohms -per -volt meter only; and of course 
the internal track of the bi -polar switch must be 
changed, as described, to permit the insertion of 
this resistor at the proper point in the circuit. It 
will not be necessary to split the track in the switch, 
if R2 is connected in one side of the B -200 circuit, 
at the point marked 'X' in the accompanying dia- 
gram, and R3 is changed to 792,000 ohms." (Con- 
sult Fig. Q72). 

(II) "Switch 11 may be either S- P.S.T. or 
S.P.D.T., as only one side is used; the latter was 
handy." 

(C) "Resistors may be obtained from any firm 
guaranteeing an accuracy of about 1%. Wire -wound 
units are used; the nearest higher value is ordered 
and the wire unwound until exactly the right value 
is obtained. This may be done by using an ohm- 
meter; by using a tested voltage supply and watch- 

.% ing the needle until correct reading is obtained; by 
taking the resistors to a local high school laboratory; 
or by stating your needs to a reliable meter maker, 
who can then make the resistors to the values 
specified." 

(D) "The correct value for R7 is 0.14 ohms. 
(E) "VCN is a variable condenser with a maxi- 

mum capacity of about 125 mmf." 
(F) "Manganin holds its resistance calibration 

well; nichrome may be used; even copper will do, 
if the spool holds sufficient to give proper deflec- 
tion." 

FROM AN ENGLISH SERVICE MAN 
Editor, RADIO- CRAFT: 

I enclose the form from the April issue of 
RADIO- CRAFT, duly filled in with my qualifications. 
I may add to the information therein that I have a 
good experience of mains receivers, especially D.C., 
having recently left a small manufacturer. My 
reason for sending this in is that I contemplate 
coming to the U. S. A. at some future date, and 
this may be a useful introduction. 

RADIO -CRAFT is by far the most interesting book 
I have ever struck, and it is a real treat after the 
amateur papers we have to put up with here. In 
this country radio Service Men are almost unknown, 
and everybody potters around with their own gear. 
And what beautiful receivers you have there! I'm 
afraid anything approaching their price -class would 
have a very small market here, though. What 
would you think of our two- and three -valve (tube) 
receivers which are universal here? 

However, you might be surprised with what they 
can do. I have handled a few American receivers, 
and must say they are clever jobs; but I'm sure our 
"valves" can beat your "tubes." It's very strange 
to us that you do not publish characteristics with 
your tubes; as amateurs here scarcely buy a valve 
without working out its exact grid-swing, plate cur- 
rent and impedance beforehand. 

I should be glad to communicate with any RADIO - 
CRAFT reader in the U. S. A., as I'm sure we could 
interest each other. 

L. P. DISMORE, 
80 ¡f lritrpatc Road, 

Southend -on -Sea, England. 
(The "amateur," on the other side of the water, 

is a set builder, or even a mere broadcast listener. 
The range of battery- operated valves or tubes is 
much wider there, also. As for prices, without 
knowing the discounts, we notice list prices on 
three -tube sets in England comparing with those 

of six- and seven -tube outfits here. Editor.) 

Radio -Craft's Opportunity Column 
TO make this magazine of additional benefit to 

Service Men, RADIO-CRAFT has instituted a new 
feature, of which advantage may be taken, free 
of charge, by any Service Man who has enrolled 
himself in the NATIONAL LIST OF RADIO SERVICE 
MEN (by filling out in full the blank which is 
printed in every issue of this magazine). We will 
print short notices of the same nature as those 
which follow; and will forward to the writer of 
any of them the replies which may be addressed to 
him (by the number given) in care of RADIO-CRAFT, 
We can undertake to publish the same notice only 
once. 

We must reserve the right to condense all let- 
ters into their most essential details; and we urge 
all our correspondents who use this service to be 
as concise, though thorough, as they would be in 
the composition of a paid advertisement which would 
cost them several dollars. 

Service Men seeking employment shoúld give, 
at the beginning, the important details which an 
employer will first ask; and anyone offering em- 
ployment to a Service Man should be equally 
specific. 

It is desirable that references be given in all 
letters seeking employment, etc. -not for publica- 
tion, but in order that RADIO -CRAFT may verify 
the statements made, if requested to do so, by 
parties interested in replying to the advertisement. 

Please give all information for publication on a 
sheet of paper separate from the questionnaire, 
which is filed by us. Age, years' experience, do- 
mestic affairs, etc.; and do not forget to put your 
name and address on each sheet. We have several 
requests lacking these important details, which we 
cannot publish as yet. A period of at least one 
month must elapse between receipt of letters and 
publication; as the forms of RADIO -CRAFT close 
several weeks ahead. 

We cannot publish under this heading any ad- 
vertising of a commercial nature -for the sale of 
goods, or instruction, etc.; or for an employment 
agency. We cannot publish offers of general serv- 
icing for the public, or service representation of 
a manufacturer in a district. For the former, local 
advertising mediums are available, and as to the 
latter, a manufacturer requesting such information 
will be given it directly from the files of the 
NATIONAL LIST OP RADIO SERVICE. MEN. An- 
nouncements seeking or offering regular employ- 
ment, however, will be accepted under the condi- 
tions stated above. 

l he writers of any of these requests may be 
addressed as Opportunity No. (number 
given below), in care of RADIO-CRAFT, 98 l'ark 
Place, New York City. 

(Opportunity 68) Service Man, four years' ex- 
perience on all makes of sets, has also office ex- 
perience, wishes position with jobber or dealer, 
Chicago or Northern Indiana. (Indiana) 

(Opportunity 69) Young man, N. R. I. student, 
wishes to make connection with radio laboratory 
where he can work under experienced direction. 
(Kansas.) 

(Opportunity 70) Service Man, working for self 
at present, wishes to secure position in New York 
City or traveling. Married. (New York.) 

(Opportunity 71) Service Man, specialist in 
short -wave set building, would like to make perma- 
nent connection with Latin- American or South 
African firm interested in the short -wave field. 
(Texas) 

(Opportunity 72) Service Man, naval radio and 
amateur operator, stenographer (railroad service), 
custom builder, eight years' experience, has testing 
equipment, would like to make connection with 
dealer or manufacturer. Will move if worth while. 
(Georgia.) 

(Opportunity 73) Graduate electrical construc- 
tion course, five years' radio study and custom 
building, seeks servicing position at close of school 
year. Age 20. (Massachusetts.) 

(Opportunity 74) Service and sales manager, 
eight years in automotive accessory and six years in 
radio, high school, two years' college and N. R. 1. 
course, desires position with manufacturer, as ter- 
ritorial Service Man, preferably. Age 34. Mar- 
ried. (Kentucky.) 

(Opportunity 75) Radio Service Company in- 
vites manufacturers to send price and discounts on 
merchandise of interest to the radio and electrical 
trade. (Baltimore.) 

(Opportunity 76) Service manager, six years' 
service experience, graduate School of Engineering, 
has equipment, desires position as field Service Man 
for manufacturer. Will pay expenses to factory 
for special training if necessary. Asso. I. R. E. 
Age 22. Married. (St. Louis.) 

(Opportunity 77) Service Man, desirous to ar- 
range with manufacturer for servicing in territory, 
will take special training at factory. (Northwest 
Pennsylvania.) 
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For 
CUSTOM - BUILDERS 
and EXPERIMENTERS 

Contains valuable information on 
Band Filters, Screen -Grid Ampli- 
fiers, Push -Pull Audio Amplifiers, 
Power Packs, Unit Construction, 
Shielding, Cabinets, Installation and 
Servicing, as used in the famous 
"HiQ -30" Custom -Built Radios 
Fully illustrated, including Gravure 
Insert of cabinet designs. 
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ALSO FREE RADIO GIFT 
Send nos for this 

new free radio catalog 
which saves you many dollars on 
radio ousts,, kits. parts. tubes and accessories! Also 
TIME CONVERSION CHART FREE. Tells you in- 
stantly what time it is in any part of the world! 
Given free if your request for catalog reaches us 

this month. 

P:Ö`CNTÚ l'N7r,ltIM 
Ge in (' PILOT 'Products 

i 
AI. hip i, the ELECTRAD 
FOltt .iI vpem' to you the world of 
radio research and experiment. It is 
an organization of earnest radio work- 
ers who exchange ideas and xperl- 
enres. Does. $5 per year. include 
unique monthly magazine of Inesti- 
mable value. Write Dept. RC7 for 
details and application blank. 9/, 

ELECTRAD FORUM 
1440 Broadway - - - New York 
An interesting announcement of the new 
scientific -mechanical- technical magazine is to 
be found on page 59 of this issue. 
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AC 
PRODUCTS 

Famed Throughout the World 
for most Natural Sound 

RADIO 

THEATRE 

PUBLIC ADDRESS 

AEROPLANE REPRODUCTION 

New. Racon 
Junior 

The Racon Electro- 
Dynemic Type Horn 
Unit for radio com- 
bines the rich full 
tones of the dynamic 
type with the clear- 
ness and distinctness, 
without distortion, of 
the horn type. 

New Raton Junior 
ElertroDynamif Typo 

Horn Umt 

Racon 
AEROPLANE HORN 

Through the liaron Air- 
plane Speaker the broad - 
caaer's voice ran be heard 

tor miles. Even though 
the plane may he hidden 

at the clouds. the voice - 
musk - -ran be heard 

above the din of city traf- 
fic. During the Chicago 
tests musk was broadcast 
from a phonograph record 
aont heard clearly toiles 

way. Baby Eleetro- Dynamic 
Type Horn Unit 

List Price, $35.00 

The New 
Unit 

This revolutionary change 
in the type speaker for 
radio ose is but slightly 
higher priced than the 
ordinary .pecker, but 

Gia Te I n 
Dynamic marvelously better. Giant 

Horn Unit write 
Patented May 7, 1929 sriptive catalog. 

The Largest Horn Speaker 
Manufacturers in the World 

RACON Elec. Co., Inc. 
FACTORIES: 

18 WASHINGTON PLACE 
NEW YORK 

Slough, Bucks. 
En n aiad, Candi da 3 

Mutual Street 

Don't Forget! 
Visit our Booth A -39 and Dem- 
onstration Room C.C. 19 at 
RDIA Trade' Show at Civic 
Auditorium, Atlantic City, 
New Jersey, Week of June 
2nd to 6th. 

RADIO -CRAFT July, 1930 

Letters from Short- Wave Fans 
FOREIGN STATIONS 

Editor, RADIO-CRAFT: 
A letter from Nlotala, Sweden, states: "Our short- 

wave transmissions are not regular but, usually, 
weekdays 1130 to 1200 GMT, weather reports and 
time signals; 1600 to 2130, speech and music; holi- 
days, 1000 td 2200, sometimes with a pause from 
1200 to 1400. The wave is 49.46 meters (6062 
kilocycles) and. the output one-third kilowatt." 

I suppdse you have heard from fans on the 
Elettra, Marconi's ship, on 25.70 meters. 1C1NR, 
Manila, is now on 25.36 also. 

,lust before typing this, I heard CFA, Drummond- 
ville, on 22.70 calling "Alamo, Americ, ltouml 
from Southampton to New York." I suppose that 
is a new ship going on the air. DDB\ on the 
Elf Topa. 

ARTHUR J. GREEN, 
International Short Wave Club, 

Box 713, KIondyktt Ohio. 

Editor, RADIO -CRAFT: 
I have received from PCJ, Eindhoven, Holland, 

their schedule: it is now 1800 to 2000 and 2300 to 
0000GMT Thursday; 0000 to 0300 and 1800 to 
2000 GMT Friday; and 0000 to 0600 GMT Sat- 
urday. Their frequency is 9,590 kilocycles (31.26 
meters). 

DONALD HAUPT, 
646 East 62 St., Indianapolis, Ind. 

(NoTE: Greenwich Mean Time [GMT] is written 
without a space between hours and minutes: it runs 
from 0000 midnight] and numbers the hours from 
noon on, consecutively; that is, 2359 is one minute 
before midnight. It is five hours' faster than East- 
ern Standard Time; six hours faster than Eastern 
Daylight Time or Central Standard Time; and so 

on for the different time zones. 
For example, to convert 1950 GMT to Eastern 

Standard Time, subtract 500. Since the result is 
greater than 1200 [noon] subtract again 1200 to 
obtain the hour of the afternoon. Then point off the 
hour and minute. 

1950 - 500 = 1450 
1450 - 1200 = 250 

Answer, 2:50 berm. E. S. T. 
For Mountain Standard, first subtract 700: and 

for Pacific Standard. subtract 800, 1950 GMT is 
therefore 11:50 a.m., PST.- Editor.) 

CORRESPONDENTS WANTED 
Editor, RADIO -CRAFT: 

One of the leading theatres here has installed a 

radio, and every night they broadcast .Antos n 

Andy through the theatre's sound system; this at- 
tracts fans who would otherwise stay home to listen 
to them. Of course, there are other good things on 
the air; and it is good for radio sales. 

Is it necessary to enclose return postage when 
writing for verifications? 

(It is desirable to. enclose an International reply 
coupon, which may be obtained at the postolfire, 
when writing to foreign Countries. Some of the 
larger stations hat'd discontinued the practice of 
acknowledging ordinary reports, because of time in- 
creasing number of short -soave listeners.- Editor.) 

I would like to correspond with other short wave 
farms. I am sixteen. 

THOMAS PIIILLIPS, JR., 
1021 St. George St., 

East Liverpool, Ohio. 

I am going to build a short -wave transmitter, and 
would be glad to hear from hams about construc- 
tion, and a good transmitting antenna. 

S. LON IGRO, 

1969 First 'Ave., Neto York, N. Y. 

I would like td correspond with other short -wave 
fans, especially in foreign countries, and' will answer 
all letters. 

BRUCE' GREEN, 
1355 Caroline Ave., Clinton, Iowa. 

I would like to correspond with other experi- 
menters and radio Service Men; also foreign radio 
tans. 

WALTER HAWKINS, 
Box 50, Route 1, Wakarusa, Ind. 

MARCONI'S EXPERIMENTS 
TITE recent telephone experiments of Marchese 
(Marquis) Marconi in communicating front his 

yacht, now cruising along the Italian coast, with 
different parts of the world on comparatively low 
power have been heard' directly by short -wave lis- 
teners, and a few days ago a conversation between 
Marconi and station W2NAD. Schesectady, was re- 
broadcast through the N.R.C. chain. Remarkably 
clear reception was obtained. Marconi stated that 
his power is but 750 watts, supplied by storage bat- 
teries. This is the transmitter by which he recently 
sent a signal to Australia which turned on the 
lights of au exposition. 

Marconi also announced that a short -wave trans- 
mitter is being constructed under his personal di- 
rection for use in \'atican City (Rome) by the 
authorities of the Catholic church, and possibly for 

!IT hi Id broadcasts by Cope fins Nl. 

Short -Wave Stations of the World 
(C-;ai;,ar1 jr. 

Kilo- 
Meters cycles 
.n;. 70 5,300 -AGJ, Neuen, Germany. Occasionally alter 

p.In. 
5â.o0 5,170-OK IMPT, Prague. (7aerhoslovakla. Tues. 

and Fri., 2::10 -4::10 p. m. 
00.90 4,920 -IL. Pari.. France. 
61.22 to 62.50 ters -4,800 to 4.900 ke. Television. 

-W8XK, Pittsburgh, 14t.; W I XAY. Lex- 
ington. Sloss. ; W2XBU. Beacon. N. Y.; 
-W EN R, Chicago. Ill. 

62,56 4,795- W9XAM, Elgin, Ill. 
-W9XL. Chicago. Ill. 

02.6,9 4.785 -Aircraft. 
11.22 to 66.67 meters -4,500 to 4.000 kc. Television. 

-W6XC, Los Angeles. Calif. 
67.05 4,430 -DOA. Decibel its. Germany. 6 to 7 p.m: 

2 to 3 p.m.. Mon.. Sued., Fri. 
, 

70.00 4,280. -0HK2. Vienna. Austria. Sun.. first 13 
minutes of hour from 1 to 7 p.m. 

-RA97. Khabarovsk, Siberia. 5-7:30 alit. 
71.77 -72.98 4380- 4.100 -Aircraft. 
72.87 4.110 -WOO, Deal, N. J. 
74.72 4.105 -NAA, Arlington, Ya. Time signals 8.55.9 

9:55 -1n p.m. 
80.00 3,750 -F8KR, Constantine, Tunis, Africa. Mun. 

and Fri. 
-12110. Roma, Italy. (Testing) 

X2.90 3.900 -DOA, Doeberita, Germany. 
1.21 3.560 -027 RL. Copenhagen. Denmark. Tuesday 

and Fri. titles 0 p.ut. 
.' 1. 16- 85.66 3.5.x,0- 3.500- Amateur Telephony. 

i. 311-80.00 3.190 -3.46,0-- Alreraft. 
92.50 3,256 -W9XL, Chicago. Ill. 
94.7c 3,106 -WCK, Detroit. Stich. (Pollee Dept.) 
95.48.97.71 3.142 -3, 070 -A ireraft. 
90.1,1 3.124 -W00. Deal. N. J. 
97.15 3.088 -W 10XZa Airplane Television. 
97.53 3.076 -W9XL, Chicago, ill. 
05.95 3,030- rlotela, Sweden. 11:30 a.m. -neon, 4- 

1t p.m. 
101.7 to 105.3 meters-2.850 to 2.950 kc. Television. 

-W3XK, Silver Springs, Sld.. 8 to 9 0.ín. 
except Sunday; WPY, Allwmal, N. J.- 
W2XR, New York, N. Y. -W3XL, Bound 
Brook. N. I. 

104.4 2,8711- 6W F. Perth. Australia. 
Slilan, Italy. After 2 p.m. 

105.3 to 109.1 Mers -2.750 to 2.850 kr. Television. 
-W2X BA, Newark. N. J.. Tues. and Fri. 

12 to 1 a.m.- W2XCL, Brooklyn. N. Y. 
-W8XAU, Pittsburgh, Pa. ; -W1XB. Som. 

ui pepr ?i) 
K iW- 

ylrlers cycles 
Orville. Mass. ;- W7XAO, Portland, Ore.; 
-W9XAP, Chicago/ lib. 

-W2XCR, Jersey City, N. J. $:15 and 
9 P.m. 

-W2XBO, Long Island City, N. Y. 
109.1 to 113.1 meters -2.050 to 2,750 kc, Television - 

W9XR, Chicago, III. 
110.2 722- Aircraft. 
113.3 

2,722-Aircraft. 
New York Central R.R. train, 

(Exp.1 
124.2 2.414-Seattle, Wash.. Pollee and Fire Dept:. 

Chicago, 2.398 -W9XL, Chicago, Ill.; -W2XCU, .r unarr, 

125.0-129.0 -Aircraft. 
121.3 2.325-W1OX 2, Airplane Television. 
I:11. .1 2.2242.9 2X80s N. Y. C. R.B. (fix. 
1:8;,4 tu H?9 meters to . 1'a kc. Television. 

Som- 
erville. 
WBXAU, ,ass.: rgh. 

W2XCW. Mass. ostim, Schenectady. 
N. tees WBXAU t ito. +hin, Mass. 

142.9 to 150 meters -2.999 to 2.100 kc. 
Mon., 

Wert, 
-W2, boit) i, Y., Mon Wed., 

1'5-., 9 to .0 : W9JMA, Chicago. Ill : W2X8& New York, N. 
R.P. 

frame 
130 blow deep, 72 aide. ía00 I 
W1XAE, Springfield. Sloss.; -- WBXAU; 
Pit 

Beacon. 
W. leis Angeles; -Wk, 

N. 
1.; -on, N. Y.; W3XAK, 

C. 
Daily except 

S Washington, ('. 
Dally exr . Sun., 8 to 9 plan; -WPY. 
W2XBO L. g.; -and 

City, 
Airplane. 

-W272. Long Island R.U', N. T. 
150 2.000- -72, -Am.teu. USSR. 
119.9- 174.öz2.000- 1.715- Amateur Telephony and Tole- 

vision. 
175.2 1.712-WK Cincinnati, Ohl( 

(Pollee 
Dept.) 

I (Plli Ue -KG.X- Quentin Calif., 
ra 

(Police Dept.) 

- FBFY. Cannes. France. 
178.1 1,684 -WDKX, Near York, N. Y. (Police Dent.) 
180.6 1,608- W9XAL, Chlrago, IIL (W i,'sC) and Air- 

craft Television. 
-W2X Y. Newark. N. J. 

187.0 1,004- W2XCU, Wired Radio. Ampere, N. J. 
-W2XCD.,DeForest Radio Co., Passaic, N. J. 

8-10 p.m. 
190 1.530 -....Karlskrona, Sweden. 
157.9 1.596-W16 DT. Detroit, Stith. (Fire Dept. 1 

(Standard Television scanning, 48 lines. 900 It. P.M.1 

t, 
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NO W - on all newsstands 

Remember that EVERY- 

DAY MECHANICS 
stands for practical me- 

chanics in all its phases. 

And still more important, 

this magazine is the only 

one ever published where 

nearly all of the ma- 

terial published is edited 

with the view that its 

readers can cash in on 

the ideas. 

THIS ISSUE 
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AERO - MECHANICS, S HO P 

RIMENTS, FORMULAS, 
CHEMISTRY 

KINKS, WOOD AND METAL CRAFTS, 
RADIO KINKS. 

HERE is the latest and most up -to -date magazine of its kind that 
has ever been published. Edited by Mr. Hugo Gernsback, 
veteran publisher of radio and scientific magazines for over 

20 years. 
The new magazine is chock -full of the latest inventions, new devel- 

opments, how -to- make -it material, home mechanics, woodworking, metal 
craft, radio experimentation, etc. 

But the important point about this new magazine is that it is thor- 
oughly practical from beginning to end. No theories, no scientific 
accomplishments, no reading material that is not 100% practical in 
everyday life. 

The magazine contains dozens of valuable articles showing how 
you can make things not only for yourself but how you can make 
money out of them immediately -that's the big thing. 

The first issue of this magazine is now on all newsstands. Or if you 
wish to take advantage of several fine offers for a year or two -years' 
subscription, fill in the coupon at the right. 

EVERYDAY MECHANICS PUBLICATIONS, INC. 
96 -98 Park Place New York, N. Y. 

15e 
The Copy 

A Special Offer 
and saving are made for readers of this magazine. 
EVERYDAY MECHANICS will be sent to you 
for one year at $1.00; two years at $1.90; and three 
years at $2.70. Remember each issue bought on 
the newsstand costs fifteen cents the copy. 

Mail Coupon Today 

EVERYDAY MECHANICS PUBLICATIONS, Inc. 
96 -98 Park Place, New York, N. Y. RC -7 

I wish to take advantage of your special offer. 
Enclosed find for which send me EVERY- 
DAY MECHANICS for years. Check one 
of the following. 

( ) I year for $1.00 ( ) 2 years for $1.90 

( ) 3 years for $'.70 

Name 

Address 

City State 
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If You Want a Job with a Future, Get into Chemistry 

T. O'Connor Sloane, 
A.B., A.M.. Ph.D., 

LL.D. 

Chemistry is one of the most ancient and honorable callings known to man. During the Middle Ages its adepts 
were the advisors of kings. Then it was called a black art and its followers were believed to have supernatural powers. 

The chemist of today with his modernized knowledge has secrets a thousandfold more potent at his command. He 
is the brains behind hundreds of rich industries, which could not exist without his skill. Yet the field of Applied Chem- 
istry has spread so widely that it is difficult to get enough good men to fill the available posts. A chemical expert is 
always sure of a good income, a respected and confidential position and a guaranteed future. He may also make himself a 
fortune, as hundreds of chemists have done before him. Did you ever hear of C. M. Hall? He was an American chem- 
ist who at the age of twenty -one discovered how to extract aluminum from clay. It was known that this could be done. 
It remained for someone to experiment and do it. There are innumerable other chemical problems today waiting to be 
solved. Mr. Hall died a few years ago leaving an estate of many millions 
of dollars. 

WE CAN TEACH YOU AT HOME 
In nrder to become a chemical expert you must have the proper training under experienced teachers. 

Our faculty knows just how to mold you into a skilful laboratory worker. The head of our staff is 
Dr. T. O'Conor Sloane, scientist, engineer and author of wide repute. He has had more than fifty years 
of teaching experience. Our course fits you for an immediate position in a chemical laboratory, and 
you do not have to give up what you are doing now to learn it. During evenings and week -ends you 
can work at home on the fascinating experiments and the delightfully simple but comprehensive lessons. 
A personal tutor is always ready to help you over difficulties and to answer all your questions. Most 
important of all -the teaching you receive is practical. You can actually use this knowledge to make 
money, as thousands have done before you. 

SPECIAL ADDED EQUIPMENT 
At no extra charge every student is given a complete cabinet of chemicals and apparatus for his own 

t se. The illustration gives some idea of what It contains. There are over fifty distinct chemical 
eagents in the set. But in addition there is something which we have never offered before. The 

chemical expert to sharp eyes. For much of his work no human eyes are keen enough. Every 
modern scientist resorts to the microscope, which is one of the most valuable 
instruments iii home or laboratory. 

We Are Now Sending to Each New Student 
ABSOLUTELY WITHOUT CHARGE 

THIS VALUABLE MICROSCOPE 
It is a beautiful instrument of fine German make and extremely sensitive. 

Any person not a student of our course may procure one through us at $25.W, 
which is somewhat less than the usual price, but to those who enroll the 
microscope will be given ABSOLUTELY WITHOUT CHARGE. With it you 
will receive a special lesson on its construction and use. 'Die microscope is 
not loaned to you. It becomes your permanent possession along with all the 
other equipment and the lessons. 

TUITION PRICE REDUCED 
Nu advance in tuition price is occasioned by this newest addition to the 

apparatus we supply. In fact we have even reduced the fee, so that this 
splendid course and equipment are within the means of every individual who 
is interested in following Chemistry, whether as a career or merely as a hobby. 
Fee can be paid on EASY MONTHLY TERMS. The one price covers every- 
thing. There are no extras to buy. 

MAIL THE COUPON TODAY FOR FREE BOOK 

CHEMICAL INSTITUTE OF NEW YORK, INC. 
16 -18 East 30th Street New York, N. Y. 

We else ..re student, without additional rharss 
his chemio :tl e.mipuicnt. Including flfty -urn pleres of 
boratory apparatus and supplies, and fifty -two dtRereu 

chemicals and reagents. These comprise the apparel u- 
nd chemicals used for the experimental work of the 
ourse. The fitted heavy wooden box serves not only as a 
m.e for the outfit but also a 

s 
a useful laboratory avers 

or, for performing countless experiments. 

Diploma Awarded When You Graduate 
Upon graduation every student Is awarded our Diploma 

In Chemistry. rectifying t bat he bas successfully com- 
pleted his studies. Your name Ott this certificate will 
be n source of pride to you all your life, as well as an 
aid in obtaining a ioslt lnn. 

CHEMICAL INSTITUTE OF NEW YORK. INC. 
Home Extension Division 7 
16-I8-R. East 30th Street, New York, N. Y. 

Please send me at once, without any obligation on 
any part. your free (took "Dimon unities for Chent- 
ists." and full pant irulers about the Experimental 
Equipment Riven to esery student. Also please tell 
nie about your plan of payment and the reduction In 
the tuition price. 

NA\IE 

ADDRESS 

CITY STATE 
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GREATEST Tube Sale of 1930 
Never before has there been such an amazing tube sale as 

the present one which is being conducted 
JUST AS LONG AS THE SUPPLY LASTS 

All tubes are warranted to be perfect and all tubes that are 
returned within five (5) days will be exchanged for new ones 
free of charge. 

This sale has been arranged especially for service men, 
radiotricians and radio dealers and no further sales will be held 
once this supply is sold. 

These tubes represent over -production by one of the largest 
Eastern tube manufacturers and are sacrificed for ready cash. 

This is a chance that you will 
never have again. 

Order from this page and note 
particularly the following terms: 

NO ORDERS ACCEPTED 
FOR LESS THAN $5.00 

NO REPLACEMENTS 
AFTER FIVE (5) DAYS. 

IT IS NOT NECESSARY TO 
SEND THE FULL AMOUNT 
OF CASH WITH THE ORDER 
AS LONG AS YOUR ORDER IS 
ACCOMPANIED BY 20% OF 
THE VALUE. 

SHIPMENT WILL GO FOR - 
Shielded 201A Tube, WARD TO YOU BY EXPRESS 
entirely covered with OR PARCEL POST C. O. D. Bakelite shield -does ALL PRICES ARE F. O. B. away with micro - 

phonic noises. NEWARK. 
IMMEDIATE SHIPMENTS 

UX -201.\ ANY QUANTITY 
UX -226 $ .30 
l'1" -227 .30 
(X.230 .30 
UX -171 .30 
UX -17 L\ .30 
1."X 1311 .30 
UX 199 .40 
U \- -199 .40 

.40 UV199 Standard 
I?X-210 
l' X -280 .40 

.40 l'X !x1 
l'X -11' .40 
C'X ll2.\ .40 
1.X -200A .40 
(Y.224 .40 
1X249 .40 
('5 -790 .40 
Special Detector Tube 2110.A .40 
Special Audio Frcqueucr 20I.\ .60 

.60 .60 Special 171 A.C. !Lyn. extra coated filament 
Special Radio Frequency 2111.\ '60 
T -I4 (201.A High Mu) . .75 Switch Tithe 

1.00 .Adapter Tube 226 -227- 171. \ each 
1.011 Ouadrode 5-prong 201.\ 1.00 \II Bakelite Shield Tube 201.\ 1.00 i'X.22' 

relion 1.10 
2.85 

RECTIFIER AND CHARGER BULBS 
125 Mil Tube Recti(ling Tube 1.40 2 amp. old and Irett, tvpr (List $4.00) OUR l'RI('F 2.00 5 and 6 amp. old type (List $8.00) OUR I'RI('F 3.75 

DISCOUNTS: 
50 tubes and over 10% 

500 tubes and over 10% & 10% 

II ;1 

Tt ,t1 T, I .... n 
1L 1,,. 

Switch Tube 
Switch is used when 
one filament burns 
out, tube therefore 
has twice normal life. 
With switch on acts 
as 171 or 112 Power 
Tube -with switch off 

it is 201A Tube. 

Qnc uadrode 

5 -Prong 201* 

TYPE 

All tubes come in 
this attractive carton. 

High Grade (Hi Mu) 
20IA Type- better 
vacuum - works and 

fits in any set. 

A.C. Adapter Tubes 
to convert battery 
sets into A.C. Elec- 
tric sets - furnished 

for 226, 227, 171A. 

2 -Amp. Charger 
Bulbs. 

5 and 6 -Amp. Charger 
Bulb,. 

ARCO TUBE COMPANY 
38 -40 PARK PLACE - - - - NEWARK, N. J. 



Replacement Parts at a Big Saving 
for leading commercial receivers 

RCA 
VICTOR 
EDISON 

DEALERS - SERVICEMEN 
Numerous radio bargains have often been given to you. But here are the 
biggest that you have ever read of. All merchandise is of the finest material 

and manufactured by well -known set manufacturers. 

FREED 
A. K. 

MAJESTIC 
R.C.A. Replacement Condenser 

BLOCK FOR 

Nos. 17, 18, 33 Sets 

Special 

PART No. 8333 $1.50 
LIST $7.40 each 

RCA 
ko.Y_ By -Pass Condenser 

Part No. 5996 
Comprising one t/= and three 

.1 mfd. condensers. 
LIST $3.00 

9 

Our Price 35c 

CHOKE COILS 
15 HENRYS-35 MILS 

Impregnated in Rosin, 
Ideal choke for B Elimi- 
nators and A.C. Sets. 
D.C. Resistance 500 OHMS. 

Special, 35c 

As used in 
Victor sets 

VICTOR 
ABC 

POWER 
TRANSFORMERS 
Supplies Voltages for 
6-226 tubes. 
1 -227 tube. 
1 -280 tube. 
2-245 tubes. 

Can he used in 
Loftin -White Circuit. 

Price, *2.75 

VICTOR 
Audio 

Transformer 

Our Price, 

95c 

VICTOR 
Push Pull 

Transformers 
Our Price. 

$42.51) 
per pair 

Grid Suppressors 
750 OHM 

$1.00 Per Doz. 

List price $1.95 

RCA 
Double Filter 

Chokes 
R C A Replace- 
ment Part No. 
8 3 3 6 Contains 
Two 30 Henry 
80 Mil Chokes 

Special $1.70 
each 

Each choke insu- 
lated for 1,000 
volts. 

YAXLEY 
2,000 Ohm 

Volume Control 
RCA Replacement 

Part No. 5091 
For Radiola 17, 18, 32, 
42, 44 and practically 
all sets. Insulating 
strip (easily removed) 
for metal panels. 

Each 45e 

FROST 
Twin Volume 

Control 
3000 -3800 Ohms 

Will stand up. No 
more burned out vol- 
ume controls. Stan- 
dard for Victor but 
can be used on all 
sets. 

Our price '155e 
Dozen $5.50 

Fixed Pigtail Resistors 
OHMS 

500 10.000 25.000 
2.000 15.000 50,000 
4,700 20,0110 250.000 

500,000 
$1.00 Per Dozen 

GENUINE 
NEW TYPE 

ELKON M -16 
RECTIFIER 

Officially 
lac n niter for ytherlas; 

jsticn A"r 
eliminatr. 

May be used on the following "A" eliminator 
Majestic. Mayolian, Elkon, Milco, Webster, Knapp. 
Gen. Inst.. Metro, Fada, Bernard. Sentinel. Elko,. 
and Briggs and Stratton. 

FIRST TIME AT THESE PRICES 

With Base -$3.45 
U -20 Without Base -$2.35 

Hart & Hegeman 
Toggle Switch 

For Battery and Electric 
Sets Approved by 

Underwriters 
20c each -$2.15 per doz. 
Gen. Elec. Switch 20c. 

$2.15 per dozen 

Polymet 
-_- - -- e BY -PASS TUBULA 

- -- 
= 

CONDENSER 
.1 MFD. 

200 VOLTS 

1 00 Per Doz. 
Can be used across Choke Terminals in Victor 

Sets to reduce hum 

Polymet 
HI -VOLT 

1 MFD. FILTER 
CONDENSER 

300 VOLTS D.C. 

35c Each 
$3.65 Per Doz. 

BAL -RAD Replacement Blocks 
All Brand New and Fully Guaranteed. Products of an old reliable Manufacturer. 

replacement 
black for Ma- 
n stic eliminator 
- guaranteed for 

, period of one 
car. The 

r 

- 
densers in tilts 
black are all rum - 
posed of h I g h - Oltage con- 
densers. and 3 no 
I an ne assured 
t lot onre this iiF Net 
black Is l installed. $4.9 5 block 

will last ed. 
`tt' 

For Atwater Kent 
Electric Set Model 
No 37. This mitt 
contains the proper 
chokes and high volt- 
ages. 
i 

flexible 
res -coloredle u 

identical to original. 
Fully guaranteed 

definitely. 

$2.95 each. 

The "BAL -RAD" 
Hy- Voltage Uncased Surge -Proof Condensers 

For General Repair and Power -Pack Work 

1/2 mfd. 300 V 25c. 2 mfd. 600 V 40e. 

1 mfd. 600 V 30c. 4 mfd. 600 V 60c. 

This "Bal -Rad" Condenser is the result of many suggestions from service men 

throughout the country. It is small and compact, impregnated in pitch with long 

flexible leads to facilitate quick connections. Can be placed outside of Pack. We 
guarantee these Condensers for 100% Free Replacement. Repair men should 

carry a few dozen in stock. 

SEND FOR OUR LATEST BARGAIN CATALOGUE -NO OBLIGATION, OF COURSE 

MAIL ORDERS BALTIMORE RADIO CO. allowed 

with order. 
balance C. O. D. 2 °b dis- 
count oat anawit for emu re- 
mittance with order only. 

47R MURRAY ST., NEW YORK CITY 



BARGAINS unheard of before 
DEALERS - RADIO SERVICE MEN: Astounding prices such as 
presented on this page for merchandise are rarely found anywhere. Advantage of these 
wonderful buys should be taken NOW. Even stocking them will save you considerable 
money. 

Radiola 44 

Regularly listed at $110.00. This popular model, operated 
by A.C. lighting circuit, uses three UY- 224's, one UX -245, 
and one U X-280. It is single -dial control and encased in a 
walnut cabinet. Packed in original factory sealed cartons. 

Radiola 33 - - $32.00 with tubes 
Legs for "33" at $4.50 

Peerless Speaker 
and Sonora Cabinet 

The MELODONIC loud 
speaker, with a dynamic 10" 

cone, is enshrined in a beauti- 
ful cabinet designed by master 
craftsmen. Operates from 110 

volts, 60 cycles, A.C. current. 

PRICr 

$24.95 

Cabinet only $13.50 

Powertone "B" Eliminator 

Operates on 110 r '- 
volts A.C. 180 - "B" 
Eliminator with 
3 taps - vari- 
able detector, 
45, 90 and 200 
volts - with 
tube 

$1095 

I 

H. 
tri e 
foi 
po 
op 
jo, 
ici 

ty 
ce 

7" Cone 
10" Cone 

FARRAND 
IdDUCTOR DYNAMIC CHASSIS 
.tre is not only 
ie Dynamic op- 
rtion and per - 
mance at a 
polar price, but 
portunity to en- 
r Dynamic re- 
ition from every 
pe of radio re- 
iver. 

$849 

i 

411801ttliti:1 

Readrite No. 245 
A handy 
tester for all 
circuits, a n d 
tubes - for 
accurate test- 
ing. Espe- 
cially de- 
signed for 
sets using 245 
power tube. 

'RICE 
$1150 

ALLEN ROTOR 
Turn Table for A.C. 

The ROTOR is the one silent electric 
phonograph motor that is favored by 
the majority. Motor is 11/4" thick -it 
is a marvel of engineering. 

PRICE $445 

POWERTONE 
"A" ELIMINATOIt 

Bone Dry 
with Tube 

$10.95 

Pacent Phonovox Pickup 

This popular model designed to give 
only the finer qualities that are to be 
gotten from your receiver. Unusually 
clear reception. 

PRICE $375 

All merchandise purchased must 
be accompanied by a remittance 
of 20';. Balance C.O.D. with 
order. F.O.B. New York City. 
2 discount for full remittance 
with order. 

Radio Surplus Corp. 
56R VESEY ST. - - NEW YORK, N. Y. 

Dealers are requested to send 
for our latest bulletin showing 
real bargains in excellent radio 
merchandise. 
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SCREEN 
r; argaruzs 
That cannot be Duplicated! 

$5500 
Complete with 
Champion Tubes 

Mr. Service Man, here is your oppor- 
tunity -CASH IN ON IT! 

An unusual combination of circumstances 
makes it possible for us to offer you the 
most astounding bargain in the history of 
radio. We are distributing a limited num- 
ber of the most thoroughly modern and 
efficient radios ever developed at a fraction 
of their value. Not trade-ins or demon - 

strators but brand new, GUARANTEED 
PERFECT receivers incorporating every 
feature and refinement to be found in the 
latest 1931 jobs. They have Screen -Grid 
R.F. tubes; 245 push -pull audio ampliSca- 
tion; full shielded rust -proof chassis and 
appearance that will sell them on sight. 

Your customers will be immediately fas- 
cinated by their tremendous power and 
quiet, humless performance. They will 
reach out and bring in "DX" that you will 
be proud to demonstrate and at the attrac- 
tive price you can place on them they will 
positively sell themselves. 

Two console models are available, both 
of which are a gem of the cabinet maker's 

rt. All are supplied with quality dynamic 
speaker and a complete set of First Quality 
Champion tubes NOTHING ELSE TO 
BUY! 

In view of the limited supply to meet 
the demand that this amazing bargain will 
undoubtedly create; the foresight of your 
prompt action is evident. 

10-Boy 
Low-Boy Rare and carefully W OV chosen veneers are 

combined in this con - 
One of the smartest sole to make a piece 

models ever designed. of furniture of un- 
Specially selected walnut veneers; gorgeous burl panels and overlay. usual charm. A fine 
highest quality lacquer finish. Harmonizes with any surroundings. radio that anyone will 
40 in. high, 25 tn. wide, I% in. deep. Former list price, $160.W. be proud to own. 

Former list price, 
$192.00. 

CHASSIS 

$2900 

SPEAKER 

$900 

Complete with 
Champion Tubes 

AMAZING VALUES IN 
CHASSIS AND SPEAKERS 

Replace obsolete chassis with this 
modern screen -grid joli. Easily installed 
in any standard console. Size: 20 in. 
long, 11 in. deep, 7% in. high. Tubes 
used: two '24s, two 'Vs, two '45s and 
one '80. 
MODEL 30 SG CHASSIS, now net 

to you, without tubes $29.00 

HIGH QUALITY DYNAMIC 
SPEAKER for use with this 
chassis, only 9.00 

HOW TO ORDER: You may place 
your order with us by simply writing us 
a letter, or if you prefer tear out this 
page and, indicating your selections en- 
close it with your remittance. Ship- 
ments are made promptly upon receipt 
of your order. 
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We take pleasure in announcing: $ "AUDELS NEW ELECTRIC LIBRARY" 
New and More Uses for Electricity offer great opportunities to men who can 

handle this power correctly. Modern electrification of industrycalls for trained 
men who know how to handle electricity accurately. 

Simple as A. B. C.- "Audels New Electric ibrary" gives latest, 
exact information from foundations of electrical practice to 

latest modern applications. This is a NEW practical and 
theoretical course in electricity for home study and 

ready reference. 
Here are the answers to your questions, 

giving you the real dope that every electrician 
must know. They chart your knowledge, 

taking away the uncertainty of 
uess work. 

NEW! As 
Easy 
As ABC 

Latest information, 
fully illustrated, 
covering- - 
Fundamental Principles and 
Rules of Electricity, Magnetism, 
Armature Winding, Repairs, Dy- 
aamos, D-C Motors,Construction, 
Installation, Maintenance and 
Trouble Shooting. Tests and 
Testing Instruments, Storage 
Battery. Construction and Re- 
pairs, Alternating Current Prin. 
chiles and Diagrams, Power Fac- 
tor, Alternators. Transformers. 
A-C Motors, Windings, Recon- 
mecting, Converters, Switches& 
Fuses. Circuit Breakers, Relays. 
Condensers, Regulators. Recti- fiers, M Switchboards, 
Power Station Practice. House 
Light & Power Wiring. Circuits, 
High Tension, Transmission, 
Plans. Calculations. Code, Elec- 
tric Railways, Signals, Elevators, 
Hoists & Cranes, Gas Engines. 
Auto & Aero Ignition, Starters, 
Radio. Telephone, Telegraph, 
Bells & Signals. Motion Pictures, 
Talkies, Lighting. Illumination, 
Electric Refrigeration, Heating, 
X- Ray,Plating. Welding, Pumps, 
Compressors, Domestic & Farm 
Appliances. An Electric Calcu- 
lator for Engineers and Mechan- 
ics, Practical Mathematics for 
Ready Reference. A New Elec. 
tric Dictionary & Encyclopedia 
of Words. 

Books 
Now on Sale 5 in Preparation 
The Library contains 12 
books -the first 7 books 
containing 3600 pages with 
thousands of diagrams and il- 
lustrations are now ready; the 
remaining 5 books are in prepara- 
tion. A pocket -size, flexibly bound 
series that is valuable wherever 
electricity is used. 

Beautiful, timely books for service - 
pocketsize; completely illustrated withdia- 
grams and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 

-009 
4 

#19/711 

1R NEW! 
o 

SATISFACTION GUARANTEED! 
Audels New Electric Library" 

is backed by our 50 -year record 
as helping hand publishers. Satis- 

faction always guaranteed. 

riiUY ON YOUR OWN TERMS THEO AUDEL .e CO 
min . 1 mm. 41 r 

I PLAN L-ONE BOOK A MONTH 65 West 23rd St., New York, N. Y. 
Please enter my subscription to "Audele New Electric Library" to 

consist of twelve volumes, price ßL60 a volume (10.60 for the seven Please ship me the NEW "Audels Electric Library" on the 
volumes now ready). Mail one volume each month and as they are re- plan marked (w. 
ceived. 1 will mail you $1.60 promptly. 

PLAN L -PAZ SOc OR MORE A WEER 
Please ship me for one week's free trial the first seven volumes of 

"Audela New Electric Library," $1.60 each (10.60 for the seven vol- 
umes now ready). The remaining five volumes to be mailed as issued 
at $I.60a volume. If satiated, I will mail you 60e or more each week as 
payment for the first seven hooks and I will pay for the last five num- 
bers as 1 receive them at $1.60 each. 

PLAN y-CASH PRtes S9.98 
Please ship me postpaid ' Audels New Electric Laren"' for which I 

enclaseremittance19.48 in full payment for the sevenvolumesnow ready. 
You are to ahip me on one week's trial the remaining five volumes 

as they are issued for which I will either pay SI.50 each as received or 
EMPLOYED BY Q. return to you. This price is based on 1 cash discount 

NAME. 

ADDRESS 

OCCUPATION 
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Dealers' Net Price, f.o.b., Greenwood, 
Miss. Size 7t/zz12x16t/z... 139. 0 

Also available in a smaller rose for 
radio -man who does not care to carry 
spare parts, rubes. etc., in same unit. 

Supreme Features 
The SUPREME oscillation test gives th . 

only, easily made, dependable test on tubes; 
tubes tested under radio frequency dynamic 
, ^ ̂ rating conditions. 

rests all types of tubes. including screen - 
grid and overhead heater types. 

Affords a mutual conductance test of tubes. 
Tests both plates of '80 type full -wave 

rectifier tubes. 
All tubes tested independent of radio. 
Locates unbalanced transformer second- 

aries. 
Reads either positive or negative cathode 

bias/ 
Furnishes modulated signal for testing, 

synchronizing, neutralizing, etc. 
Provides means for aligning of condensers 

by Thermo-couple meter or A -C meter. 
Neutralizing with tubes used in the set; 

nl accurate method. 
Tests gain of audio amplifiers. 
Provides D-C continuity tests without 

batteries. 
Indicates resistances, without the use of 

batteries, in four ranges. .1 to 25 ohms, 10 to 
200 ohms, 150 to 30,000 ohms (calibration 
curve furnished), 5000 ohms to 5 megohms. 

High resistance continuity for checking 
voltage dividers, insulation leakages, by -pass 
and filter condenser leakages, bias resistors, 
grid leaks. etc. 

Low resistance continuity for checking 
rosin joints, shorted variable condensers 
without disconnecting R -F Coil), center 
tapped filament resistors, etc. 

Three precision meters; one four -scale D-C 
voltmeter, 0/750 /250/100/10 volts, resistance 
1000 ohms per volt. One four -scale A -C volt- 
meter 0;750/150/16/4 volts. Chie three -scolr 
mil -ammeter 0/125/25 mils. 0.2 -1/z amps. 

External connections to all apparatus. 
Universal analyzer plug. 
Screen -grid socket analysis. 
Makes all analysis readings. Provides 

simultaneous plate current and plate voltage 
readings and the customaryreadingsof A -C and 
D-C filament voltage, grid voltage, cathode 
bias. screen-grid voltage, line voltage, etc. 

Measures capacity of condensers from .1 
mfd. to 9. mfd. 

Tests trickle charger by meter. 
Bridges open stages of audio for testing. 
Contains 500,000 -ohm variable resistor, 30- 

ohm rheostat and .001 mfd., .002 mfd. and I 
mfd. condensers for testing. 

The laboratory test panel is equipped with 
a variable condenser for controlling the 
frequency of the oscillator. 

Pentode Testing and Analysis. 
Servicing Auto Receivers. 
Provides many other tests, readings and 

functions. 

SUPREME 
Testing Instruments 
"SUPREME BY COMPARISON' 
include Tube Testers, Tube Checkers. 

Ohmmeters. Megohmmerers 

the spotlight plays on the 

SUPREME DIAGNOMETER 
Model 400B 
conceivable 

Makes every Nest on any Radio Set- 

NIVERSALLY recognized as the undisputed 
leader of radio testing equipment, the SUPREME DIAG- 
NOMETER enters a new season of unusual service to RADIO 
DEALERS, TECHNICIANS, MANUFACTURERS AND SERV- 
ICE MEN- 

Unapproached! Unchallenged! 
Unchanged- except for the addition of Pentode 

testing to its almost limitless 
servicing functions! 

Supreme Diagnometer Will Continue to 
Occupy Its Present Envious Position Because, 

It is designed and manufactured on a Quality basis 
. for permanency. New sets and circuits mean 

only added sources of revenue. 
It gives the service man MORE for his investment, 

providing endless testing and servicing combinations 
. . . . and 

It enables him to handle a GREATER amount of 
servicing in LESS time .... at a greater PROFIT - 

It creates SATISFIED CUSTOMERS and thus es- 
tablishes PRESTIGE - 

It offers an equal facility for EITHER PORTABLE 
OR LABORATORY WORK - 

It will admirably handle servicing of AUTO RE- 
CEIVERS, and is designed for PENTODE testing and 
analysis. 

It pays to insist on 
the BEST .... espe- 
cially in purchasing 
radio testing equip- 
ment. INVEST 
WISELY in a SU- 
PREME DIAGNOM- 
ETER and clip the 
coupons of regular 
dependable PROF- 
ITS FROM YOUR 
RADIO SERVICING! 

Most good dis- 
tributors carry the 
SUPREME DIAG- 
NOMETER in stock. 
If yours cannot 
supply you, send 
order direct on oc- 
companying form. 

SUPREME 
INSTRUMENTS 
CORPORATION 

GREENWOOD, MISS. 

Distributors in all 
principal cities 
Service Depots in 

New York, Pittsburgh, 
Chicago Kansas City 
Seattle San Francisco 

Toronto 

wasna 
Supreme Instruments Corp. 
366 Supreme Bldg. 
Greenwood, Miss. 
Please ship SUPREME DIAGNOM- 
ETER Model 400 -B on basis 
checked below. 

Net cash $139.50. 

Time payment plan- $33.50 cash 
and 8 monthly payments of 
$15.00 each. 

All prices are F. O. B. Greenwood, 
Miss. No dealer's discount. 

L-.; 

Date shipment desired..._ 

Signed 

Firm Name 

Street Address 

City....... 

State__. ... _ 

Please give three or more bank or trade refer- 
ences and names of distributors from whom 
most purchases are made. V'T'''_''''''' 


